%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/




[l

I

L2 flis os

MICROCOPY RESOLUTION TEST CHART
GF STAMDARDS-1963-A

o

fIPPEEEEE

i
|

2z s

I= I




The Demand and

Price Structure

for

DAIRY
PRODUCTS

by Anthony 5. Roike

Asgricultural Economic Statistician
Agricultural Marketing Service

Technical Bulletin No. 1168

UNITED STATES DEPARTMENT OF AGRICULTURE
Washington, D. C.




CONTENTS

Highlights
Introduction

Relations befween the dairy in-
dustry and other parts of the
naticnal economy

Types of economic relations___

Trends in wiunomic flows and
prices of dairy products

Dairying as a part of the fe=d-
livestoek industry

Geperal economie relntions within
the dairy indusiry

Types of economie relations___

What are economic models?___

The complex flow of dairy
products

Where are supplies and de-
mands equated?

Aggrepate demand and price
analyses for total milk

A simplified demand relation_ _

Statistical onalyses of demand
at refail

Analyses of demand for milk at
the farm level

Probable postwar relationships
for aggregate demand

Structural relationships with mul-
tiple outlets

Equilibrium under given supply
and demand eonditions

Effects of short-run changes in
supply and demand

Longer-run shifts in supply and

Staistical anolyzes of demand for

individual dairy produeis_. .

Structural demand relations___

Statistieal estimates of strue-
tural coefficients

Demand elasticitics (prior to
World War ID

Estimates from single vorsus
simultaneous equations

Effec* of previous income on
demang elasticities

Page
Probable post-World War II
relationships_____.______.__ 101

108

Price structure of the dairy
marketing system 112

The dairy marketing system___ 112

Pricing manufacturing milk and
manufactured dairy prod-

Pricing milk in fluid milk
markets 121

Price structure as affected by
Government activities 13§

Role of Governments in pricing
fluid milk 139

Price programs for manufactur-
ing milk and butterfat 149

Food distribution progrems___ 172

Relations nmeng farm, wholesale,
and retail prices 179

Marketing marging 180

Stetisticnl analyses of relation-
ships between farm, whole-
sale, and retail prices 186

Retail prices of individual dairy
producis 195

200

Wature of regiopal relation-
£-Y 1Y) o J NI 201

Statistical analyses of regional
diifferences 204

Price differences in markets 211
Rutalil prices of fluid milk 211
Rotail prices of cheese 212
Wholcsnle prices of butfer ___. 213

Seasonal varintion. ... ___... 214
Production
Consumption
Wholesale prices
Retail prices. ... __

Exports and imporis of dairy

Literature cited
Appendix_ oo __ 234




The Pemand and
Price Structure
for

DAIRY
PRODUCTS

By Antuony S. RoJko, Agricultural Economic Statistician, dgricultural
Marketing Service

HIGHLIGHTS

The major contribution of this bulletin is the formulation and
statistical fitting of relations that describe the economic influences
which affect prices and consumption of milk and deiry products.
Becaguse of the significant changes that have oceurred in the con-
sumption of milk fat and solids-not-fat since the late 1930’s, separate
economic relations were formulated for the period between World
Wars T and 11 and the period following World War II. Likewise,

because of the increasing importance of margarine and “filled” milk
products, the postwar relations were formulated to take into account
relationships between the dairy and the fats and oils economies. In
addition to their use for analysis of price and consnmption movements
and assistance in gaging future trends, results of these analyses cen
be used to indicate probable effects of certain Government programs.

The bulletin also Ii)ringsa together a mass of information relating to
other economic influences and institutions that affect prices and
consumption of deiry products. Inclusion of these subjects is to aid
m the interpretation and use of the formal results obtained from
statistical analyses. These subjects include (1) methods of pricing
fluid and manufacturing milk; (2) Government participation with
respect to fluid milk; (3) Government price support programs; (4)
price relationships among different marketing levels: (5) seasonal
variation in prices; and (G) price differentials by regions and markets.

The quantity of milk produced within a year or Iess is affected
only slightly by current prices received by farmers, because many
decisions regarding production adjustments are made more than =
year in advance of the production period. When production is
altered by changing the rate of fecding per cow, the time nceded for
adjustment is short compared to that needed to increase the milking
herd. Major changes in total production of milk usually result from
changing the number of cows milled or, in a longer-run situation, by

1 Submitted for publication, May 2, 1057.
1
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increasing production per cow by improved breeding, feeding, and
other basic practices. However, the quantity of milk produced in
any given year does substantially affect the price reccived by farmers.
Based on results from statistical analyses, and assuming no change in
demand fer dairy producls, it is cstimated that for each 10 percent
increase in the production of milk, prices received by farmers for milk
tended to decreass slightly over 20 percent during the period between
World Wars I and IT, and slightly over 30 percent in the period follow-
ing World War II. A larger decrease in price resulted in the postwar
period because fluid mille increased its share of the total demand.
Greater reductions in prices are nceded to sell an equivalent quantity
of product for fluid mulk than for manufactured dairy produets.

Milk production is utilized for many ontlets, each having its own
characteristic demand. Domestic human consumption depends on
such factors as retail prices of milk and dairy products and consumer
income, The amount fed to livestock depends on prices at the farm
for milk, purchased feed, and animals fed. The quantity exported
depends on world business conditions, foreign milk production, and
delivered prices of United “tutes dairy products in world markets.
The demands for milk in these outlets are intercelated. For example,
price is a factor In cach outlet.  Although the prices are not identical,
they arc related. If the farm price of milk goes up, so do domestic
retail prices and delivered prices in foreign markets. The central
theme of this report is that we cannot fully explain the demand for
mille by separate studies of the demands for millt in cach segment of
the market; rather, we should study all segments simultanecusly.

For the period between World Wars I and IT, yearly changes in
the quantity fed to animals, net change in dairy products in storage,
and net foreign trade were small in relation to total produetion of
milk; no attempt was made to develop statistical analyses for these
outlets. During this period, changes in the supply of milk available
for consumption were highly associated with changes in production.
However, this was not true during years of large wartime demand for
export and for the years after Werld War If, in which substantial
quantities of dairy products were bought by the Government for
price support; for these years certain modifications in the analyses
were required.

The consumplion of any single dairy product depends not only on
the demand for that product but also on the consumption of the
several sther dairy products, beeause for any short period of time the
combined consumplion of all dairy products must come from the
same fixed supply of milk. Prices must be at a level such that the
quantities of milk demanded in all outlets equal the total supply of
milk. Thus, statistical procedures used for measuring the effect of
various factors on prices and eonsumption were those which took into
account the simultancous interaction of the total supply of milk and
economic factors that affect each dairy product. This bulletin dis-
cusses the conditions under which such complex systems of equations
are needed. It concludes that simpler analyses can be used for minor
dairy products but that, in most instances, data are lacking to carry
out such analvses,

Beecause of the simultaneous determination of the consumption of
individual dairy products, and because each processed dairy product
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differs in (fhysmal characteristics, 8 uniform method of aggregating
dairy products had to be used. TFor the demand analyses in thi
bulletin the individual products were combined on a milk equivalent
(fat solids) basis.

A few of the conclusions that can be drawn concerning consumers’
response to prices and income from results obtained from the several
statistical analyses are as follows:

During the period between World Wars I and II, consumption of
fluid milk and eream tended to increase between 3 and 5 percent for
each 10 percent decrease in retail price, assuming no change in con-
sumer incomes. With no change in prices, an increase in consumer
incomes of 10 percent on the average would have increased consump-
tion by between 2 and 3 percent. During the same period, con-
sumption ¢f bufter tended to increase on the average between 4 and
6 percent whea retail prices of butter decreased 10 percent, and to
increase between 2 and 4 percent when incomes increased 10 percent,
in each instance after allowing {or the effects of other economic factors.

Although the anslyses for the period following World War II are
based en a relatively short period of time, the estimates of the demand
coeflicients appear plu,usibfe when considered in connection with the
results obtained for the prewar period and the frends in consumption
of milk fat and margarine during recent years. Consumers’ response
to prices and income for fluid milk and cream remained essentially
the same as in the prewsar period. Consumers’ response to changes
in the price of butter increased substantially, reflecting the growing
importance of a competing product, margarine. However, changes
in prices and consumption since 1953 indicate that the price response
for butter may have shifted back to the prewar level. This suggests
that people who now use butter as a spread for bread may react in
about the same way to changes in prices of butter as did most peaple
in the prewar period. The postwar analysis also confirms earlier
studies which concluded that consumption of margarine is influenced
more by the price of butter than by that of margarine.

The analyses suggest that checse is considered more as 2 substitute
for meats, poultry, or fish in planning a meal now than in former years.
Prices of meat, poultry, an({) fish apparently influenced consumption
of American chesse only slightly during the prewar period. In recent
vears, 4 10 percent increase in consumption of cheese might be ex-
pected with o 10 percent increase 1n the price of substitutes, after
allowing for the effect of other factors,

Beginning in the ecarly 1930’s, the Government from time to time
purchased manufactured dairy products for price support. In most
vears before World War II, Government purchases were relatively
small; when they were at a pealk, in 1938, 1t is estimated that prices
for the year as a whole probably were raised by not more than about
6 percent, slthough in a single month prices may have been raised
more. On the Oﬁlel hand, :::lmmg the period following World War
II, it iz estimnated that prices received by farmers for butterfat and
manufacturing milk probably would have been reduced by sbout 30
percent in the marketing year beginning April 1, 1953, if the Govern-
ment had not purchased for price support the equivalent of 11 billion
pounds of milk in the form of dairy products or talen other action.
And, in the absence of Government purchases or equivalent action,




4 TECHNICAL BULLETIN 1168, U. 5. DEPT. OF AGRICULTURE

it is estimated that prices received by farmers for all millkk at wholesale
would have been reduced by about 25 percent in the same period.

INTRODUCTION

The major objective of this bulletin is to identify and to measure the
primary economic influences which affect prices and consumption of
milk (at the farm), fluid milk, snd manufactured dair products,
Analyses designed to estimate nutnerical coefficients for the following
cconomic relations are included: (1) Price and income elasticitics
for milk at the farm or local market level; (2) price and income elas-
ticities for total millc and selected dairy products at retail ; and (3)
price relations for and between prices of millk and individual dairy
products at and between the three different levels of marketing—
retail, wholesale, and farm. Because of significant changes in the
consumption of mill fat and solids-not-fat since the late 1930,
separate relations are developed for the interwar (mostly 1924-41)
and postwar (1946~53 or 1946-54) periods.

Incidental to the general objectives, but important to the inter-
pretation of results obtained from the analyscs, this bulletin includes
(1) background information on basic changes and trends in prices,
supply, and consumption of milk and millc products; (2) a discussion
of the nature of pricing and pricing arrangements in the fluid and
manufacturing segments of the dairy industry; (3) geographic re-
lationships among prices of individual dairy products ; (4) Government
participation in pricing milk produced mainly for fluid uses; and (3)
effect on prices of Government purchase and support programs.

Researchers in the past have exhibited considerable interest in the
enalysis of pricing arrangements, prices, and consumption of mill
end milk produets. This interest stemmed in part from (1) the need
of minimum sapitation requirements and their possible effect on
pricing of fluid milk, (2) the role of Government in pricing fAuid
milk and in supporting prices of manufactured dairy products, and (3}
the relative importance of milk and dairy products in the family
budget, including its importance as a supplier of the many needed
nutrients in our diet. Some of these studies provide an excellent
background to a better understanding of the findings in the current
study. Following is a brief resume of some of the more important
contributions grouped into two brosd categovies: (1) Analyses of
pricing methods and price structure, and (2) analyses of consumption
and demand,

In the 1930’ Black (7) ?, Cassels (24) and Gaumnitz and Reed (67)
greatly advanced the field of price analysis of the dairy industry,
These comprehensive studies were concerned primarily with the
problems involved in pricing fluid milk and the nature of the price
structure in milk markets, including classified pricing and other
pricing arrangements. Of interest was their application of location
theory to explain geographic and interproduct differcnces in prices.
Price analysis in this context for fluid milk markets was continued

2 Ttalic numbers in parentheses refer to Literature Cited, p. 224,
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by Bressler, Hammerberg, and Parker in a series of Connecticut
studies (60) and by Bredo and TRojko (I8) in a regional study.
Hassler (6%) oxtended the same btype of analysis to manufactured
dairy products for the United States as a whole. One of the major
objectives of these studics was fo test the pricing cfficicncy of the
marketing system, This was usually accomplisbed by developing &
set of hypothetical prices consistent with marketing costs and com-
petitive theory and the comparison of these with prevailing prices
to locate inefRiciencies in pricing.

Many studies also have dealt with specific pricing problems and
factors that affecs prices in a particular segment of the dairy marketing
system. For the fuid sector, these include recent studies on the
pricing of Class I and surplus milk initinted by the Milk Market
Administentors (14, 16, 81 and 92), pricing of milk in the New York
market by Lauke (80) and pricing of surplus milk in the Chicago
market by March (82). For the manulacturing milk sector, they
include studies by Cook et al (31), Mathis and Hirsch (84}, and
Swantz (132), which dealt with payments for manufacturing milk
and processed products at the plant level, and the study by March
and Herrmann (83) on the pricing of butber in central markets.

The impact of institulions on pricing of milic is well known. Im-
portant sludies in this avca arc those by (he Federal Trade Com-
mission (171,172,178, 174, 175, 176), Taxlor ¢t al (188}, the National
Grange {(185), Hillman el al (67}, Spencer and Christensen (125, 726}
and the United States Agricultural Marketing Scrvice (145). The
study by the Agricultural Marketing Scrvice of the impact of snmbary
requirements, Federal orders, State mille control laws, and truck laws
on price, supply and consumption (145) gives both a comprehensive
suramary of research work done in Lhis aren and & penelrating analysis
of factors involved.

Studies of consumption have reccived high priority in the dairy
field. Results of consumer surveys have been helplul in understend-
ing factors that affect consumplion, particularly those which usually
cannot be mensured from lime serics datn, DMost of these studies
present estimates of consumption by categories of {ood, and m some
instances, demand coellicients such as those relating consumption
to income. This was done, for example, in the recent sbudy by Clark
et al (29) on food consumpiion of urban families in the United States.
Froker, Macleod, and Spencer {56) give a summary of consumption
studies completed through the nud-1940’s and also of studies per-
taining to demand analysis, including the ety studies of Ross (113,
114) for the Chicago and New York markets. The establishment
of consumer panels in reeent years has permitted a more deteiled
analysis of budget-type data, particularly its behavior over time and
the measuremenk of consumer response 10 price as well as to income,
as demonstrated by recent studies made ab Michigan State University
(105, 106, 118). The present study is concerned with the estimation
of coellicients of demand for individual products which are internally
consistent with the corresponding coefficients for tosal nilk,

Possibilities and limits of cconomic research on dairy producis are
affected to some extent by the nature of the daivy industry and the
kind of institutional factors in whicl: it operates.
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Milk is produced in nearly every county of the United States on &
yea.r-rcmmclj basis under vacrying degrees of specialization and different
conditions of production. Becnuse of its perishability, the frequency
of its marketing, and its widely dispersed sources of supply in relation
to outlets, raw milk does not lend itself to dealing on an “offer and
acceptance’” basis but must be sold by some prearranged pricing
procedure. The pricing mechanism for milk that is produced pri-
marily for fluid use differs from that for milk which is produced solely
for manufacturing outlets.

Price-making bodies or procedures which govern the pricing and
morketing of fluid milk mclade (1) simple negotiations befiween
dealers and farmers or between deslers and representatives of farmers;
(2) State milk contrel agencies, which may set prices at various stoges
of distribution from farmers to consumers; and (3) Federal milk
marlketing orders, which establish only minimum prices that shall be
paid to preducers.

Firms making processed dairy products base their purchase prices
for milk or butterfat largely on the prices of finished products that
are sold nationally, TFor example, the price of milk at certain cream-
eries might be the wholesale price of hutter at Chicago minus some
predetermined  differential for manufacturing and transportation
costs, Except as they are inflnenced by Government price support
operations, marlet prices of manufactured dairy products are estah-
lished by the direct operation of market supply and demand influences.
Butter and Cheddar cheese are traded on several mercantile ex-
changes. Although trading in wholesale markets is hght in relation
to total supply, wholesale prices of manufactured products tend to
reflect the national supply and demand situation. This results
because shipments between markets can be made ot any time as
transportation costs are low, compared to value of product, and
manufactured products are relatively nonperishable.

Significant changes have occurred in the production of mijlk and
the consumption of dairy products in the last two decades. Produc-
tien of milk kept pace with population growth until the early 1940’s.
It remained relatively stable for the decade ending 1952, but since
late 1952, has surged upward. The leveling off in production of
milkc in the 1940’s was associated with two oppesing trends in con-
sumption of dairy products begun in the Inte 1930%: (1) An uptrend
in the consumption of solids-not-fat, and (2) a downturn m the
consumption of milk fat per person. Tactors aflecting these trends
are discussed in detadl in this bulletin,

Dairy products are significant ilems in the family lood budget as
well as important supplicers of nutrients in our national diet, During
1953-55 nonfarm consumers spent clese to a fifth of every food dollar
for dairy products. In the same period dairy formers averaged $4.2
billion annually from sales of milk aud butterfat—I4 percent of the
cash receipts gom all farm produ-ts. For the United States as a
whole, if sales of animals from milking herds are included, cash
receipts from the enterprise represent nearly 20 percent of total cash
receipts,



http:wholesfl.le

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 7

RELATIONS BETWEEN THE DAIRY INDUSTRY AND
OTHER PARTS OF THE NATIONAL ECONOMY

This bulletin analyses the internal economic structure of the dairy
industry and the refation of its different parts, as well as the whole,
to the cconomy at large. The discussion in this section assumes ithat
aconomic activity can be visualized as o conlinuing flow of services
in one direction and a flow in reverse direciion of money in payment
for these services. Jn the case of dairy products, the production of
milk, including the supplying of markeling services, can be considered
ps o flow of services, with money outley of consumers considered as
a connter flow in payment for these services. This outlay by con-
sumers conslitutes income to producers of milk and to those who
furnish the marketing services.

The meaning of this concept and the factors that relale to it can
be hrought out by the following series of questions that apply divectly
to the dairy industry:

What are the factors that affect the rale af which resourees fow
into the production of milk?

In what sectors of the economy do hese resources otiginate?

On the consumption side, how is consumer income apportioned
among savings, on the one hand, and expeaditures for different prod-
uels and services on Lhe other?

What are the factors that govern the flow of consumer expenditures
for dairy products?

The discussion whieh f{ollows is designed to provide answers Lo
these and related guestions.

TYPES OF ECONOMIC RELATIONS

The dairy industry is linked with the rest of the economy in severa]
ways. Figure 1 illustrates the major economic relations, The dary
industry itself is grouped into three major sectors covering activities
at the consumer, marketing, and farm levels. Relationships among
Lhese lovels are discussed later, but the division is pointed oul here
1o focus atleniion on the relation of each seclor to the fotal economy.

At the farm level, the dairy indusiry is a part of the lotal feed-
livestock sector of agriculture. The indusiry is dircetly associated
with this seetor in two major ways. One link of this association is
formed by the competition of the dairy farmer with producers of
other Hvestock and livestock products in Lhe use of feeds. The prive
of feed and the quantity svailable to the dairy farmer depends not
only on the demand for feed in dairying but also on the toial supply
of feed and the demand for feed for other livestock enterprises. The
other important economic link is the price, supply, and demand for
meat apimals,  The number of cows kept for milk 1s affected by this
relationship, and the supply of meat animals for slaughter is aflected
to some extent by the decisions of dairy farmers. These Lwo rela-
tionships are discussed in detail beginning on p. 37.

In ficure 1, influences which are essentinlly physical in nature, such
as production of millk, are represented by squares, whereas influences
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MAJOR ECONOMIC INFLUENCES
AFFECTING THE DAIRY INDUSTRY
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Figuge 1. This diagram shows the major economic influcnces that affect the
daity industry. Consumer incomes, priees of substitute commodities, snd
preduction of milk are the main determinants of retail prices and consumption
of dairy produnets. Ab the farm level, the dairy industry is pert of the feed-
livestock economy.

which are primarily cconomic in nature ave shown as circles, Arrows
are used to indicate the direction of these influences. Tigure 1 sug-
gests that the economic relationships which link the different sectors
of the dairy induslry with the rest of the economy can be grouped in
several general ways, each of which is discussed in this section,




THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS Q

Product and Raw Matezrial Prices

This section discusses those economic relaiionships in which prices
play an active role in determining alternative econcmic choices made
by firms and households. Influences that affect these choices, shown
in ficure 1, include prices of (1) dairy and competing products avail-
ablo to consumers and (2) goods and services purchased by firms i
deirying, inclnding those within the marketing sector. Prices linl
firms in the deiry industry with firms and housecholds in the rest of
the economy by indicating the supply of and demand for (1) compeling
goods sold and (2} resources used in dairying.

In the consumer sector, the decision as to whether households with
given incomes, tastes, and preferences, spend thew mcomes on dairy
or other products, or save, depends in part on the level of doiry-
product prices in relation to prices of competing goods and to prices
in general. If some products are close substitutes, & change in the
supply or demand sitiation for either the dairy product or its sub-
stitute will be reflected in changes in priees or consumplion of cach.
TWith the exception of margarine as a substitute for buster, vegetable
fat for milk fat in beverages and frozen desserts, and possibly meats
for cheese, no close substitutes for dairy products can be directly
identified.

In contrast to the consumer sector, the price linkage in the market-
ing sector is through prices ol the resources, including labor, used in
performing the markeling services. Dairy marketing firms compele
with firms in other sectors of the economy for the use of labor and
certain other resourees that are used to process and handic dairy
products. The importance of these demands by deiry marketing
firms io relation to other firms may be illustrated approximately in
the [ollowing way:

Tor the period 1047-49, lotal charges for processing and marketing
dairy products averaged about $3.2 billion annually as comparced to
ahoub $19.4 billion for ail farm foods. The total for dairy products
equaled 16 percent of that for oll foods. For the same penod, whole-
sale and reteil trade contvibuted annually around 19 percent to
national income, while the contribution for transportation equaled §
percenb. Although these figures are not strictly comparabie, 16 scems
reasonable to assume that wage rates and prices of other resources
used to provide marketing services are nob materially aflected by the
demand for them in the dairy sector but rather by their supply and
demand from the whole economy. If the costs of marketing services
are primarily determined by influences external to the dairy industry,
certain aspoets of the analysis of factors that affect the demand for
dairy products can be simplified. This point Is discussed in more
detail later.

In an economic sense, the dairy farmer is affected Dy decisions
made by other farmers, by firms in other scctors of the economy, and
by constmers, because their decisions aflect the economic influcnees
which guide him in his decisions. Whether lie chooses to invesé his
resources, including labor, in milk production or some other agri-
cultural or nonagricultural pursuit depends in parl on the net returns
resulting from alfcrnative courses of action. Current wage rates,
prices of feed, and prices of other supplies affect his da r-to-day de-
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cisions on production plan. and farm operation. The shift toward s
more commercialized type of dairy farm-—with higher investment
per cow and relatively greater cash expenditures—has tended to make
the dairy farmer more sensitive to changes in the total economy.
Some of this dependence stems from the nature of the milk product
itself. For example, millt for fluid use is produced nearer to urban
centers than are most other major agricultural products. Farm wags
rates on deairy farms in scuthern New England are more sensitive to
factory wages in that ares than are wages on farms more distant from
large urban manufacturing centers. As noted prewiously, dairyine
also is sensitive to other farm enterprises, particuluily the feed-live.
stock segment via prices of feed and meat animals,

The importance of developments in the rest of the economy to
dsirying is evidenced by the nature of formula pricing in some regu-
lated mitk markets. A number of these formulas cstablish prices, at
least in part, on current levels of economic influcnces outside of the
dairy industry,

Income Flows and Flows of Service

An effective way of identifying the relations between the dairy in-
dustry and the rest of the economy is to trace cut the path of income
or money fiow between this and other sectors. Purchases or sales of
goods and services can be visualized as flows consisting exclusively of
services, and incomes and money outlays, as counter flows. The
flow concept suggests & continuous revolving process in the economy,
with services and incomes flowing in opposite directions. As dis-
cussed earlier, figure 1 shows product and factor prices as economic
influences that motivate these Aows,

From. an accounting standpoint, income earned by one sector for
performing & service s income given up as expenditures by another
sector to acquire the service. The principle is essentially the same
as that involved in the exchange of services between individuals, firms,
or households, but in this case the exchanges are aggregated over large
sectors of the economy. The exchange may be recorded by a system
similar to double entry bookkeeping which shows for each sector of
the economy purchases from and sales t0 each of the other sectors
during & stated period of time. The concept is similar in ides to the
income and product accounts published by the United States Depart-
ment of Commerce. This type of data is basic in developing input-
output coeflicients in interindustry studies. Fox and Norcross (51)
present such data and discuss the problems involved in developing
them for nine commodity groups in agriculture. They slso discuss
how such data can be used to advantage in economic analyses without
a formal input-output study and still be consistent conceptually with
the input-output idea. Data that pertain to the dairy industry,
adapted to & considerable degree from tables 1 to 5 in their arsicle,
ars given in table 1,

These date revesl several advantages thaet sccrue from use of
accounting technique to analyze flows of receipts and expenditures.
The accounting method requires that all lows be accounted for within
the scope of the analytical detail desired. For exeample, in column 1
of table 1 an attempt is made to account for the total outlay on dairy
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Tasre 1.—Dairy products: Marketing charges, farm income, and farm
production expenditures, by selected wlems, 1947

Value

As a percentage of the

value of—
Item
Total Duairy products Al
agri-
cul~
Be- With- tural
tween in prod-
cate- cate- uects
gories gories
Billton
dollars | Percent | Percenl | Percent
Retail valne _ .o meimamm—ae 6. 30 L3 L2 18
Marketing charges:
Trade. . e e im—naae L78 |ooaenc 67 20
Transportation, inter-ciby. .- B ¢ I PUP 4 5
Processing . oo B s T S 29 14
Total o o oo s 2,59 41 100 16
Equivelent farm value . ... 3. 70 52t 2 [ 20
Cash receipts from farm merketings:
Sales for use by—
Domestic civilians_ ... .- 3.80 | .- 93.8 20. 8
Armed Forees_ ..l L06G [ _. 1.5 12. ¢
Nonfood products and byproducts
for domestic use_ . oo - o .3 .2
Exsports and shipments_ . ... VI8 | 4 4 6. 3
Total . oo me i 4,05 .o __ 1400, O i3. &
Giross farm income:
Cash receipts from farm marketings.| 4056 |- 9.7 13. 6
Farm home consumpsion__ .o _....-. A PR, 15.6 25. 5
Rental value of farm dwellings.____ . .7 3 IR 4.7 20.3
Total o e i e e 5 08 100 | 100 & 4.9
Production expenditures:
Purchased feed. . oo N LO0 .- 32.8 27.1
Hired fabor. oo oo A9 16, 1 17. 2
QOperation of motor vehieles..____._. V24 . 7.8 153
iscellaneous goods and services_.._ L85 | 11. 4 8.9
Taxes, interest, and nebrenb. . ____. I L0 2 [P 131 16. 5
Depreciation. o ooooo o Y ) P, 18.7 21,8
MTotale o oo ceemceeme e aao 3.85 60 100, 0 17.7
Realized net ineome of farm operator___ __ 2. 08 40 oo 12,1

Adapted from Fox and Norcross {5/, tables 1—3).
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products by (1) the source of these outlays and (2) their distribution
as marketing charges in the marketing sector and as production
expendibures in the farm sector of the dairy industry. These break-
dowus help to identify all the sectors which affect or are affected by
the dairy industey. It would be desirable if some of these break-
downs, especially for the marketing sector, could be in more detail;
unfortunately, data are not available.

Income flow in some instances can be used to determine the im-
portance of carh seclor and particularly the relative contribution of
cach {o the (otal cconomy. Table 1 was designed to show how im-
portant cach scctor associated with dairying is to the economic
structure of (1) the dairy mdustry and (2) the total agricultural seetor
of the economy. These two aspeets are discussed interchangeably.

In 1947, the money oullay on dairy products was approximately
18 pereent of the oullay on all demestically-produced foods. About
two-fifths of this ended up as payment for marketing services and the
rest was passed on as eash recewpls to milk producers. A more detailed
distribution of income payments in the marketing sector is available
for 1939. Of the total income flow in that year into the dairy
marketing sector, 51 percent went to rvetailing, 9 percent to whole-
saling, 26 percent to processing, 12 percent to assembly, sud 2 percent
to transportation.? The low figure for transportation reflects the
fact that fluid mills tends to be produced nemr large urban centers,
and costs of transportation for manufsctured products from the more
distant midwestern arcas are low in relation to value because of the
high density of the products.

In tracing the incorne stream to the farm scctor, we find that the
contribution of dairying to agriculture becomes relatively more
important when consumption of farm-produced food is included in
the income from dairying. This suggests that dairying results in
more products that become part of the home diet than do other
farm enterprises taken as a group.

In 1947, about three-filths of income to dairying became a cash
outlay as production expenses. Production expenditures in dairying
represented about 18 percent of the total in agriculture as compared
to 15 percent of the total gross income in agriculture going to dairy
farmers. This eomparison suggests that dairy farmers incur more
cash costs relative to gross incorne than other farmers, taken as a group.
To this extent, their income is more sensitive to changes in relative
costs and prices.  This would be true to a greater degree for highly
commercialized dairy farms in some areas than for those that grow
their own feed. For dairy farms taken as a group, purchased teed
1s the major cost item, representing about a third of total expendi-
tures. Hired labor and deprecintion slso are significant cost items.
The relative importance of the various factors, as indicated by the
income accounting approack, can be used to trace out the incidence
of a change in any ong of them on the dairy sector. For example,
the impact of > rise in fuel costs on incomes of dn" - farmers would be
considerably less than a similar rise in feed ¢ - .s.

Another way in which the data in table 1 may ve used is to indicate
the extent to which decisions made within the dairy sector may affect

? Adapted from data in Been (4, p. 17).
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prices or availability of resources originating in other sectors. In
using table 1 in this way, however, allowance must be made for the
extent to which agriculture as a whole confributes to total expendi-
tures of a given item in the total cconemy. For example, the amount
spent by the dairy industry for operation of motor vehicles would
have no significant effect on prices of gasoline and motor oil even
though it represents 15 percent of the total for agriculture.

Consumer Income as a Major Economic Influence

A readily available scries for use in explaining major changes in
commodity flow over time is disposable income of consumers. In-
come flow affecls every seetor of the ceonomy and it can be looked
upon as & manifestation of the level of economic activily in the whole
cconomy. Changes in real income* reflect changes in productivity
or the state of economic progress in the enlire cconomy; changes in
money income per person reflecl not only ¢hanges in productivity
but also changes in the value of money arising from inflationary or
deflationary trends. In advancing cconontics, productivily per man
has risen on the average by about 2 percent per year. Under such
circumstances, real income tends o Increase steadily.  Changes in
real income affect the spending patlern of consumers. For daicy
products, as for most conmedities, an increase in real imeome means
that more dairy products will be consumed with any given level of
prices. In technical terms, it means o shift of the demand curve to
the right. But it does not follow that people will increase thew
purchases of all commeodities proportionately. Normally, changes
in income cause changes in the spending pattern.  These changing
patterns, in turn, affect the relative flow of commodities, and, thereby,
the relative contribulion of cach sector of the cconomy Lo nalional
ingorae. This affects the demand for resources by cach seclor in
relation to lhe demands by other sectors.

Budget studies indicate that families with large incomes tend to
spend proportionately less on daivy products, as {or most foods, than
do families with smaller incomes.  This sugges(s that as real income
increases over time the quantity of dairy produets consumed probably
does notb inerecase proporlionately.,  Figure 2 relates disposable income
in 1935-39 dollars to domestic eonsumplion of all dairy produets,
including and excluding the milk cquivalent of butter. These data
show a definite relationship between major changes in income and
the quantity flow of dairy products if hutter is excluded. This does
not mcan that consumption of butter is wnaffected by changes in
income. The lack of an observed relationship stems from the sub-
stitution effect of margarine. Figure 2 tends to oversiate the income
effect during the World War IT period because ib does not take into
account wartime restriction and the lack of availabiliby of other
consumer goods. During a period of relative income stability or one
including & period of low income, the substitution cffects arising

+ “Repl income’” is a term used by economists to represent income for some
fixed level of prices. It is computed by dividing money ineome by an index of
al prices. The consumer priec index of the United States Burean of Lahor
Statisties is frequently usced for this purpose.
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Fraure 2,—Consumption of dairy products (milk equivalent), excluding the milk equivaleut of butter,
tends to increase as real income increases, but the proportionate increase in consumption is consider-
ably less than that for income. - The substitution effect of margarine on the consumption of butter
obscures the income effect in a simple, time-series quantity-income relationship of this sort.
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from price changes would perhaps tend to obscure the simple quantity-
income relationship.

Figure 2 suggests that there may be a lag in the adjustment of-
quantity to changes in income. It is reasonahble to cxpect that con-
sumption may not only be affected by year-to-year changes in income
but also by the level of past income. Consumption habits nttained
under a previous level of income probably tend to be continued at
least for a time,

Results from certain statistical analyses designed to quantify the
ingome-quantity relationships suggested by ﬁ"ule 2 are given in
table 2. Two periods were used: 192441 and 1934-52. The period
between World Wars I and IT has been used by many analysts as the
most recent one which was sufficiently long and yet fairly free of
external disturbances. Changes in income during 1934-52 were sub-
stantially greater than during 1924-41. The 1934-52 period, further-
more, was a period of generally increasing or relatively high real
incomes, Thus it is particulerly useful for testing hypotheses re-
garding relationships Letween eonsumption and increases in income,
The milk equivalent of butter was excluded from the total for these
analyses because the consumption of butter has been affected mate-
rially by the substitution eoffect of margarine. An additional aspect
of these analyses that should be mentioned is that the supply of milk
available in one outlet is affected by the quantity of milk used in
other cutlets.  Annlyses of this type do not take into aceount this
interdependence. Equations which allow for this interdependeance
arc presented later,

One striking observation gained from the results given in table 2
is that the analyses for the period 1934-52 show a greater degree of
association than the analyses for 192441, especially for the simple
relationships. The simple income-quantity relationships for 1924—41
are not statistically significant. They do not become significant, until
the effect of price and time is climinated. On the other hand, the
degree of association between consumption and income was high oven
in the simple relationships for the period 1054-52. Appar ently when
the changes in level of real income are substantial, as they were in the
period 193452, income eflects tend to overshadow the effects of price.
On the other hand, the coincidence of high incomes, lack of durable
goods, and availability of milk products other than butter during
some of the period, combined with the correlated upward trends for
meome, population, and consumption during these years, may tend
to result in spuriously close income-quantity relationships, The im-
portance of these trend factors is shown by the much lower coefhi-
clients of determination obtained (or 1934-52 when the analyses are
based on first differonces. Similar dillerences are not evident for the
analyses based on data for 192441,

The income coellicients become statistically significant il price is
added te the 1924-41 analyses. On the other h.n.nd price appears to
have no significant effect on the 1934-52 mmlyses. This tends to
substantiate that income was the dominant force during this peried.
The inclusion of time in the 192441 analyses markedly improves the
rclationship but reduces the effect of;year-to-year changes in income
to a statistically nonsignificant level. It also significantly reduces] the
price cffeet. When time was included in the 1934-52 analyses, the

127487 8T—2




TaBLE 2.—Dairy products excluding butter: Selected relationship

s between disposable income, in constant dollars, and

consumpiion
Bffect on consumption of 1-percent.change in—
Coefl- ,
cient of |Standard| Con- Income! Income in pre- Price? Time
Analysis deter- | error of | stant ceding year !
mination| estimate| term
Net Standard] Net . |Standard| Net [Standard| Net.  |Standard
cffect ? | crror effect 2 | error effect 2 | error effect ? | error
Based on 1924—41: Percent | Peréent | Percent | Percent | Percent | Percent | Percent | Percent
Using actual data:

Ist analysis 3.____.__ 0. 08 0.016 | 2.43 0. 08 0,07 Je oo | i L
Dol .09 OI6 1 2,88 jocemeae i 0.10 0.08 oo
Dol .. .57 .011 7.3.23 .40 09 e =0. 82 0.20 |oce oo
Do .. . 26 OIS [ 2,75 fomm el .21 .10 —. 33 P £ 2 PO I

2d analysis .. ... .10 .016 | 2.37 .04 12 L1l 11 2 SRy FUS NN A I
Do i i .87 . 012 3.21 .38 .12 .40 .10 —. 82 R~ S I RSN
DOl .04 .004 | 2,60 1,07 .06 .21 .04 —. 28 .10 0. 04 0. 00

Using first differcnces5___ .09 .- 006 .00 .05 V- ) NSRS AU PUS) SUUCIVUUOLIu) RSSO RTINSO
L S .42 005 00 .20 06 e el —. 33 12 el
Based on 1934~52:
Using actual data: )

Ist analysis3._______ .84 (011§ 1.85 .30 03 e e e e e e
Dom L .90 010 | 191 |emam o . 28 c 02 | i e e
Do . 86 .003 | 1. 56 26 L1 2 P .21 N0 [ PRI
Do .= .90 L0134 1.85 famo i .27 04 .05 [ ¥: T SRR R

2d analysis3. . ___... 90 L011 | 1,92 | 4—. 01 .10 . 28 REUK S P SRS RN
Do oonis .90 011 ] 1.85 | 4=, 01 .11 .27 .04 .05 B U2 PO N
Do .02 .010-] 1. 57 1.02 . 10 . 36 .08 .07 .15 - 03 .02

Using first differences 5. .19 L0131 .00 22 L1 S5 CHPRPRORS) MUCIURVE) IS IO URUIIR FS
[ S NI .19 . 013 .00 .22 12 | e .00 B U SO SR

! Tncome and price divided by Bureau of Labor Statistics index of consumer prices.
* Regression coefficients ean be used as percentages without significant bias,

3 Coefficients are based on relations in logarithms.

¢ Net effect of change in income from preceding year.
5 Coefficients are based on relations that involve first differences of logarithms.
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income coefficient relating to the effect of lovel of income on consump-
tion was improved, but not by a statistically significant amount.
Some analyses were Tun to measure separately the effect on consump-
tion, Cy, in period ¢ of the level of past income, Y., and of the change
in income from the previous level, Y;—Y,. This relationship can
be expressed as
Ci=a--Db (Yt_lrt—l) +BY.,

TResults of these analyses suggest differences for the two periods.
Apparently, the eflects of year-to-year changes in income on con-
sumption were greater in the period 1924-41 than the effccts of changes
in the level of income for the previous year. But when both year-
to-year changes and previous income areincluded in the 1934-52 angly-
sis, only the effects of changes in level of previous income appear
significant.

When the analyses arce run in logarithms, all of the regression coeflli-
cients bebween consumption and income are less than unity, and most
of them ave positive. 'This confirms the hypethesis advanced carlier
that consumption of dairy products tends to increase as real income
increases, bub that the proportionate increase in consumption is con-
siderably less than thet for income.  The coefficients on the average
suggest, that consumption increases by about a third as much as does
real income.

TRENDS IN ECOROMIC FLOWS AND PRICES OF DAIRY
PRODUCTS

Basic Factors That Affect Long-time Trends

Trends in production, consumption, and prices of dairy products
reflect ehanges in the economie structure of the dairy industry and
the total economy. These changes in the long run result front changes
in technology, either in the production of dairy products or in the
production of other goods and services, or both, and from changes in
tnstes and preferences of consumars who purchase dairy preducts and
other goads and services.

Changes in tastes and preferences, and in technology, need not be
related but probably frequently are. An example s the increased
consumption of cheese during the Inst two decades.  Alfer remainiug
relatively stable at 4.5 pounds per capits [rom the carly 1920's to the
carly 18307, consumplion of cheese incressed to 6.8 pounds in 1047
and to 8.0 pounds in 1956. During the years when consumption was
increasing rapidly, revolutionary changes were taking place in methods
ol processing and marketing cheese. Some have suggested that this
ineroase is asgocinted with the rising importence ol processed cheese,
cheese spreads, and cheese foods. Nicholls (94, p. 139) states that the
first important patent on processed cheese was granted to J. L. Kealt
on June 6, 1916, Based on data Irom Census of Manufactures (156),
production of processed cheese, cheese loods, and cheese spreads com-
prised about one-half of the total production of cheese in 1954 com-
pared with onc-hall in 1947, one-third in 1931 and 1935, and only
onc-tenth s Jate as 1929, It is of interest to note that Hobson and
Schaar (69, p. 21, table XI), in & consumer preference study i six
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cities in 1932, found that 66 percent of the people preferred processed
American cheese to natural mild American cheese. Tt appears that
most of the increase in the consumption of cheese has been of the
processed types. It has also been suggested thet the increase in con-
sumption of cheese resulted in part from better merchandising and
packaging of processed cheese, especially that of offering s wider
selection of cheeses to the consumer and a more standardized product.
There is some evidence that the trade now is using similar merchandis-
ing practices for natural cheese. Based on available consurner pancl
data,® household purchases of natural cheese as a percontage of total
cheese increased about 5 percentage points from 1854 to 1955,

Another illustration of sharp changes in consumer preferences over
lime is the acceptance of margarine ss ja lsubstitute for butter by
& large number of consumers in the last decade. Because of supply
shortages, civilian consumption of butter was held down during
1943—46 by a rationing program. Supplies of vegetable oils permitted
people to substitute margarine and other spreads for buiter. This
substitution occurred wlile the relationship between prices of mar-
garine_and butter remained essentially the same as in pre-World
War IT period. Fox (50, p. 76) suggests that “Under point rationing,
consumption of butter by middle-and-high-income groups was
probably reduced more than consumption by lower income groups.
Consequently, persons who had been little influenced by relative
prices of butter and margarine were driven by point values and the
physical shortage of butter to try margarine.”

However, consumers did not shift back to the ligher-priced fat as
butter became more available in the postwar period. This indicates
a change in the tastes and preferences of some former buiter con-
sumers. According to Fox (60, p. 77), “Major elements involved
were: (1) A preferred commodity whose supply was forcibly curtailed;
(2} a substitute previously regarded as mferior which could move
into the vacuum and which many consumers accepted as an adequate
replacement; and (3) a basic price advantage in favor of the substitute
product, which in the aggregate offset any tendency of consumers to
return to the preferred commodity. The relation between butter
and margarine in the last two respects was almiost unique among
food products. The difference in taste was not as much as between,
say, competing meats, fruits or vegetables, and the reteil price of
butter averaged 2.2 times that of margarine.” The net result was
a reduction in consumption of buiter from 18.1 pounds per person
annually in 194042 to 10.5 pounds annusally in 1947-49. " A further
shiff in the demand for butter occurred when the price of margarine
became more favorable to consumers in relation to the price of butter.
In 1935-49 the butter-margarine price ratio was 2.2 as compared to
2.8 for 1852-53. In only 1935, 1841, and 1946 during the 1035-49
period did prices deviate by more than 10 percent from the 2.2 average
ratio.

Following World War II, a shift in the supply curve for margarine
occurred. This resulted mainly from the shift on the part of this
country from a net import basis for edible fats and oils, other than

¢ For the period April 1054 through March 1956 the Agricultural Marketing
Service obtained data on household purchases of cheese monthly based on a
consumer panel of the Market Research Corporation of America.
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butter, to a neb export basis, chiefly reflecting a sharp expansion in
production, perticularly for soybeans. A [furiher factor that en-
couraged increased consumption of margarine was the elimination of
restrictions on its sale in many States and the dropping of the Federal
tax of 10 cents per pound on colored margarine effective July 1950.
Consumption of margarine inereased from an snnual rate of 5.5
pounds per person in 1947—49 to 7.8 pounds for 1952-53. In 194042
the annual rate averaged 2.6 pounds per person. In the meantime,
consumption of butter dropped from an annual rate of 10.5 pounds
per person in 194749 to 8.4 poundls lor 1952-53.

When rationing and price controls were climinated in 1946, per
capita consumption of butter increased only slightly. The combined
consumption of butter and margarine in the post-World War 1T period
continued below the prewar consumptlion level. Fox (50, p. 76)
suggests that the down trend in their combined consumption was
associated with the down trend in the consumption of bread and
other complementary foods. e states, “Per capita consumption
of butter plus margarine during 1047-50 was about 16 percent lower
than in 1835-39. Consumption of wheat flour per capta was down
glmost 15 percent, and consumption of potatoes, sweetpotatocs, and
cornmeal was down by even larger percentages. ITence the ratio of
consumption of butter plus margarine to that of the principal com-
plementary foods was nearly the same in botly periods.”

Turning to the supply side, table 3 shows some of the physical
factors that affect production of milk. The behavior of the two
physical components of mill production—number of cows and milk
production per cow—are of interest,

Adverse economic conditions in the 1930’s depressed milk produc-
tion per cow below the level that it would have been under normal
conditions. DBecause of unfavorable milk-feed price relationships,
farmers apparently restricted rate of concentrate feeding. In ad-
dition, with the relatively low carcass vame and with milk providing
a source of cash, the culling rate was low and many of ihe poorer
producers were kept in herds. The drought in 1934 and 1936 also
affected milk production per cow. Xxcept for this period, the rate
of production per cow has increased steadily and at a faster rate than
the flow of total milk, The high rate of production per cow has been
made possible through improved feeding and breeding. Since the
1930%, quantities of grain and concentrates fed per cow Bave in-
crensed considerably (fable 3). The feeding of concentrates currently
is close to 70 percont above that in the 1935-39 peried. Likewise,
better management praclices in the handling of roughages and im-
provements it the quality of roughage have tended to improve mille
production per cow. These practices include production of improved
roughages for off-pasture use and better and longer pasture seasons
through different varieties of plants and the applications of more
fortilizer. In addition, improved breeding and culling, and the
increased use of artificial insemination have resulted in higher pro-
ducing cows. The number of cows enrolled in artificial breeding pro-
grams increased from zere prior to 1939 to about 25 percent of the
Total milk cows in 1955, This upward trend will most probably
continue. Iigher culling rates also tend (o minimize the nurnber
of low producers in the milking herd.




TasLe 3.—Milk production per cow, milk cows on farms, and related factors, 1920-57

Index numbers
(1935-39=100)

Per 100 cows

Produection | Milk cows
of milk 2 years
per cow old and

over!

Heifers kept for
milk cows !

Under
1 year

1-2 years
old

Cows and
heifers
eliminated
during
year 2

Cowsbred
under
artificial
breeding
program 2

Condition
of dairy
pastures 4

Grain and
concen-
trates
fed per
milk cow
per day 8

Averages:

Number
19.

20.
21.
22,

Nwmber
19.
18.
20,
19,
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18.
17,
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24. 7 25.7 5, 414 76.5
23.6

1 Milk cattle on farms, January 1.

1 Cows and heifers 1 year old and over at beginning of year less cows 2 years old and over at end of year. Includes mainly animals
culled out, death losses, and farm slaughter.

P ¢ PrIi{or to 1947, data represent cows enrolled on January 1. ~ Beginning 1949, includes small numbers bred in Alaska, Hawaii, and
uerto Rico. :

+ Weighted average for season. 1924~55, April 1 through October 1; prior to 1924, May 1 through October 1.

% Based on periodic replies from ‘a total of about 6,000 dairy reporters to the question, ““How many pounds of grain (including mill
feeds and concentrates) were fed yestérday to all milk cows on your farm?” The series is based on quarterly reports (February 1,
May 1, August 1, and November 1) from all States; with intervening months interpolated using monthly reports from about a dozen
Stales where dairying is relatively important.

¢ Average for 1931-34.

7 Averages of actual data for 1935-39 are:. Production of milk per cow 4,403 pounds; milk cows 2 years old and over, 24,999 thousand;
heifers kept for milk cows under 1 year old, 5,495 thousand and 1-2 years old, 4,919 thousand; cows and heifers eliminated during year,
5,148 thousand.

8 Year 1939 only.

? Preliminary.

12 SIdAAo¥yd XUIVd ¥od FUAIONUIS FOINd ANV ANVINEA THL




22 TECHNICAL BULLETIN 1168, U. S. DEPT. OF AGRICULTURE

The trendjin the number of cows kepl for milk increased vniil the
mid-1940's. A peak was veported on January 1, 1945, The number
then declined until about 1948 and remained aboul stable dwring
1049-52, though sl declining somewhat., Major factors conlrib-
uting to this downturn were (1) high labor eosts (table 10) because
of relatively favorable employment opportunities to farm workers in
nonfarm businesses, and because dairy farming is a heavy user of
labor, and (2) relatively high cash reecipts from less confining alter-
native farm enterprises such as the beef cattle enterprise.  Alfernative
farraing opportunities, notably bee! cattle, became less favorable
compared with dairying after mid-1952, which stimulated an increase
in millk cow numbers. Subsequently, however, with less favorable
price relationships and other developments, milk cow numbers as
late as 1956 did not differ greatly from the 1949-52 level.

In addition to the usual price relationships discussed above, the
number of cows also has been influcoced Lo an increasing extent in
recent years by technological changes in dairy farming.  Technological
changes are influencing cow numbers in both directions.  On the one
hand, they are tending to increase the number by enabling individual
farmers to keep more cows; in fact, to take advantage of the tech-
nological gains, a larger herd must be kept in most cases. On the
other haud, adopbion of new methods usually entails substantinl
capital investments, eausing some dairymen Lo discontinue datrving
rather than to cmbark on & capital expansion program. This exodus
is encouraged by favorable off-Tarm opportunities in some arens.
Based on data from the Agricultural Census (£57), the number of
farms with milk cows declined 20 percent from April 1850 to Novem-
ber 1954, In the same period, the decline in milk cows, reflecting
price relationships as well, was only 5 percent.

The decrease in number of milk cows has occurred af the same time
that production per cow has been increasing.  Since 1932, the rate
of mcrease m output per cow has been enough to raise total production
of millkt lo new record high levels,

Trends in Inceme Flows

Time series data of money flows provide uselul insights into chang-
ing retationships between the dairy industry and the rest of the
eeconomy. Such changing yelationships may provide insights into
changes taking place in the economic struclure of the dairy industey
itseli—insights that would not be as readily observed from changes
in quantity flows or price data, the lwo components of incorue flow.

The major income flows that affect the deiry industry ave (1)
expenditures on daivy products at the retail level, (2) marketing
charges by doiry processing and marketing firms, (3) cash receipts
or gross income received by dairy farmers, and (4) cash expenses or
moncy outlays by farmers for labor and other items used n the pro-
duction of milk, The behavior of these major flows over time in
relation to total fews in agriculture are shown in tables 4 and 5.
These dala are nob strictly comparable in an accounting sense but,
when studied in relation to other flows which are comparable in their
own area, they give a reasonable picture of changes that are occurring.

The data in table 4 show that the relalive contribution of dairying
to total values for all farm foods—both at the retail and the farm




TABLE 4.—Dairy and meat products and all farm foods: Relations between farm value, marketing charges, and retad

costs, 1916-66

Value as a percentage of that for all farm foods

Farm value as a percentage of

retail costs

Year Farm value Marketing charges Retail expenditures
Dairy Meat Dairy Meat Dairy Meast Dairy Meat All farm
products | produets || products | products | products products | produets | products foods

Averages: Percent Percent Percent Percent Percent Percent Percent Percent Percent

1915-19_ .- _____. 17 34 13 20 15 27 55 62 49

1920-24_ - _..._. 22 29 14 25 18 27 52 45 41

1925-29_ . ____ ... 23 31 16 23 19 26 53 49 42

193034 oo 26 28 16 24 20 26 47 38 35

1985-39. ... .- 25 32 17 23 20 27 50 47 40

1940~44_ . __.___-__- 23 33 18 18 20 25 52 62 47
1945 oL e 21 29 18 14 20 20 54 74 52
1946 il 22 33 18 15 20 24 56 71 51
1947 il 20 40 18 20 18 30 56 67 51
1948 e 21 40 17 20 19 30 55 66 49
1949l oo 20 39 16 20 18 28 51 62 45
1950 - oo 20 42 .16 19 18 30 b1 64 46
19561 . i o_. 20 40 16 19 18 29 52 65 47
1962 . lliea - 21 38 16 20 18 28 52 62 45
1953 o e 21 38 16 20 18 28 49 59 43
1954 . - iooloo..__. 20 39 17 20 18 28 46 58 41
1955, ol iiaoos 21 33 17 20 19 25 46 54 41
1956 ...l l.anlio 22 32 17 19 19 24 46 52 40

1 Preliminary.

Based on data from Been (6) and Market.mg and Transportation Situation (155).
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level—gradually increased until the early 1940, if some of the years
in the early 1930's are excluded. The peak at the retail level ocetrred
in 1940.  Although the trend at the farm level rose ou the average
until the early 1940%s, the peal occurred in 1932, Since the early
1940’s, the relative contribution of dairying has tended to decline;
the greatest percentage decresse occurred at the farm lovel. The
drop at both {mm and retail lovels resulted from the decline in the
consumption of butter.

The lnrger drop at the farm level resulted from an increased
proportion of income flow intoc marketing. The relative percentage
for dary marketing services in the early 1950°s remained essentially
at the prewar (1935-39) level. But dawy marketing cosis increased
relative to marlieting costs of other {farm foods, while total volume of
dairy products handled declined (fable 6). The increase in marketing
costs reflects, at least in part, the inercased importance of fluid milk,
for which marketing charges arc relatively large. Tt also reflects the
decreased importance of butter, for which marketing charges are
relatively small.

The relative contribulion of dairying to agriculture when measured
by the relatien of cash receipis from the sale of dairy products (o total
cash receipts from farm marketings tended to increase from 1910 to
about 1832, but it has declined since 1932 (table 5). The pattern of
oross income from dairying in relalion lo total gross income from
farming followed a similar course, oxeept that the percentuges were
slightly greater than those for cash receipts, as the dawry enterprise
produces shghtly more food for home use on the average than do other
farm cnterprises.

Data shown in table 5 for dairy produets do not include marketings
of meat animals from milking herds; therefore, the percentages tend
o underestimale the true relalive position of dairying. For the years
1947, 1849, and 1951-53. cash receipts from the slaughter or sale
of animals for slavghter from milking herds averaged $1.7 billion.
This equaled about 30 percent of (he cash reccipts from the sale of
dairy products.  In reports of the Agricultural Marketing Service,
these figures appear as income from the sale of meat animals, Time
scries dala Jor delermining the total income [rom dairving, inciluding
receipts from sale of meal animals, are not available. However, an
imspection of the culling rate and the carcass value of millk cows gives
an indication of the probable effect thal this additional income had
on the relative position of dairying in relotion to total agriculture
(tables 3 and 10), TFor example, a low culling rate in 1932, accom-
panied by a low carcass value in relation to a high culling rate and
high careass value in 1951, suggests that the relative income flow was
overestimated in 1932, and underestimaded in 1951, In the early
1930’s enly aboul 16 cows and heilers were climinated per hiundred
cows as comapared o o renge of 22-27 for the period 1945~52. The
relatively low enrcass value in the 1930’s in relation to the price of
milk made it profitable to hold cows longer and to keep poorer pro-
ducers.  With a very high careass value in relation to the price of
milk in some of the postwar years, farmers were encouraged to cull
heavily, since the sale of milk cows for beel gave o substantial addi-
tion to income,  The relatively low earcass value since 1952 probably
has tended te discourage culling.
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Tasre 5—Dairy products, meat anvmals, and all livestock and livestock prodzgs: Relations between cash and gross

wncome, 1910-66 1

Dairy products

Income as a percentage of that from total farm marketings

Cash
receipts

Gross
income

Cash receipts

Gross income

Dairy
products

Meatb
animals ?

Livestock
and live-
stock
products

Dairy
products

Meat
animals 2

Livestock
and live-
stock
products

Net income
from agri-
culture as a
percentage
of total
national
income 3

MAllion
Averages: dollars
628
1, 050
1, 346
1, 672
1, 204
1, 409
2,290

Mrllion
dollars
960
1, 524
1, 830
2,171
1,556
1,787
2,755

Percent

Percent
2

29

Percent
50
48
48
53
55
55
55

Percent
1

Percent
2

Percent
52

Percent
15

17
11
10
8
10
9

3,021
3,700
4 013
4, 389
3, 748
3,719
4, 250
4, 567
4, 366
4, 114
4212
4, 469

3, 575
4, 393
4,738
5, 155
4,370

54

! Tncludes Giovernment payments for total cash receipts, 1933-55; dairy products, 1943-46; and meat animals, 1945-46.

2. Includes cattle and calves, hogs, sheep and lambs.
k 3 The series on national income is the sum of the
income, which was constructed to meet legislative speci
ceptually in several respects from those published by the

4 Preliminary.

Agricultural -Marketing Service estimates of agricul"m
fications for measuring income parity for agriculture.
United States Department of Commeree.

ral and nonagricultural
These series differ con-
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Trends in Production and Consumption

In 1931-33, price and production of millt in relation to that for
other agricultural products were high. If these yesrs are excluded,
income from dairying in relation to total income from agriculture in-
creased steadily to a peak of 19 percent in 1946 and then began a
gradual decline. The decline can be associated to a large extent with
the drop in the quantity of milk going into the manufacture of butter.
HExcluding the quantity of milk used 1n butter, production and utiliza-
tion of milk have kept pace with the volume of total agricultural
production {table 8). The simple coeflicient of correlation between
the 2 series for the period 1932-52, excluding the war years 1945 and
1946, was 0.99. In terms of relative changes, the statistical relation-
ship suggests that & 1-percent change in dairy production, excluding
butter, has been associated with a l-percent change in volume of
production of ail agricultural producis® In this period, from the
low in the mid-1930°s t0 recent years, average retail prices of dairy
products, whether butter is included or excluded, increased less than

rices of all foods, but more than prices of all goods and services

oughtby consumers. It can beinferred thatif cashreceipts were avail-
able for that portion of milk used in all products except butter, the
gradual upward trend in relative receipts would have continued
into the 1940%s.

The decline in the consumption of butter has been part of revolu-
tionary changes in the dairy industry. Since the late 1530’s, two op-
posing trends have developed: (1) An uptrend in the consumption of
solids-not-fat, and (2) a downturn in the consumption of milk fat per
person (table 6). The decline in the use of milk fat has resulted from
(1) a reduction in fat content of some dairy products and (2) a re-
placement of milk fat by vegetable fat in other products. Evi-
dences of the former are the lower fat content of current sales of Auid
milk, sales of some low-fat ice cream, increased sales of processed and
cottage cheese, and smaller sales of fluid cream, particularly whipping
cream. Iividences of the latter include (1) the drop in the use of
milk fat in butter, which resuited in part from the general reduction
in consumption of fai-type table spreads, and in part from the sub-
stitution for butter of margarine and other lower-priced spreads, and
(2) the replacement of milk fat by vegetable fats in products that ave
referred to technically as “filled dairy products” but sell at retail
under brand names in a form that permits them $o compete directly
with the dairy product they resemble, such as ice cream or evaporated
milk, The net result is that the consumption per capita of milk fat
in 1954-56 averaged 27 pounds compared tn 30 pounds or more for
every year prior to 1948,

8 The statistical relationship is;

Xy=—227T41.03X%;
where:
X;=Milk production on farms less milk fed to celves and used in
raaking butter {index numbers, 1935-39=100).

Xy=Totel veolume of agricultural production (index numbers,
1935-39=100).




Tasus 6.—Milk production and consumption: Fat solids and solids-not-fat and related factors, 1925-66

Production
Mk (}Z}:gi‘:‘egn‘l)l; Eg;g?%ﬁfgu?f Civilian qli:sz;ggg:rfmce of
b mi
All - | Whole milk equiva farmers o3 gfllgzoi? tigg
Year agricul- [ lent excluding— ! 2 pefr (éex;t?ge
turgl Fed t To-tlﬁl de?ive(r)eg to Total
prod- ed 1o mi 1 d Fat Solids- Solids-
12| Fed to |calvesand| solids | Plantsan : Total less
ucts calves use in , dealers solids | not-fat not-fat butter
butter
Million
Averages: : pounds Percent Percent | Percent
1925-29_ oo 100 93 89| 12, 737 47 97 5 90 88 88
1930-34 - - il 98 99 96 | 13, 603 49 97 51 96 93 94
1935-39 4. . oo 100 160 100 | 13,718 56 97 54 100 100 100
1940 i 110 105 108 | 14, 462 59 97 55 105 106 106
1941 e icnae 112 111 116| 15, 188 61 97 56 106 107 108
1942 el 123 114 126 | 15, 618 66 97 61 111 114 115
1948 i i e 129 112 126 | 15,378 67 97 53 106 116 115
1944 . . L _ .. .. e 136 111 133 | 15, 332 71 97 67 107 116 116
1945 L iiiemiecllaielon 136 114 141 | 15, 653 74 97 69 113 124 125
1946 e ie o 133 112 145 | 15, 400 77 97 71 123 136 137
3947 i c i e 137 111 139 | 15,321 77 97 70 122 133 134
1948 i lieaalol- 133 107 136 | 14, 748 78 a7 71 118 131 131
1049 e ellaan 141 110 136 | 15,161 79 97 72 121 133 133
1950 i i 136 111 137 | 15,203 79 97 72 124 137 136
82153 S ISP 138 108 140 | 14, 895 80 97 72 123 138 137
1952 it e o 142 108 142 | 14, 848 82 97 75 126 144 141
1953 it i mm el 148 114 144 | 15, 514 84 97 76 126 144 141
1954 . el iaeaon 148 115 147 | 15, 731 85 97 73 130 150 146
§ 215 SR NI 153 116 151 | 15, 837 86 97 79 134 155 151
1956 5 o iliiecclceoee 158 119 155 | 16, 137 87 97 80 137 158 154
! Index numbers, 1935-39==100.

2 For sale and home consumption.
3 Total includes total milk and cream marketings less milk and eream retailed by farmers.

¢ Averages of actuai data for 1935-39 are: Milk production on farms excluding fed to calves,
duction on farms-excluding fed to calves and use in butter, 59,106 million pounds; total milk solids,

milk solids less butter, 7,473 million pounds.

¢ Preliminary.

103,130 million pounds; milk pro-
9,262 million pounds; and total
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On the other hand, consumption of mitk solids-not-fat has been in-
creasing steadily over the past 3 decades and is now about 49 pounds
per person as compared to about 37 pounds in the 1920's. Even with
this inerease, the Nation s now using only about 80 percent of the
total milk solids-not-fat produced for human food, bub this is much
bigber than the 50 percent used 3 decades ago.  The increase in con-
sumption of milk solids-not-fat has come about by (1) the relatively
greater use of dairy products containing both sofids-nobt-fat and the
fat portion of milk, and (2) the introduction of new or increased uses
for nonfat products both for manufacturing and fo- household cook-
ing (tables 7 and 8). For example, per capita disappearance of cheese
in_1954-56 averaged 40 percent above the 1935-39 level, for fuid
milk 16 percent. Also, consumers have only in reeent years been
able to buy nonfat milk powder in consumer packages.

These upward trends in the consumption of milk solids-not-fat have
partially offset the decline In daivy ncome resulting from the decling
n the consumption of milk fat. ‘The offset has come ahout in two Ways:
(1) More of the milk has been diverted into higher priced outlets,
and (2) farmers have shifted {rom soliing farm-separated cream o
selling whele milk.  This shift oceurred as o result, an the one hand, of
inereased total demand for solids-not-fat {from commereial and Gov-
ernment sources) and, on the other, of the ready willingness of farmers
to sell whole milk (and thereby avoid separating on farms) as soon
as o markes for skim milk became available in their neighbochood.
The volume of whole milk sold by farmers increased cach year from
1932 to 1935, except for slizht declines in 1948 and 1951 that resulted
from substantial drops in total milk production. In the early 1930%,
only about half of the milk equivalent delivered to plants and dealers
was in the form of whole milk, but this inereased to abont six-sevenths
In the mid-1350’s (table 6).7 This shift has meant greater cash
incemes to dairy farmers, heenuse (1) an increasing proportion of the
nenfat portion of the milk was soldl {or cash and (2} in most loealitics,
whole millk commands a higher price than docs an cquivalent quantity
of farm-separated cream.

Total mill flow has been relatively stable, particularly in the decade
ending 1952, Tor the period 194152, the maximum variation in
total milk production in any given voar from the mean value of this
period was slightly above 3 percent. The average change from the
mean value for the same period, disregarding divection of change, was
1.2 pereent. The average year-to-vear change for 1924-55 was 1.0
percent.  For the 31 years, only ia 7 did the vear-to-year pereentage
change exceed 3 percent and only twice did it exceed 4 pereent. A
record year-to-year change of 5.2 percent oceurred in 1941, compared
with & near record of 4.8 percent in 1953,

Trends in Prices

Income flow into the dairy industry is affected by changes in prices
as well as by changes in the volume of dairy products sold. Trends in
refail prices of dairy products, in relation to those of competing
products, and to prices in general, can be ghserved from data in table 9.

7 A discussion of tbe factors that helped to bring about this change during
World War II is given in Foste (45).
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TaBLe 7.—Cwilian consumption of dairy products per person, malk
equivalent, 192466

Ivapo-
rated

Tluid | Butter | Al and Tee

cream ! cheese dgr?sl.lc-d eream

milk

Averages: Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
1925-29___ 270 GS 358 46 26 21 798
1935-39._ 1 26 3 337 95 a6 25 791

269 386 46 21 785

& 360 47 23 790
365 40 a 23 807
3065 4D 24 301
3a0 4, 206 21 793
349 47 : 27 800
3190 47 24 308
3644 45 2] 326
367 4k : 16 820
361 45 13 303
368 ! ; 18 303
3408 5 s 20 790
333 - . 24 782
331 5 206
328 2G
344 : 27
330 28
317 3¢
313 39
235 : 31
236 -1 33
216 37
207 } 57
306 b 221 al
295 107 i 43
244 3 207 15
283 212 z i
299 . 189 44
303 168 73 47
300 y 166 : 48
301 -7 174 7 47
303 177 : 48
308 171 3: 49 G99

1 Creoam estimated at 20 percent of total “fluid milk and ercam® consumption
prior to 1942; beginning 1942, the proportion has been varied largely on the basis of
mformation obtained for markets having Federal mitk marketing orders.

? Includes dry whole inilk, malted milk, dry icc eream mix, cobtage cheese, other
minor products, and an adjustment allowance.

# Preliminary,

Retail prices for all foods experienced grenter swings in prices from the
low point of economic activity in the mid-1930s to the eurrent period
of relatively high cconomic nctivity than dicd retail prices for all com-
moditics. Agricultural prices usually lead nonagricultural prices in
periods of rapid expansion or contraction in cconomic activity; it is
more diffieult to adjust sgricultural than industrial production to
changing economic conditions. The behavior of dairy prices is not




TasLe 8.—Dairy products: Per capita consumption, 1909-56 *

Fluid milk and
cream-?

Condensed whole
milk

T'resh
whole
milk

Cream 3

Sweet-
ened

Un-
sweet-
ened

Evapo-
rated
whole

milk

Cheese ¢

Ameri-
can

Other

Cottage
cheese §

Skim
milk
con-

sumed

Skim
milk
in
choco-
late
drinks

Pounds
274
252
241
284
274
257
254
252
2062
289
268
278
277
274
262

269

270
270
269
270
272
270
268
271
270
258
261

Pounds
11
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TABLE 8.—~—Dairy products: Per capita consumption, 1909-56'—Continued

Frozen desserts

Lvapo-
Nonfat rated
Natural] Dry dry Dry and Malted Dry Tee cream Other
Year butter- | whole milk whey con- milk | butter- frozen
milk milk solids densed milk Sherbet |- dairy Ice
skim Net Prod- prod- millz
milk 8 milk uch ucts 10
used ® | weight
Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds | Pounds
64. 3 Q) {1055 0 IO AU 3.7 L5
63.3 R SO S 4,6 1.
62. 5 - 3 U SO, 54 2, ¢
61. 8 - I SO, S 6.3 2.
60. 9 L4 B S O 7.0 3.
59. 9 13 01 SO S 8.0 3.
58..7 L2 i daancaan 9.1 3,
58. 2 O N FRSOURRE SR 10. 2 4.3
57. 3 ) I e e 11, 4 4,
55. 5 L8 s 14. 9 6.
54. 1 2.0 anme e 15.9 6.
54. 6 . 105 fus e 17. 5 7.
53. 8 . b T T T L 17.7 7.
53.2 . 1.4 0.1 ... 19.0 8.
51.6 .1 A 5 I, 1.8 I O FOUS 21.0 8. ¢
50. 3 .1 R 3% I, 1.8 IR S35 PSR 20. 6 8.
49,6 .1 R 2 PR, 1.9 R A T 23. 2 9.
481 .1 I T 2.4 o2 fonwinan 22,7 9. 4
46. 8 .1 A I 2. 4 2 B 23. 9 9.
46.3 .1 L8 2.7 R S, 24.1 9.
46. 0 .1 B B (R 3.0 L2 206. 7 10.
45,5 .1 1.3 locmanen 2.6 I O 24, 4 9,
44. 8 .1 ) 0 P, 2.4 N B 21. 3 8.
45.3 .1 14 jeeans 2.2 D U S, 15. 7 6.
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1 Civilian consumption only, 1941 to date.
. % Cream estimated as 20 percent of total “fluid milk and cream!’ consumption, 1909-41. Beginning with 1942, the proportion

has been varied largely on the basis of information obtained for markets having Federal milk markeling orders.

3 On basis of 25 percent fat content 1909-42 and 1945 to date, 20 percent in 1943 and 1944,

4+ Whole and part whole milk cheese (excluding ¢ottage, pot, and bakers’).

& Includes minor quantities of other skim milk cheese.

¢ Produced from skim milk.

7 Preliminary. )

8 Includes evaporated and condensed buttermilk.

® Amount of milk-(equivalent) used in making ice cream and miscellaneous frozen products, excluding approximate quantities
supplied in the form of butter and condensed whole milk.

10 Prior to 1949, reported as ‘“frozen custards and frosted or frozen malted milk.”

11 Tess than 0.05 pound.

12 Does not include the following quantities of mellorine, in pounds: 1952, 0.3; 1953, 0.7; 1954, 0.2; 1955 and 1956, 1.0,
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TasLe 9.~—Dairy and selected competing products: Index numbers [1936-39=100) of retail prices, 1913-66"

Dairy products Milk, - | Bvapo- Meats, Con-
Year Tixehud- fresh, | Butter |Cheese | rated | Marga- | poultry, All sumer
All ing delivered and fish | foods® | price

butter? index

Averages:
191314 e e 86 81 73 81 71
1916-19 il 115 107 96 : 116 95
1920~24 ) 133 126 118 132 127
1925620 o i e e 130 121 115 140 124
1930-34 il 96 98 97 101 103
1936-30 el e e 100 100 100 100 100

1940, e g 101 102 103 98 100

194 il 112 112 111 ! 114 . 105

. 125 123 122 132 117

135 131 127 142 124

134 132 127 144 126

134 132 127 143 : : 129

165 153 145 193 } 140

186 172 161 226 160

205 192 179 252 172

187 182 172 0 231 5 170

185 182 168 229 172

e et 2006 203 188 261 5 186

1952 e i P 215 211 197 268 : 190

1958 i o e e e e 211 210 196 267 191

1054 e el e e 204 205 193 255 3 192

1955 . L e il e 204 205 194 255 192

3956 e il e e 209 211 202 200 256 168 156 226 226 194

1944 T
1945 T

1 Data from or based on data from Bureau of Labor Statistics. For years since 1952, index numbers of prices converted from
1947-49 base to 1935~39 base using factors reported by Bureau of Labor Statistics (160, p. 365. For the period 1923-34, index humbers
of prices for individual products were converted from 1923-25 base to 1935-39 base on the basis of the relationship between the index
1923-25=100, and the unpublished index 1935-39=100, during 1935-36. ' Index numbers of prices for individual products prior to
1923 were computed on the basis of the relationship between prices and the computed index, 1985-39=100, during 1923.

- 2 Computed from index of prices for all dairy products, colamn 1, and index of prices for butter, column 4.

3 Beginning July 1949, price quoted for processed rather than for natural cheese.

¢ Before August 1950, uncolored margarine based on 56 cities. Colored margarine August-December 1850, based on 37 cities;
January-December 1951, 38 cities; and beginning 1952, 47 cities.

.. % Beginning 1950, revised series; inclu&s some new items and adjusted weights. '
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unlike that of prices of all foods, except that, in recent years, the
increase in dairy prices has been less than thal in prices of all feods.

Vhen dairy prices are compared with prices of substitute foods, it
is found that the price of margarine in recent years relative Lo the
1935-39 average has been substantially lower than the price of butter.
Because butler and margarine are substilules, the relatively lower
prices for margarine have exerted pressure toward weakening of prices
of all dairy products {see pp. 67,197). On the other hand, prices of
meat, poultry and fish, cach to some degree & substitute for cheese,
have risen about the same as the price of chicese since the pre-World
War 11 period.

The relationship between the price of a partieulsr dairy product
and the index of retail prices for all dairy products can be summarized
in toe following way: The index of releil prices for sll dairy products
reflects the total supply-demand picture for dairy products, while
prices of specified products reflect the supply-demand picture for that
product.  However, under eguilibrium conditions, all individual
dairy products must be equivalently priced. Diflerences, if any,
reflect differences in cost and amount of marketing services performed,
differences in product densilics (since pricing is usually related to
product weight rather than milk equivalent of the produet), and
differences 1n the qualily of milk used. Trends in prices of the indi-
vidual dairy products to the extent that they differ from the average
for all items, reflect these differences.

A later section presents a detailed discussion of the relationships
among retail prices. Iowever, it should be noted that the price of
butter dropped substantislly more in the carly 1930% than prices
of cheese or fluid milk, reflecting greater fluctuations in the price of
butler relative to changing economic conditions. The price of fluid
milk increased substantially less in the early post-World War IT period
than prices of either butter or cheese relative to the 1935-39 average.
This reflects the fact that the gross marketing margin accounts for a
greater share of retail prices for fluid millk than for butter and cheese
and that, as ususl, the marketing margin increased relatively less than
did the cost of raw milk. Expanded sales of bottled milk through
stores, as opposed to home debivery, and introduction of some eco-
nomies, such as every-other-day delivery to homes, Liave helped to
limit the increase in cost of marketing fluid millc.

Longer-run comparisons show that during 1951-55 prices of fluid
milk averaged 165 percent above prices in the 1913-14 period, prices
of butter averaged 112 percenl higher, and cheese averaged 222 per-
cent above. These differences reflect a reduction in the marketing
margin of butter in relation to fluid milk and cheese. This, in part,
resulted from increased marketing sorvices for milk and cheese in
relation to those offered prior to World War I. Tt should be noted
that longer-run price comparisous for cheese are difficult, in part,
because sales of process cheese dominate the market in recent years
while natural cheeses were sold in the earlier years (see p. 17). In
July 1949 the Bureau of Labor Statistics began reporting prices for
American process cheese as compared to prices for No. 1 milk Cheddar
cheese prior to this date. Thus the 222 percentage figure probably
overstates the increase in prices. Longer-run price comparisons also
reveal that the marketing margin for evaporated milk has been reduced




TaBL 10.—Prices paid and received by farmers: Selected series relating to the dairy industry, 1910-56

Prices paid

Prices received

Grélin ?']lil‘?t-llr(ifm All com- AMilk Tosti- Live-
Yoar 0 nln k. (‘(ZE_S ~|maodities, . Butter- mated | stock | . All
producing Wage ' {interest, | soid ap [Used for] Deliv- f“V ¢ eareass and farm
| Whole- | Cream | Tates?® | taxes, | ‘Ghole- city dis- ered to _“L n valug of | live- |products
sale | sold as and sale |tribution|condens-| €ream milk stock
milk  |butterfat wages eries cows® | products
Averages:
1910=14 L 0 Lo L L, 09 100 82 80 88§ 90 83 86 93
1015~19.. ... - 144 1506 122 118 133 1 i 134 1344 135 153
1920-24_ .. L. o, 144 135 149 13 1837 s 154 147 8 120 140
192520 .. . ... .. 133 127 152 129 137 b 147 153 118 131 138
193034, ... ... ...1 - 87 81 100 100 E 1V P St 83 62 78 82
1935-39... ... .. .. 100 100 100 100 100 100 100 100 100 100 100
194000 o 05 02 107 S99 101 101 99 97 106 Q4 93
B8 A 105 100 125 106 122 109 130 119 133 119 116
1042 .0 oo L L 130 128 163 122 143 126 150 138 169 147 149
1943 L e 158 161 217 137 173 142 188 173 190 171 180
194k 000 L el 181 184 263 1446 178 145 191 175 166 169 184
1945, . oL - 177 178 2907 152 177 145 189 175 192 182 193
1940 0L . 209 213 320 166 222 174 2:42 223 200 200 221
1947 e 245 259 346 102 237 196 244 249 261 248 258
1948 0 . L e 260 272 365 208 271 217 281 277 372 272 268
1940 L L 2006 205 355 201 219 109 202 204 332 234 234
1950.. et e 209 214 351 205 218 191 206 215 398 241, 241
195 . v o : 237 2.9 388 226 254 215 254 247 500 290 282
1952, o .. . 254 259 416 230 269 226 269 260 407 264 269
1953.. . .- e 232 257 424 223 240 213 224 231 253 234 241
1964 - L . 223 228 421 225 221 202 202 204 225 220 233
1055... ... e - - 209 212 420 225 222 20t 204 108 238 203 219
1956 4.0 . Lo 203 205 443 229 231 209 210 203 |occonan 198 219
! Index numbers, 1935-39 =100. - Averages of actual data for 1935-39: Prices paid for grain mixture fed to milk cows producing

wholesale milk, $1.51 per 100 pounds, and-to those producing cream sold as butterfat, $1.30 per 100 pounds; prices received for milk
sold at wholesale, $1.80 per 100 pounds, used for city distribution, $2.19 per 100 pounds, and delivered to condenseries, $1.39 per 100
pounds; prices received for butterfat in eream, 28,76 cents per pound; and estimated careass value, $39.29 per cow.
2 Simple average of quarterly indexes, seasonilly adjusted.
3 Computed by using average price of canner and cutter slaughter cows ut Chicago times live weight of total cattle slaughtered.

{4 Preliminary.
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substantially over time. Variations in marketing margins are dis-
cussed in detail in a later section.

The economic theory required Lo reconcile the fact that retail prices
of indivudual dairy produects reflect the supply-demand situation for
each, vet all produclts must be eguivalenily priced, Is given in a
later section.

Comparisons also can be made of trends in prices received by farmers
from sale of farm producls and prices paid by farmers for labor and
resources used in farming (Lable 10). Prices received by farmers for
manufacturing milk {(at condenseries) and hutterfat appear to move
in the same way as other prices received by farmers except that they
have incrensed less in recent years. On the other hand, the farm
price for milk used primarily for eity distribution tends fo be more
stable in periods of rapid economic expansion or contraction than other
farm prices. A sudden deeline in consumer income, ns from 1929
1o 1932 or 1937 to 1938, widens the gap between prices of fluid and
manufacturing milk.  Prices of fluid mille show the “stickiness”
generally assecinted with administered prices (public or private);
prices of manufacturing mills and hutterfat change readily in response
{o changes in demand conditions except when supported by Govern-
ment action as was done frequently from 1949 to date. ‘The price
veeeived by farmers ivom sale of cull cows for slaughter varies chielly
with changes in supply and demand for ments.

On the cost side, wage rates paid by larmers increased substantially
above the 1935-30 average relative lo other farm costs. DBecnuse
of the importance of labor in the dairy caterprise, the velatively high
labor costs in the post-World War IT period tended to hold down pro-
duction of milk. " ITowever, since 1952 other offsetling [actors and
developments oceurred, resuliing in increased production of milk to
new record levels. (See pp. 19 to 22 Dairy production costs relative
to other farm costs also have increased in the early postwar period
because the cost of feed, an important input in dairying, is more
closely related to prices received Dy farmers than to prices paid.
In the ealy postwar period, prices received have incroased above the
1035-3% average relative to prices paid by [armers, but in more recent
years they have been relatively lower.

DAIRYING AS A PART OF THE FEED-LIVESTOCK
INDUSTRY

The feed-livestock industry is an important segment of the lotal
agriculturnl sector of the cconomy.  One ol the marks of an advancing
economy is that the livestock enlerprise beromes relatively more
important. With increases in real income, people tend to consume
more meat, poultry, and dairy products and less of certain other items
such as cereal products.  In the last four decades, cash receipts {rom
livestock and livesiock products inereased from 50 pereent of the total
from all agricultural commodities to about 55 percent in recent years
(table 5). The dairy industry is an important segment of the live-
stock industry. In 1051~855, annual cash receipts from the sale of
dalry products averaged $4.3 billion compared to $9.5 billion {rom
the sale of meat animals, the other major component of the livestock
scctor, As a percentage of the total receipts from the sale ol livestock
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and livestock products, cash receipts from dairy products were 25
percent and those from meat animals, 54 percent,.

The dairy industry is related to the entire livestock sector in two
major ways. The first results from the competition of dairy farmers
with producers of livestock and other livestock products for the use of
feed. The price of feed and the quantity available to the dairy
farmer depends on the total supply and demand for feed, including
the effect of loan programs. The number of livestock fed on farms
during the year depends primarily upon the supplies of feed on hand
and the relation between feed and livestock prices. But the number
of cows kept for milk depends not only on the price of milk in relation
to feed prices but also on the price of milk in relation to prices of meat
animals. The latter directly affects the culling rate among dairy
herds. Therefore, the price, supply, and demand for meat animals
can be considered as the second main economic link, Production of
milk also is affected by income from dairying in relation to income
from other livestock enterprises, and, to 8 lesser extent, by income
from other agricultural and nponagricultural enterprises, These
relations are depicted graphieally in figure 1, page 8.

In the discussion that follows, only aspects that directly affect the
dairy industry are considered. For more complete discussions of the
economic relationships in the feed-livestock industry, the reader is
referred to Breimyer (19), Lorie (78), Foote, Klein, and Clough {(47),
and Hildreth and Jarrett (66). The first two discuss economic
relationships in the feed-livestock sector, with special emphasis on
the factors that affect consumption of feed and production of live-
stock. The study by Foote, Klein, and Clough places emphasis on
the factors that affect prices of feed. The study by Hildreth and
Jarrett attempts to integrate both aspects through the use of a system
of simultaneous squations,

Price, Supply, and Demand for Feed

The supply of feed fed to dairy cows comes from a variety of sources.
Table 11 shows the different sources, each expressed as a percentage
of the total feed fed to dairy cattle. Hay and pasture make up
roughly two-thirds of the total. Concentrates in recent years have
accounted for about a fourth, and silage sbout a tenth. Table 12
shows the different sources of feed consumed by dairy cattle. The
quantity of feed consumed from each source is expressed as a per-
centage of the total quantity of feed available from that source. In
other words, table 12 shows how significant are the demands for feed
by dairy cattle upon a particular source in relation to the demands
by other sectors. For example, close to a third of all feed available,
including pasture, is consumed by dairy cows. Milk cows consume
about two-fifths of the roughage and commercial by-product feeds
preduced and one-fifth of the feed concentrates.

As noted earlier, the supply of feed on hand and the relation between
feed and livestock prices are important determinants of the number of
livestock fed during the year. The quantity of feed produced in nny
year depends primarily on the number of acres planted and the yield
per acre. Since year-to-year variations in acres planted tend to be
small, year-to-year changes in the supplies of feed mostly result from




TasLE 11.—Dairy cattle: Percentage of feed derived from specified sources, selected averages, 1909-46 !

Source ‘ 1909-11 [1912-16 | 1917-21 | 1922-26 | 1927-31 | 1932-36 | 1937-41

Percent | Percent | Percent | Percent | Percent
10.7 7.8 9.5 5.4 7
Other grain 59 6. 6 6.8 2 7.0
Commercial byproduct feeds R . . . 7.8
Qilseeds and skim milk R .
Hay 20.
Silage and stover_. 3
Pasture 48,

100. , . 100. 100.0 | 100.

o
D900 NI00 3

[

—
o | w
S| Ne=:

1-Compiled from Jennings (71, table 7, p. 24). = Data relate to years beginning October. This series not available after 1946.
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TABLE 12.—Da,iry cattle: -Percentage of specified feeds consumed, selected averages, 1 909-46

Feeds

1909-111912-16 | 1917-21 | 1922-26

1927-31

1932-36

1937-41

1942-46

Grains:
Corn:
Excluding corn in silage 2
Including corn in silage
All grain including corn in silage
Commerecial byproduct feeds
All concentrates 3
Roughage:
Hay
Pasture
All roughage ¢

All feed, including pasture 5

Percent

10.
19.

Percent

7.9
18.9

Percent | Percent

7.9
18.7

Percent
6.6

11. 6
21..3

Percent
7

13,
28

Percent
9.1
14.9
30: 3

Percent
10. 4
15. 1
30, *

10.-1 10.5 12.

14.1

16.

17.9

17.2

38.1 44. 5

46. 3

43,

41. 6

41.1

14.0

17.6

21.0

20. 3

35.5

27. 26. 9

46. 2
32. 8

50. 5
34.3

53. 2
34.3

28, 20.3

39.2

41. 6

42,1

22. 23.0

20.0

32.0

313

! Compiled from Jennings (71, tables 3-6, pp. 20~22). - Data relate to years beginning October unless otherwise noted. . This series

not available after 1946.
2 Silage not reported before 1919,
® Includes grains, byproduct feeds, oil seeds,
¢ Hay, corn, silage, sorghum silage,
& Data relate to calendar year.

and skim milk, including grain in corn silage.

corn stover, sorghum forage, pasture and grazing, Silage not included for 1909-21.
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changes in yield per acre. These variations are primarily the result of
nonprice factors such as weather. Foote, Klein, and Clough (47,
p. 23) conclude that“ . . . under short-term considerations, and to a
considerable extent in the long run, supply (of feed) can be treated
essentially as a factor which affects the other items in the feed-livestock
economy, but which is unaficcted by them.” Relative stabibty in
consumption is mainteined by & considerable variation of stocks from
year-to-year and, to a lesser extent, by variation in net foreign trade.
However, in the long run, the level of demand for livestock products,
and thereby the price of feed, affects the Ievel of supplies of feed.

Ta any given year, excluding years when prices are effectively sup-
ported by a Government loan program, feed prices are determined
chiefly by feed supplies, the number of animal units fed, and prices for
livestock and livestock products, The price of feed tends (o seek a
level such that, with given levels of income and demand for livestock
and livestock products, feed consumption nearly equals feed produce-
tion, after appropriate allowance for loan programs.

In any given year, prices of meat animals and livestock products are
determined mainly by the production of meat and other livestock
products snd consumer income.

There is considerable varialion among dairy farmers and producers
of livestock and other livestock products, in the nature and extent of
competition for feed or resources used in the production of feed. Re-
sources, inchuding land and labor, used in the production of {ced also
can he used in the production of food and fibers. The extent to which
these resources are shifted from the production of hay, pasture, grain,
and other feeds to the production of foods and fibers depends on phys-
jcal as well as economic conditions. On the physical side, the nature
of the soil, type of topography, climalic conditions, and lecation of
land in relation to markets all are important. For example, the only
economically-fensible farm use for some land in northern Vermont may
be in the production of bay and pasture for feeding dairy cows. On
the other hand, land near commereial centers may be used for the pro-
duction of cash lruck crops as well as for dairying. Likewise, the
pature of the soil and topography in the Midwest may result in &
arenter number of alternatives than for land in northern New England.
The farming allernatives in these parts of New England arc usually
poultry or deirying and sometimes only a little more or a litile less of
each; the alternatives in the generalized farming areas of the Midwest
on farms other than specinlized datry farms resolt from the combina-
tion of several enterprises into one farm operation. In these areas,
shifts among enterprises can be made readily.

For example, farmers in the Corn Belt frequently must choose what
proporsion of the resources on the farm should go into the production
of pasture, hays, corn, and other grains. The nature of the decision
will be closely related to the type of livestock program in effect on the
farm. Likewise, within the livestock operalion, choices as to the type
of livestock to be fed on the farm must be made. These choices, 1n
turn, are conditioned by the feed program in effect. Onco the feed is
produced, economic choices must be made regarding ifs disposition,
Decisions ns to whether feed is fed o mille cows, beef cattle, hogs,
other livestock on farms, or sold for processing or to other livestock
producers are all interrelated. TFor example, on a corn-hog-dairy
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farm which in a parlicular year has a fixed supply of feed, the hog
enterprise may be enlarged by diverting more feed to it, bué this will
mean less feed for the dairy enterprise and thereby a likely reduction
in the output of milk. The most important factors that affect such
decisions are the relative prices of livestock and livestock products in
relation to estimated costs of production.

Likewise, because the total supply of feed is cssentially fixed in any
year, the quantity of feed used by any sector of the Hvestock economy
becomes established only after equilibrium has been reached in the
feed-livestock indusiry as & whole. At equilibrium, the individual
demands for feed by each species of livestock plus the demand for
sced, industrial or food use, export, and storage must equal the total
supply of feed. The same analogics apply to individual feeds. For
these reasons, the quantity of feed fed to dairv cows in any year
depends not only on the demand for feed by the dairy sector but also
on the demand by other sectors.  In addilion, because of the different
degrees of substitutability between the different feeds, the supply
and demand situation for each feed taken separately affects the
quantlity and type of feed fed to dairy cows.

Another aspect of the feed-livestock industry that concerns the
dairy industry resulis from its being more profitable for farmers in
some areas to sell their feed rather than feed it, while it is more profit-
able for farmers in other areas to purchase rather than grow their
own feed. Thus there are surplus and deficit areas that are linked by
prices of feed and cosls of (ransportation and handling. For example,
dairy farmers in New Eng]am{ buy nearly all of their feed concen-
trates from the grain-producing and processing areas of the Midwest.

Price, Supply, and Demand for Meat Animals

The demand for ment animals affects the number of cows kept for
milk by menns of its influence on the price and supply of feed. Bub
the number of cows kept for milkk and (he number of calves and heifers
retained for building up future dairy herds are also affected directly
by the price of meat animals in relation to prices of milk. The direct
cifeet oceurs in fwo major ways, First, some cattle are dual-purpose.
When the price of beef is high in relation to the price of milk, dual-
purposc cows are used primarily to produce calves that will be classed
as beef catile rather than milk stock.  On the other hand, if the price
of milk is high in relation to the price of beef these cows arc used to
form milking herds.

The second direct effect reficcts the relationship between the carcass
value of milk cows for sale as beel and the market value of cows kept
for milkk. This relation affects the rate at which milk cows and voung
milk stock are culled from the herd. Physically, the number of cows
feept for milk can be increased or decreased by changing the rate at
which milkk cows are sold for beef and by changing the rate at which
new stock is added to the herd, The rate at which heifers are fresh-
ened and brought into milking herds depends on previous decisions
which affected the number of young stock retained for future milking
herds.  Obviously, the aggregate number of cows milked cannot be
increased unless sufficient young steck are available to more than
replace the minimum number of culls and death losses. On the other
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hand, herds can be reduced rapidly but, in general, economic condi-
tions are of such a nature that year-to-year changes in the national
milking herd do not exceed 2 to 3 percent of the total number of cows.

In decisions of this type, the basic economic problem revolves
around the question whether milk cows or heifers should be kept for
current or future milk production, or sold for beef or veal. The
answer depends on the dairyman’s estimate of the future outlook for
dairying, which is conditioned by many factors. Since the income
earning capacity of a milk cow continues over several years, its
market value as a milker includes the “capitalized” value of the total
anticipated net income over the prospective productive life of the
cow pll)us the estimate of carcass value at the end of her productive
period. It is assumed that future incomes from dsairying are dis-
counted at rates comparable to the earning capacity of an investment
in the nearest alternative,

Carcass value frequently equals around half the market price for
average milk cows. The extent to which the market value exceeds
the carcess value determines in part whether dairymen liquidate or
build up their herds. If the market value exceeds the carcass value
by more than the expected value of future incomes discounted to the
present, including & reward for uncerteinty, dairymen tend to increase
the size of their herds by reducing the culling rate. On the other
hand, if the diference is not sufficient to cover these anticipated
values, they probably decide to sell milk cows for beef and thereby
reduce the size of the herd. Because changes in the costs of dairying
and the costs of raising meat animals tend to move in the same direc-
tion, changes in the prices of milk in relation to prices of beef cattle
in general result in changes in the profitability of dairying in relation
to raising animals for meat.

These economic decisions as to saving heifer calves for future milk
production also are conditioned by the anticipated productivity of
the heifer, which varies widely among individuals, In the past,
thesc expectations were based largely on the performance of the dam,
and the distributions of expectations had much the same pattern as
the distribution of performances in the existing herd. With artificial
insemination, the sire’s quelity would be given more weight, and
there would be less basis for selection among heifers saved; hence,
more might be saved from current crops than formerly, other things
being equal.

The foregoing is a simplified explanation of the integration of dairy
farming as part of the total farm picture. The whole production
phstls.e of dairying will be discussed in more detail in a subsequent
study.

GENERAL ECONOMIC RELATIONS WITHIN THE
DAIRY INDUSTRY

The preceding section contains a discussion of the major economic
reletionships between the dairy industry and the rest of the economy.
It enables the reader to put the dairy industry in proper perspective
in relation to the total economy. In contrast, the discussions to
follow deal with the development and analysis of the internal sconomic
structure of the dairy industry.
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The dairy industry is complex, and any analysis involving the
study of its economic structure needs some systemetic method to
ferret out the relevant clements. Several economic formulations or
models of the dairy industry are developed to assist in this task.
The first model shows the cconomic structure of the dairy industry
in its simplest form. Of nccessity, this requires many rigid assump-
tions, some of which may appear unrcasorable. In succeeding
models, some of these are lifted. The assumptions underlying esch
model are made as realistic as the general framework permits. In
each case, statistical measurements of the various relationships are
provided where possible.

Before discussing the individual cconomic formulations, four brief
sections are given that focus attention on certain aspeets to facilitate
the understanding of the separate models. The first defines various
types of economic relations. The sccond discusses the nature and
purpose of cconomic models. The third portrays the complexity of
the dairy indusiry by showing the many uses for milk., The last
cousiders the focal points at which the supply and demand for individ-
ual dairy products, taken separately or in combination, are equated.

TYPES OF ECONOMIC RELATIONS

The discussion of any economic structure can be simplified by
dividing the various relations into the following types:

1. Technological and behavior relations which show how individual
farmers and firms behave in supplying goods to market and in using the
various factors of production. An examplo of s technological relation
in dairying is the relation between the amount of feed fod to milk
cows and the amount of milk produced. An example of the type of
behavior relations included here is the relation between changes in
the cost of feed per ton and chavnges in the amount of feed fod per
cow. In short, this category includes the relations that explain the
behavior of firms in the dairy industry which are engaged in the
production of milk or in providing markeling services.

2. Relations which erplain behavior of deciston maker tn households
concerning demand for goods and services and in supplying labor. The
demand relations for individual dairy products which relate the quan-
tities taken by the individual or houschold io prices, income, and
other factors arc examples of this type.

3. Market clearing velations which equate supply and demand in
each sector and in the whole industry. "These are behavior relations
that integrate the plans of cousumers and producers, They reflect
the aggregate behavior of all firms and houscholds in the sector to
which they apply. The important market cleaving relations in the
dairy industry include the following: (1) Those which equae supply
and demand for individual dairy products and for (otal milk for the
country as n whole; (2} those needed to balance supply snd demand
for total milk and individual products by geographic arcas; snd (3)
those needed to link together the different levels of the marketing
chain as milk and milk products move from the farm through process-
ing, wholesale, and retail channels, to the consumer,

4. Legal and -institutional relations which impose certuin conditions
on technological and behavior relations. These are particularly im-
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portant for the dairy industry. For example, the price of Class I
milk in some markets is determined by a formula based cn factors
outside, but related to, the dairy industry rather than by the more
direct market clearing relations which might be employed.

In the development of the several economic models of the dairy
industry, we begin with market clearing rclations. These are as
simple rs any that are mearningful.

WHAT ARE ECONOMIC MODELS?

The operation of the economic system for the country as a whole is
most complex, involving many independent (but in effect mutually
related) decisions by individuals who head the multitude of producing
and marketing firms and bouscholds. Taking account of his institu-
tional environment, each decision-malker is guided by certain cconomnie
signals or stimuli. The outcome of the decision is considered satis-
factory if profits are inercared or maximized in the case ol an operntor
of a firm, or if he has attained the highest level on a preference scale
for a given cash cutlay when he is the head of a household.

The research worker who undertakes the study of the operation
of a particular segment of the economy must basc his analysis on data
(cconomic constants and variables) that give rise to, and result [rom,
the decision-making processes. Since most econcmic problems are
complex, some simplification is required to reduce the problem to
manageable terms.  Rescarch models are constructed to bring about
this simplification and, at the same time, to present in an orderly
fashion the network of the significant “stimuli” and ‘“‘responses”
that have relevance to the cconomic problem being studied. In
essence, constructing an ceconomic madel means the specification of
a set of economic relationships, including a description of the nature
of each and the relevant variables that enter into them. Naturally,
the model nwust be consistent with the assumptions that the investi-
gator develops [rom considerations of economic theory and knowledge
of existing institutions.

The characteristic nature of a specific model and the particuiar
function it serves depend largely on the purpose or use for which the
model is intended.  Some models are designed primarily to aid in the
identification of influential variables, with no thought of attempting
to measure these influences. These models may be presented in
relatively simple graphical form; they are considered primarily as
starting points for the development of statistical analyses. They
assume that true functional economic relationships exist in the seg-
ment being studied, which would be capable of preeise measurement
if the daba were avatlable.

Models also may be presented as a system of cquations that are
designed to measure cconomic relationships quantitatively. They
must take into account the nature and availability of data, statistical
technigues, and manpower, in addition to considerations drawn {from
cconomic theory. Models designed to provide statistically consistent
estimates of certain coefficients, such as clasticities of demand with
respect to price and income, arc examples. The logical specification
of the relations, the relevant variables in each relation, and the
deseription of the economic processes which generated the data used in
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these models come essentially from the field of economics, Methods of
handling errors of measurement in the basic relationships and data,
and ways of allowing for unexplained variation of omitted variables,
are problems of statistics. Choice of the dependent and independent
variables in the single-equation analysis, and of the variables (endoge-
nous) whose valuecs are simultaneously-determined by the economic
structure described by the model and the varisbles (exogenous)
whose values are determined outside the structure, is partly within
the framework of logic and economics, and partly a matter of statisti-
cal considerations. The same is true for the decision to use a single-
equation analysis or a system of simultaneous equations. Decisions
as to whether the relationship essentially is linear, logarithmic, or
qulsslome other form also are based on considerations from all these
iclds.

Models also may be classed according to whether they are designed
to be used (1) to predict future cconomie hehavior or (2) as “norms”
or “benchmarks” for evaluating current economic behavior. Exam-
ples of the first group are single cquations used to estimate or forecast
prices of different agricultural commodities from changes in selected
Tactors, such as supply and consumer incomes. Examples of the
second are models based on conditions of “pure” competition. They
are nob presumed to hold precisely in actual life but rather :ndicate
what _{night be expected if conditions of pure competition were to
prevail,

The different functions and purposes for which economic models
are constructed suggest that if the model is to be useful, the assump-
tions underlying it must be explicitly stated. Further, the assump-
tions must permit realistic answers, for that is the true test of the
value of the model. Jf the model is based on incorrect assumptions,
results derived from it are equally unreliable.

THE COMPLEX FLOW OF DAIRY PRODUCTS

Milk is utilized in many ways, This adds to the complexity of
studies of the economic influences that affect prices and consumption.
Difficultics arise not from the number of products but rather from
their diverse nature, and becsuse the price structure for each is
associated with that of all other dairy products,

If milk is considered as a product in three parts—water, fat solids,
and solids-not-fat—rather than as a single product, the impact of
the diverse nature of the different dairy produets on the dairy price
structure can be better understood. On the average, milk when
produced consists of 87 percent water, 4 percent fot solids, and 9
percent solids-not-fat. It is relatively homogencous, though differing
In bacteris count and, to some extent, in content of butterfat and other
food nutrients. On the other hand, milk may be consumed as fluid
milk or used te produce several processed dairy products, each
differing in physical characteristics. Dairy products can be divided
into three gencral groups—(1) those consisting almost entirely of fat,
mainly butter; (2) those consisting almost entirely of milk soi’ds-nob-
fat, such as nonfat dry milk; and (3) those in which milk fat and solids-
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not-fat appear in combination, as in evaporated and dricd whole
milk, fluid milk, cream, ice cream, and whole milk cheese.

Figure 3 and table 13 show the relative importance of fat solids
aod solids-not-fat in the flow of milk into its different cutlets. Figure 3
shows the utilization of milk in terms of product weight. This form
tales account of the relative densities of the different dairy products.
The narrowness of the bars for some major end producls, such as
butter and cheese, indicates cssentially the removal of water during
processing. Differences in densibies tend to determine where the
milk is produced and the milic products manufactured, since it costs
more per umt of value to transport bullder products. Figure 3
shows that a substantial part of the totel miltk produced never lcaves
the farm. In 19535, 3.3 billion pounds of whole milk were fed directly
to calves and 12.3 billion pounds of skim mitk and buttermilk were
fad directly to livestock, including poultry. TFigure 3 also shows that
substantial quantities of skimmed milk, bubtermillk, and cheese whey
as byproduets from manufacturing plants are used in the manufacture
of animal feed or fed to livestock directly or wasted. The low value
of the unprocessed skimmed milk and battermilk in relation to its
weight explains in part why much of it remains in the producing area.

Table 13 shows the 1952 percentage ufilization of total milk in
selected dairy products based on several different criteria—milk
equivalent (fat-solids basis), product weight, fat solids, solids-not-faf,
and total millc solids. The year 1952 was used rather than s more
recent period, because the sizable surplus accumulated by the Gov-
ernment under the support program in 1953-56 was channeled
primarily into butter, checse, and nonfat dry milk solids. Because
the data—except those for milk equivalent—refer to final use, they
differ to some extent from those normally published. For example,
butter and condensed milk are used in the manuiacture of ice cream.
In this table, such uses are reflected in the total for ice cream; fgures
that apply to direct consurnption of butter and condensed milk are
reduced accordingly. Mlany tables on utilization are based on the
quantities of the various products manufactured directly from milk.
That cxplains why products used as raw materials for other dairy
products receive a larger welght than they should in terms of final
consxﬁmption, while the products made from ther receive a smaller
weight,

b?ormn]ly we might expect the percentage utilization figure to remain
the same for fluid whole milk regardless of the method of computation.
However, milk is commonly standardized fo a fixed butterfat content,
which is usually lower than the fat test of the millk received. This is
done by adding a small portion of skim milk to the milk as received.
This process reduces the fat content, but at the same time increases
the relative proportion of solids-not-fat. The figures in the several
columns for products other than {luid whele millk vary greatly,
beecause the relative proportions of fat and nonfat milk solids and of
water in them differ greatly from the average for milk as produced.

Although the milk equivalent figures are on & [at-solids basis, they
may, for several reasons, differ from the fat-solids figures. KFirst, as
ittustrated nbove for ice cream, the fat-solids fgure refers to final con-
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Tanue 13.—Ultilization of milk in spectfied ways: Actual weight and percentage of total, 1952
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Processed milk; , ,
Tyaporated. __.. N ——— 6, 087 2,840 224 523 747 5.3 2.9 5.0 51 5.0
Condenséd . .. oo oaaanoons 765 145 12 31 43 .7 .2 .3 -3 .3
Dried wholeam oo oconniannas 774 102 27 72 99 7 .1 .6 .7 7
Nonfab dry waec. siccmsnmnonamcnn- 703 7 673 680 |__.__l_- .7 .1 6. 5 4.6

Others__.__ e mmmi LR e s 2, 239 1, 300 124 428 552 1.9 1.4 2.8 41 3.7
All food- uses:

Bxcluding fluid and but-
[ S R 29, 045 9, 664 1,131 2, 421 3, 552 25.2 10. 0 25. 2 23. 4 23. 9
Including {luid and but-
(A3 SN 111,723 | 67, 918 4, 342 7,535 | 11, 877 97. 1 70.3 96. 7 72. 8 80.0
Nonfood uses:

Fed to ealves mec e i ciaomamun 3,348 3, 348 131 301 432 2.9 3.5 2.9 2.9 2.9

Skim milk for animal féed ..l cdaannaaas 25 lacmmn 23 23 {omeenloo (G R T, .2 2

Processed animal feed. . oooce i o]emnmnnai 208 4 190 194 focmooion .3 .1 1.8 1.3

Ted direet to livestock or wasted joeemaan 25, 000 15 2, 300 2,315 |acriacan 25.9 3 22. 2 15. 6

Other manufacturing MSeS. e coufocsncans N RO 71 T - [ TR EON .1 (©)]

All nonfood uses.. .. uccvcanas- 3,348 | 28, 678 150 2, 821 2,971 2.9 290.7 3.3 27.2 20.0
Al USES s me i e e 1115, 071 | 96, 596 4,492 | 10, 356 | 14, 848 100. 0 100. 0 100. 0 100. 0 100.0

! From: Milk: Farm Production; Disposition and Income (152) except data for fluid whole milk, skim items, and cream, which are
estimntes.  These dala refer to first use of milk.

2 Data on product weight.and milk solids refer to final use. See text. - Product weight of specified manufactured dairy products
from Production of Manufactured Dairy Products (163), adjusted for final use where necessary. Al other items are estimates.

3 Less than 0.05 percent.

i Milk sherbert; ice milk, frozen custard, and miscellaneous miner frozen products.

s Ixeludes milk equivalent of butter and condensed milk used in ice cream.

6 Includes dry erenm; malted milk, dry part skim milk, dry ice ¢ream mix, cottage cheese, minor dairy items, and any inaccuracies
of independently determined production and use items.
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STATISTICAL FLOW CHART FOR MILK AND DAIRY PRODUCTS, 1955
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sumption, while the mili equivalent figure refers to the net milk used
in the first product produced. Second, as in the case for fluid milk,
the faet-solids and the product weight figures are consistent with the
final product, wheress the milk equivalent figure is based on the actual
amount of butterfat present in the product converted to milk equivs-
lent by & factor corresponding to the butterfat content of all milk
received in that outlet or group of outlets.

One way in which these data can be used is to show the relative
importance of the various end products as an outlet for each of the
solid components of milk. For example, the total demand for fat
solids equels the demand for each end produet weighted by the propor-
tion of fab solids that the product contains. Actually, people buy
the numerous different dairy products for the specific want-satisfying
qualities provided. Purchases of these products result in a demand for
the bwo main components of mitk. The relative contribution of sach
to the total can be measured directly from the percentages shown in
the column for milk fat solids in the second section. This indicates
that almost 50 percent of the demand for milk fat comes from the
fluid milk and cream sector and only 24 percent {rom butter as such.
For solids-not-fat, on the other hand, about 50 percent of the total
demand comes from the fluid sector, 23 percent from all other food
uses, and 27 percent from nonfood outlets. In recent years, the
whalesals vahie of fat solids per pound in butter has been about 4
times as high as that for solids-not-fat per pound in nonfat dry milk,
Tn some 8uid produets, at retail prices, solids-not-fat is worth nearly
as much as fat.

Tables 14 to 16 show the supply snd distribution of total milk (fat-
solids basis), total fat solids, and total solids-not-fat from 1924 to date.
Tables 60 Lo 66 in the appendix show the supply and distribution of
the major dairy products in terms of product weight.

Theso tables illustrate two aspects of the supply and demand analy-
sis. In the first place, they give some perspective to changes over
time for the data in figure 3 and table 13. For example, table 15
shows that spproximately 97 percent of the total milk fat produced
has been continually utilized for human consumption.  On the other
hand, in the mid-1920’s only 50 percent of the total solids-not-fat
produced was utilized for human consumption; bub in recent years this
has been around 80 percent (table 16).

The second aspect of the supply and demand analysis that tables
60 to 66 illustrate is their stress on the relative importance of changes
in stocks and of imports and exports for each of the products and for
total millc. These are of negligible importance for perishable items
like fluid mill and cream, but are of considerable importance for items
like butter, cheese, and dried milks thet can be stored fairly easily and
have a high value per unit of product weight.

Figuae 3—This chart shows the flow of milk from farm %o end product. The
relative magnibude of the different fiows reflect the relative densities of the
different dairy products. Dairy products with high value in retation to density
may be s;hippc(fJ long distances, while those with Jow value in relation fo produst
weight tend to be consumed as close to the farm ns possible. This explains
in part why a substantial amount of skim milk is fed to animals on the farms
whete it is produced.




Tapie 14.—Total milk (fat-solids basis): Supply and distribution, 1924~56 *
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1 Milk equivalent of milk and cream and manufactured dairy products, including butter, computed on basis of fat content.

* Production on farms plus allowance for milk produced by cows not on farms. ’

s Includes quantities from the United States used by the military abroad.

+Tncludes milk equivalent of butter used in making margarine, which ranged from 40-60 million pounds during 192430,

5 Approximation to the per capita consumption levels for total milk from 1909-23 are as follows:

1909_. .. 759 pounds 1912-... 752 pounds 1915_... 739 pounds 1918._._ 716 pounds 1921..._ 757 pounds
1910_... 748 pounds = 1913____ 743 pounds 1916.... 737 pounds 1919.___ 724 pounds 1922__._ 772 pounds
1911.-._ 739 pounds 1914-_.. 736 pounds 1917____ 718 pounds 1920___. 726 pounds 1923.__. 777 pounds
8 Cold-storage holdings of cream included beginning January 1, 1931; condensed milk (bulk) beginning January 1, 1949.

7 Less than 50 million pounds.

8 Preliminary.
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TaABLE 15.—Milk fat: Supply and distribution, 1924-56 *
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! Quantities produced (col. 1) and fed to calves (cui. 7) determined by spplying annual fat test to reported quantities of milk, Quantities in remaining columns except civilian
disappearance were determined by applying percentages of milk fat in each procuct to amount of product, Civilian disappearance computéd from data on production, stocks,
trade, military purchases, quantities fed to calves, and uses in other outlets. :

2 Includes quantities used by military in civilian feeding programs abroad.

3 Cold-storage holdings of cream included beginning Jan. 1, 1031; condensed milk (bulk) beginning Jan. 1, 1949, 4 Less than 500,000 pounds. § Preliminary.




PaBLE 16.—Milk solids-not-fat: Supply and distribution, 192456

Supply Distribution
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1 Productlon determined by applylng percentage of solids-not-fat in whole milk to quantity of milk produced. ‘Total consumptlon by civilians determined from percentage
of solids-not-fat in individual dairy products consumed per capita and number of Fcople. Quantities in remaining columns except ‘' fed to animals or wasted'” werg determined
by applying percentages of solids-not-at in each product to amount of product. ‘The quantity *'fed to animals or wasted" is the difference between total supply and total distri-
bution among consumption, exports, and ending stocks.

1 Includes quantities used by military In civilian feeding programs abroad.

1 Nonfat dry milk solids included beginning January 1, 1930; cold-storage holdings of cream beglnning January 1,.1931, and condensed milk (bulk) beginning January 1, 1049,

¢ Preliminary.
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WHERE ARE SUPPLIES AND DEMANDS EQUATED?

Because of the complexity of the dairy economy, supply and demand
are equated ab many intermediate points. Thus there are many mar-
ket clearing relations. A study of the data in table 13 suggests that
markeat clearing relations are needed for individual dairy products as
well as for total milk. Also, aggregate supply and demand relations
for the United States as a whole could be broken down into those for
smaller geographic units. Theoretically, this subdivision could con-
tinue until only a single buyer and seller were left, since aggregate
supply and demand relations represent the summation of those for all
buyers and sellers.  Geographic analyses, if made at all, generally
are based on a fairly high degree of aggregation because of cost and
the avatlability of datsa.

Market clearing relations for the different levels of the marketing
chain can be broken down into three distinet sectors, These are the
producing or {arm level, the wholesale level, and the consumer or
retail level.  Each may be looked upon as a key [ocal point.

At the retail level, the final consumer with given income, tastes, and
preferences apportions his expendifures, including net savings, among
various commodities and services by comparing their relative prices.
The aggregate behaviar of these individuals compriscs the total
demand by consumers for all milk and for individual dairy products
as compared with total goods and services.

Demand at the whalesale level may represent mainly a derivation
of that at retail. The wholesale level can he thought of as the point
at which changing demand and supply conditions for individunl
dairy products become most clearly evident. Prices for the several
products as determined here affect the utilization of available milk at
manufacturing plants beeause prices cannot change materially with-
out more milk being diverted to the higher-priced product. On the
other hand, if the final consumer demand for one product increases
relative to the demand for others, this will be reflectod in the whole-
sale market through increased demands of refoilers, and prices of that
product relative to those for other dairy products will tend to rise
sufliciently to result in the necessary inerease in production. The
price of butter on the Chicago Produce Exehange is an example of a
quctation at this level.

In the final analysis, for a frec market, demand and supply for total
milke is equated at the farm or {. o. b. plant level. Prices received by
farmers at the point of first sale as published by the Agrieultural
Marketing Service arc appropriate for use at this level. Such prices
might apply to all mifk sold st wholesale or butterfat in farm-separated
cream, or more specifically to prices reccived by farmers for milk or
butterfat delivered to creameries or milk sold to cheose factorics,
condenseries, or country and city receiving plants for fuid milk uses.

Figure 4 ilustrates these relationships. The upper section of the
chart indicates that all demand is derived utimately from eonsumers,
so that the demand at both the wholesale and e farm level is o
“derived” demand in the economic sense., Supplies of the processed
milk items 2t wholesale and retail levels include marketing services
as well as the farm produced millk. The middle section illustrates
that prices at all three levels are interrelated, the differences reflecting




ECONOMIC RELATIONS WITHIN THE DAIRY INDUSTRY
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Traure 4.—Market clearing relations or the equating of supply and demand oecurs at three levels of marketing—retail, wholesale, and
farm. The supply and demand for total milk is equated af the farm or . 0. b. plant level. . The demand and supply for individual
products is equated-chiefly at the wholesale level.
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chiefly intervening costs. The lower scetion shows the relationships
between the quantities of milk and products involved. Only milic or
cream sold by farmers enters commercial channels; that retained on
farms is an alternative choice made by farmers; it has little cconomic
cffect except as it reduces the supply available for sale. At the farm
level, one ymportant division relates to milk sold as (1) marlket milk
for use chiefly as a source for fluid milk and cream and (2} milic for
use in manufacturing plants.  Another division that could be used is
milk sold as whole milk versus cream separated on the farm. Or g
combination of these two could have beon shown in the diagram.
Fluid milk and cream largely move dircetly from processing plants
into retail or consumer channels, thus bypassing the wholesale level,
Most manufactured products move through wholesale and jobbing
channels,

Decisions regarding how milk is to be channeled are important
because once milk has been converted into o particular dairy preduct,
in most instances it cannob be reconstitnted into its original form.
At the producer level, farmers choose to sell their milk either as whole
milk or farm-separated cream. In selling their milk, farmers also nmey
choose among creamerics, cheese factories, condenseries, or fluid
markets. When a manufacturing plant has facilities to preduce
several dairy products, decisions regarding conversions to particulsr
products also are made at the plant. Decisions that affect imports
and in- and out-of-stornge movements are determined chiefly at the
wholesale level. Tee cream usunaily is manufactured at the city plant
(wholesale Ievel) or in small vetail outlets,

These three levels of the marketing chain are closely related, and
decisions made nt any one have almost immediate effects on both the
others.  From an accounting standpoint, the total quantity flow in
terms of milk equivalents should be the same at each, Likewise,
prices at each lovel are velated, They tend to differ only by the
average cost of performing processing and marketing services, or by
factors reflecting difforences in amounts of fat and non-fai-solids or
non-milk ingredients in the various products. Conceptually, if a
variable could be included to menasure shifts in processing and market-
ing costs, it should be immaterial at whatever level the supply and
demand analysis was conducted. In most cases, the analysis need
be done at one level only; the resnlis then can be translated to apply
at any other lavel.

AGGREGATE DEMAND AND PRICE ANALYSES
FOR TOTAL MILK

The discussion of the economic structure of the dairy industry in
this section involves a relatively simple form. In any industry,
cquilibrium exists only when the many individual supplies and
demands arc equated st all points. Because of its complexity, the
dairy industry has & whole multitude of such points. The many equi-
Ebriwm positions, which resulb from the aggregate behavior of buyers
and sellers in their particular sec tors, rellect the nature of the industry
itself. A complete study of the price, supply, and demand structure
logically would involve a study of each sector separately, and of the
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aggregation of the results, to permit cvaluation of the total structure.
Date are not available to carry out such studies in detail and, in
genera), studies involving subaggregates are more complex than are
those for total milk. In this bulletin, the cconomic structure is first
studied by considering the largest possible aggregate, then by breaking
this into smaller parts. Statistical analyses are included wherever
possible.

A SIMPLIFIED DEMAND RELATION

The economic structure of the dairy industry in its simplest forn
includes only a single supply and demand velation for total millk for tne
country as a whole. The market clearing relation in this instance
explains the ageregate behayior of all those who supply or demand
milk or dairy products. As the aggregate demand is delermined at
retail, the analysis is applied at that Tovel of the marketing chain.
However, similar relations could be worled out for other levels.

Let us reexamine figure 1 {page 8) to sec whether any clues are
given as to the type of relationships needed to explain the price,
supply, and demand structure for all milk &t retail. The striking
feature is that few two-way relations result when aggregate supply
and demand are consicdered. The diagram also suggests lags in the
adjustment of production to price. Thus, in any given perlod of a
year or less, production of milk can be assumed to aflect the price
received by farmers, but pricc may not affect current production to
a significant degree, This results because many decisions regarding
production adjustments are made well in advance of the production
period. The timg needed for adjustment varies, depending on i6s na-
ture. For example, the quantity of milk produced may be alcered by
changing the rate of feeding, and thereby milk production per cow, or
by changing the number of cows milked. The time necded for the
former is short compared to that needed to increase the milking hecd.
Becruse of the importance of the law of diminishing returns in dairy-
ing, changes in production achieved by varying the rate of feeding are
relatively expensive. Hence, major changes in aggregate production
usually result from changing the number of cows milked or, in a
longer-run situation, by inereasing production per cow by improved
breeding and other basic practices. In contrast to the production of
crops, where production plans are made chiefly before planting season
each year, production plans in dairying to seme extent are subject to
continual cE ange.

The quantity of milk and dairy products going into domestic human
consumption in any period depends not only on the quantity produced
but also on the quantity fed to animals, the net change in dairy prod-
uets in storage, and net foreign trade. If the changes in these outlets
are small in relation o total production, changes in the amount of
milk used for consumption are highly associated with changes in pro-
duction. This is shown to have been true for the period between
World Wars I and IT (see page 61). Under these circumstances, pro-
duction and consumption statistics can be used interchangeably in
supply and demsnd analyses for tobal dairy products at retail.

ince aggregate milk production within a given year is affected only
slightly by current price, the supply equation for total milk for any
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period becomes cssentially fixed, as does the ageregate supply of dairy
products at the consumer level. In a graphic presentation of supply
and demand curves where quantity is plotted on the horizontal axis,
the supply curve for the dairy industry for total milk becomes essen-
tially a vertical line (see fig. 5, p. 70). Under these circumstances, the
economic structure for aggregate milk at retail can be quantified by
making use of a single demand curve, with price as the dependent
variable. The relationship might be stated in words as follows: Prico
1s a function of consumption (or production}, consumer ingome, and
consumer habits that change gradually over time. Such a demand
equation can be represented by the line DD on part A of figure 5, p. 70.
This formulation is belicved to be useful chiefiv for vears before
World War II. In these years, substitute commoditios arc assumed to
have affected the price of total millk only slightly,

STATISTICAL ANALYSES OF DEMAND AT RETAIL

Using the general approach discussed above, several statistical
analyses were run to estimate the coefficicnts of the demand equation,
The analyses were based on data for the period 1924—41, because con-
ditions during and after World War IT did not meet those implied by
this simple cconomic framework. ‘The economic variables are the same
in each analysis but they are expressed in varions ways. These varia-
tions include (1) current or constant dollars, (2) actual or first differ-
ences of arithmelic values and (3) first differences of logarithms. A
brief deseription of each variable is given below,

Yariables

Prices.—Price is used as the dependent variable in these analyses
because the olher variables are assumed to be determined chiefly by
economic factors in a previous period, or by conditions outside the
dairy economy. The Burcau of Labor Statistics index of relail prices
of dairy products on & calendar year basis is used. Use of o composite
price is permissible, on the assumption that all dairy prices under
equilibrium conditions are closely related and differ only by a constant
or proportionate amount, The extent to which prices of dairy products
actually are related at retail is discussed lator.

Consumption.—Estimates by the Aevicultural Marketing Service of
per capita disappearance of total milk, in pounds of milk equivalent
per year, are used for the consumption variable, Consumption in any
year is assumed as given and is vsed as an independent variable in this
analysis. The following steps are invelved in arriving at this con-
clusion: (1) As discussed previously, production is affectod mostly by
economic conditions in the previous year, and only slightly by current
prices; (2) retail prices adjush so thab in any given marketing year
{April through March) consumption is approximately cqual to pro-
duction; (3) estimates of per capita disappearance derived from data
on a colendar year basis do not differ sigmficantly from those derived
from data on a marketing year basis. For these reasons, yearly fluc-
buations in the quantity consumed are mainly the result of varistions
in preduction, with appropriate changes in current prices to induce
consumers o use the quantity produced,
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Variations in eonsumption are highly associated with variations in

- production if the following conditions hold in any marketing year:

1 —Variation in carryover stocks from one marketing year to
another is small in relation to total milk production. For the period
192441, year-to-year varintions in stocks of manuflactured dairy
products (excluding stocks of fluid cream) on April 1 averaged 0.4 per-
cont of total milk production. Only in 1930, 1039 and 1940 wern
these variations greater than 0.5 percent.

2 —The net impert-export balance for dairy products changes little
[rom year-to-vear, or the change is small in relation to total milk
production. For the period 1924-41, year-to-year varinlion 1n the
neb import-export balance for deiry products (in terms of milk equiv-
alont) averaged 0.2 percent of total milk production. Only in one
instance did (hie percentage equal 0.5 percent or more. In addition,
some of the forcign-type cheeses imported probably competed only
slightly with domestic cheeses, owing to their relatively high price;
this was particularly true before World War 1T,

3.——Year-to-year changes in the quantity of milk fed to animals
in relation (o total milk production are small. For the interwar
period, the average change was less than 0.1 percent of total milk
production.

In cach of the above computations, the direclion of change was
disrecarded in obtaining Lhe average.

The above data suggest that, for the period betweon World Wars L
and IT, produstion and consumption data ean be used interchangeably
in statisticnl analvses designed to measure the price and demand
structure for all nulk,

Other variables.—Per capita disposable income in dollars per year
is used as one variable causing shifts in demand over time. Income
is nssumed to aficet the dairy economy, but not lo be materiaily
affccted by it. Time is included as & variable in analyses not based
on first differences to allow for gradugl long-range changes 1o con-
sumer habits. The constant value in first dillerence analysecs roflects
similar effcets il it differs significantly from zeco.

Coefficients Obtained

The upper scction of table 17 shows the cocfficients derived by the
method of least squares [vom analyses in which the cconomie variables
were expressed as arithmetic values. Data in the lower section of
the table show the percentage offcet on product prices of a 1-percent
change in the disappearance ol total milk, or of disposeble personal
income, and of a change of a year in time. They were derived as
follows: (1)} For anzlyses I to IV, these percentage reintivns were

. computed, using the average values of the economic variables end

ihe coefficients of the cquations shown in the upper seetion of the
table; and (2) for analysis V, they represcub rogression cocfficients
obtained from an analysis based on first differcnces of logarithms,
Tn these snalyses, all of the regression coclficients except one differed
significantly from zero when tested at the 5-porcent level,

Tn all of the analyses except one, the coefficient expressing the rela-
tion Letween price and consumplion in pereentage terms, which can
be thought of &s the reciprocal of the coefficient of demand elasticity
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Tanuve 17.—Al dairy products: Factors that affect changes in indez e
numbers of retail prices, based on dalg Jor 1924411

Analysis 2
Item
1 II II1 v v
Coefficient of multiple determi-
natiou__ oo L ___________ 0. 95 0.91 §. 89 0. 84 0. 93
Standard error of estimate._____ 2,70 2 8¢ 2,02 190 (%)
Constant term or interceptvalue_| 142, 77 | —1. 15 178. 69 —. 28 4 ..
LEffeet on price of a unit change
in—
Disappearance of total milk,
Qounds per capitn: ¢
Neteffect .. ____________ -1 —. 14 —. 14 — 15§ _______
Standard errov_.__________ . 06 .08 e - 3N
Coeflicient of partial deser .
mination_______________ 23 . 36 44 53 45
Dispesable personal income,
dollars per capita: ¢
Neteffect .. ___________ .12 .12 .07 08 L.
Standard ervor____________ .01 .01 .01 N ) B
Coellieient of partial deter
mination__ . ___________ 95 .88 az 75 g2
Time, 1924=1:
Neteffesb._____ .. ________ —128 | _._... =33 | __
Standard error.___._______ I3 | N1 U R
Coeflicient of partial deter-
mination_ ____._________ 88 oo SO S

Net effect on price of & 1-percens
change in—7
Disappenrance of total milk, [ Percent | Percent | Percent | Percent | Percent

pereapita ‘o _____________ =8l L7 | =L 11} —1,22| v—1. 28
Disposable persona! income,
pereapibo *L__________.___ .62 . 58 .36 . 38 %, 60
Time .. _________._ -1 17 19-1.05 —. 33 *—. 28 —. 93
Elasticities—¢
With respect to price based
on—
Average values of cconomie .
varigbles, 1924-41_____ . E—1.23 —. 85 —. 90 —. 82 -, 80
1953 velues of economic
variables_ .. __________ b—2.76 1 —1.01 | —1.15| —1.05 —. 80
With respect to income based
on—

Average values of economic

variables, 1924—4)_._____|._______ _______ .32 .31 .48
1953 wvalues of economic
variables.. . __________ 1 ___.___{._______ . 60 . 58 . 48

! 1935-39=100. Index of prices from the Bureau of Labor Statisties,

* Type of data used: I—petua! data in current dollars; IT—year-to-year
changes of nctual data in current dollars; I1T—actual date in constant dollars;
IV-—vyear-to-year changes of actusl data in constant dollars; V—year-to-year
changes in logarithms of data in current doliars. Series based oo constant dollars
obtained by dividing prices and consumer income by the Bureau of Labor Statis-
ties index of consumer prices, 1935-39 =100,

* The standard error of estimate is 2.26 percent of the expected value for the
index of retail prices,

¢ Apporent consumption by civilians, Agricultura} Marketing Service,
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with respeet to price, was between —1.1 and —1.3. The exception
15 for the analysis bascd on actual data in current dollars, for which
this coeflicient was —0.8.  In gencral, aualyses based cither on con-
stant dollars or on first differences are expeeled to give more veliable
estimates of the degree of elasticity than are those based on current
dotiars.  Ience these analyses suggest that the price elasticity lor
the aggregnte demand {or milk at retail was around —0.8 to —0.9
for the years included in the anglvses. I the coeflicients {or elas-
ticity are based on current 1953) values of the ceonomic variables,
they are more than doubled for apalyses L and 11 based on data in
current dollars, but are only about a fourth higher for analyses 111
and IV, which nre based on dato in constant dollars.  Analvses based
on logarithing or first differences of Jogarithms assume that the elas-
Fieily coeflicient remains the same for all values of the cceonomic
variables. 1t iz fikely that the elaslicities indicated by analyses T
and 11 for current years ave too high.

In the amalyses bagzed on data in currenl dollars, a8 -percent change
in per eapita disposable income was ‘ucumpanwtl by about a 0.6
percent change o the same direetion in the price of dairy products.
Gn the other hand, when data in constant dollars were used, prices
changed about G4 pereent with every i-pereent change in consuner
meome. b higher coellieient 1 expeeted when aelual data are used,
sinee this velleels the effects both of changes in real invome and of
vhanges in the general price level.

Inesme elasticilies were computed {rom algebrateallyv-transformed
equaltions which place quantity i the dependent position. Based on
anadvses for data in constant dollars, a 1-pereent inerease in real in-
come was accompanied by a (13 pereent nerease in consumption of
total milk for the years included in the analysis.  Cocllicients were
abmost doubled when the elasticitios were based on current (19531
values of the cconomice varinbles,

T the analyses based on data i current dollars, prices of dairy
products tended to deerpase about 1 percent per vear in the period
between World Waes T and 11, after allowing for the effects of the
other variables,  But when data are expressed in constant dollars
prices of dairy products deercased only about 0.3 percent per vear
during the same period. The two values differ beesuse, o the one
hand, the former refllects effeets on price both of long-run changes in
the eeneral price level and of Tong-run shilts in the demand for total
milk that oceurved from 1924 1o 1041; ad, on the ether hand, the

Table 17 Fooluoles—Conlinued

5 DiifTers siguificaniiy from zero when tested at the 18-pereent probabilily level
but nob ab the H-percent level,

S Department of Comimnerce and Agricullural Marketing Bervieo,

¥ Derived as follows: In analyse<Tto IV, based on average values of the ceonomie
varinbles for the years included in tie analyaes and the cootlivients shown in the
upper part of Lhe table; in analysis V, coellicients obtained from Lho analysis.

& Btandard errors in logarithms nre 0.37 for disappenarance of toral milk and
(1,05 for income.

? In analyses IT and IV, based on average vadues of the judex of retail prices
for the years included in the analyses and the constant or intercept values shown
in the upper part of the table.  In analysis V, based on the constant or inlercept
value obtained from the analysis,

1 Commputed ab the given values of the economie variable from algebraienliy
transformed equations which place guantily in the dependent position.

427487537 — B




64 TECHXNICAL BULLETIN 1188, 1. 8, DEPT., OF AGRICULTURE

latter allows only for the gradual changes in consumer habits over
time. Il no change in the Jovel af prices had gccurred during this
periocl, the coeflicients for time on a percentage basis would have
heen noml_\ identical.

The annlyses suggest that variafions in per capita disposable in-
come explan o “‘l(‘tli(‘l praportien of the lofal variation in prices
than v variations in per capita disuppenrance. During the 1)01"10(1
FE2A—1], the coefBeionts of pmtml determination ranged from 0.75 to
(1.95 for income us compared to 0.23 1o 1.53 for (h-,npp(\:ll.mu- of millk.
These coclficients indieate the percentage of variation in prices ex-
piained by the respective Independent variables after allowing for
the eflects of the other variables in the noalysis.

Attention should be ealled to the fact that wnportant shiflts in the
demand Tunetion for a given conunodity can result from changes in
the supply and demand position of substitute produets.  Before
World War 11, influenees of this sort apparently were not important
for total milk.  Flowever, in recent years, the substitution of mur-
varine for butter has resulted in a shift in the demand function for
butter and for total milk,  Statistieal analyses relating fo this are
discussed Jater,

ANALYSES OF DEMAND FOR MILK AT THE FARM LEVEL

Analternative method of determining e demand and price strue-
ture Tor total milk is to estimate covllicienis {or the market clearing
rolation at the larnn level.  Based on a logarithmic first difference
analysis for 102041, this velation is;

No' = - 0.00285 =212 X+ 0.90 X,
I (.08

wliere No ix the price reevived by Tarmers for all mitk at wholesale,
X, Is the per capita disappearance of total milk, and Xy is per capita
disposable personal icome.  Numbers in parentheses beneath the
regression coeflicients are their vespective standard errors.

The coefficients of partinl and multiple determination for this
analysis are practically the same as for the comparnble analysis at
the retall level isee analysis V) table 17).0 This indicates o close
relationslip hetween retail and farm prices. Based on a logarithmic
first dillerence anulysis for the same period, 97 percent of the varia-
tion in prices received by farmers wis associaled with fluetuntions in
retail prices”  On the average, a 1-pereent change in the index of

s The following statistival coeflicicats peetain ta this analysis;

NZya- 005 rhy - 11

spr (02 rE, 0901

¢ Relationships hedtween retail and Tarm prices are discussed on poge 187, The

following equaiion and statistienl coeflicient= were obtained in this analysis when
all variables are expressetl as first differences of logarithoos:

X, n.onT = 1,62 X

11,08
TR [IR3N] I'al .97

The constiuf value in che regressian eqantion does not dilfer significantly from
LerO.
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retail prices of all dairy products was associated with a change of
1.6 percent in the price received by farmers for all milk at whelesale.

As expected, prices vary relalively more at the farm level than
at the retail; conversely, the clasticity of demand with respeet to
price is less clastic al the farm level than at the retail level. The
two elasticity coefficients are —0.5 and —0.8, respectively. When
the estimating equation is transformed algebraically to place quantity
in the dependent posilion, a l-percent increase in income is followed
by a 0.5 pereent inerease in total milk consumption, the same as at
the retail level for the analysis based on first differences of logarithms.

PROBABLE POSTWAR RELATIONSHIPS FOR
AGGREGATE DEMAND

The cquation for aggregate demand is in a form that can be used
directly to estimate prices.  Uf the demand and price structure now is
essentially the same as for the years used in the analysis, the equation
can be used to estimate prices v the period following World War 11
Table 18 presenls information needed to test the uscfulbess of the
pre-World War 11 relationships for estimaling postwar prices (farm
and retail}.  Poor forecasting ability suggests a cliange in the under-
Iving economic structure.

The first row of iable I8 shows, for each of the regression analyses.
an “orror wlerance’” cgual to Lwo standard errors of estumate from the
analyvses based on dala for the period between Werld Wars I and II
Tf the demand-supply structure represented by these regression
cquations and the probability distribution of residual errors still
apply, about 1 predicted price in 20 might be expeeted to deviate
from thai based on the regression equation by more than 2 standard
errors of forecnst, provided the values of the independent vaviables
for the new ohservation fall within the range established by the values
for the vears included in the analysis. As the standard crror of
estimate always is smaller than (he stavndard error of forecast, the
error tolerance shown is somewhal too small.  Sinee the coefficient
of multiple determination is practically identical for the farm and
retail regressions, the higher error tolerance obtained for the regression
applying at the farm level reflects the higher degree of price flexibility
at this level.

For the prewar regression equations, differences between the actual
and estimated change in price in the postwar vears exceeded the
spplicable crvor tolerance oftener than 1 time in 20, Thus these
equations appear to be inadequate as a forecasting mechanism.  Their
inadequacy probably stems from the following reasons:

1.—Thev do not allow for changes in export demand. Coni-
morcial exports and shipments to United States Territories tmilk
equivalent. fat-solids basts) never until 1946 exceeded a billion pounds
annually—usually they -were substantislly less. They inereased
lo 3.7 billion pounds in 1947, receded rapidly thereafter. and were
again less than a billion pounds per year for 1952-33.

2.—The pre-World War IT regressions do not take into account the
influence of the fats and oils economy on the eonsumption of butter,
and thereby on the prices of all dairy produets. Per capita con-
sumption of hutier dropped from 11,1 ponnds in 1947 to 8.9 pounds in
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TaBLE 18.—Milk and dairy products: “Error tolerance” and differences
between actual year-to-year price changes and estimales from regression
egquations based on date for 1825-41, percenlage of expected price,
1947-56

Anulysis based on
prices ai—

Ltem :

t Retail, all | Farm, all
dairy milk,

" products ' { wholesale 2

Pereent Fereent
Error tolerance for single observation 3 : 4.6 7.
Difference between actual and estimated change in price: |

@

i8

-2,
1 —5

— L
—-7.

i~ 14,
— 0.

3.
=18,
— .

a9

[R=Rren Bt R o 0 S LV e
Lo Rl - M-Se L R s P

! Coeficients in the regression equations are shown in table 17.

? See page G-+ for regression equation.

1 Twice the stundard error of estimate.  If the real economie reintionships and
the fnctors making for residual errors or disturbances are the sameas in 182441,
about I actual price change in 20 would be expected to deviate from the estimated
price by more than 2 standard errors of forceast, provided the values of the
independent variables for the new observation fall wilhin the range established
by the values for the wears included in the analysis. The crror of tolerance us
computed is slightly to considerably smaller than this, and devistions of larger
sigze would be expected somoewhat more frequently.

¢ Differcnce greater than the error tolerance shown in the first row.

1953, while per capita consumption of margarine increased from 4.9
pounds in 1947 to 8.0 pounds in 1953.

3.—Because price supporis were in effect during years following
World War IT, it is possible that the supply of milk cannot be con-
sidered as given for these years. As discussed on page 59, current
prices during the years included in the analysis were assumed to
have only & negligible cffect on current production.,  However, when
support prices are announced by the Governmen$ for a year or more
in advance, it is likely that they do aflect farmers’ shorl-term decisions
regarding rates of feeding and culling.  Such cffects can result either
from supports on prices of milk and dairy products, on feeds, or on
animal products thal compete for resources used in milk production,
such as hogs or beef catile. In the yesrs before World War 11, Gov-
ernment price supporls probably had less direct eflect on dairy
production.

—Temporary factors, such as the outbresk and aftermath of the

Eorean conflict, affected prices in ways not allowed for by the regres-
ston equations.
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To study the economic strucbure for the post World War IT period
in o statistical way, several logarithmice first difference analyses were
run based on dale for 1947-53. Because of the few vears used,
results of these analyses are only suggestive of the current economic
structure. Table 19 presents the results of 3 differeat approaches at
both the farm and retail level, The first shows price as dependent
on disappearances of total milk and disposable income and is of the
same tvpe as the pre-YWorld War II regressions,  The second replaces
the income variable with the price of margarine to allow for the
possible effeet of the substitution of fats and oils for wilk fat, primarly
butter. ‘This analysis assumes that the price of margarine is un-
affocted by the price of dairy produets.  The third analvsis includes
both the effcets of income and of the substitule commodity,

The vesulls (table 19) show that the percentage of varialion in price
of dairy products associnted with the price of margarine is grealer al
the retail level than al the farm Ievel,  This is logical, as the initial
and most divect impact of margarine is on the retail price of butter.
The pereentage of varizlion in prices explained by changes in income
is considerably lower Tor the post World War II equations than lor
those based on prewar data.  Bul in Lwo analvses for the farm level,
the income elaslicity cocflicient is of approximately the same magni-
tude as that obinined from annlyses based on data for the prewar
period.  On the other hand, the perceniage of varialion in price
explained by ehanges in the supply variable is practically identical
for comparable analvses based on postwar or prewar data, The
inclusion of the price of marganne as a variable in the annlysis in-
erensed Lhe pereentage of variation mn price explained by ehanges mn
supply.  In all instances, Lhe regression coeffictent relating price and
eonsumption for the postwar equalions was substantially higher than
coimparable coofficients oblained from analyses hased on prewar data,
resulting in smaller eocfficients of elasticity.  The lower estimales of
prrce elaslicity for all milk for the postwar period may in part be
explained by the greater proportion of milk channeled into fluid
outlets. .As shown Inder, this item has a lower price elasticity than
most other dairy produels.

STRUCTURAL RELATIONSHIPS WITH MULTIPLE
OUTLETS

A study of the price, supply, and demand structure for individual
dairy products eannot be handied in the same simplified manner as
that for the aggregate demand for all millk. Production (snd con-
sumption) of any ene product depends on that of other dairy products,
because in a relatively short period of time all must be produced
from a fixed supply of ‘milk.  That is to say, the supply of milk going
inlo any one outlet depends (1) not only on the demand for milk in
that outlet but (2) also on the simultancous interaction of the supplies
andd demand in cach of the other outlels. Ne determinale supply
function exisls for a single dairy product, and the quantity of milic
voing into cach outlel becomes known only afler equilibrium kins heen
reached in the industry. At equilibrium, the sum of the domands
for milk in each outlet is assumed fo cqual the Lotal supply of milk,
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'FaBLE 19.—Milk and all dasry products: Factors that affect year-to-year
changes in retail and farm prices, based on data for 1947-53 1

Based on priees at—
ltem Ratail, all dairy prod- ! Farm, ail milk whole-
uets for analysis—* % i sale, for analysis—3 4
I IT I I iT Il
1
Coeflicient of muitiple deter- [
mination..____.__._________ 0. 72| 0.88 {1 88 0.79] .74 0. 8¢
Standard error of estimate_ ___ L G2 .0 02 .03 .04 .04
Constant term or intercept
velue.o .. . - 05 —. 004 002 — 05 —. 09 — (4
Effect on price of a l-percent
change in—
Disappearanee of total milk i
per capita, percent:t i
Neteffech . oo ______ $=203—-210 —2.20 £ -2 04{—3 01° —3. 00
Standard error... _..... .05 .57 79 155 142l TL77
Coefficient of partial de-
terminabion. ____________ 448 LTT LT ¢, 47 CBGp 549
Disposable personal iucomne
per capita, percent: ?
Neteffeebo . _____.._____ LI Y R e 04 L P T T e, 27
Btandard erroro.o - --... LTOl t 63 04 .. ' 40
Coefficient of partial de- i
termination. oo __. . LAV = ¥ D B O 12} LI ¥ 6,23
Retail price of margarvine,
percent:? |
Net effeet_____ .. ___|.___._. T - I 1< B I L b L ( 1
Standard error________. S IO .07 L08 L____ SN .21
Coeflicient of partial de i
termination. .. .____[ ______ .83 .58 |.__._._ & 2% .04
Elasticities, based on aversge
values of economnic varl-
ables, with respect to--— ¢ :
L S —. 500 —. 48 [ — 45 |¢ —. 34 — 25ls — 33
Toeome oooooooon e 628 .. LR [ 052 . [ ¢, 42

¢ Allanalyses based on frst differences of logarithms.

? Al dairy products relate to index numbers, 1935-39==100. Bureau of Labaor
Statisties.

* All analyses include disappesrance of total milk as a variable. Anal ysis I also
ineludes disposable income; analysis IT, price of margavine; and analysis I1I, dis-
posable income and price of margarine.

1 Price received by farmers for all milk sold at wholesale to plants and dealers.
Apricutturn! Marketing Service.

¢ Apparent consumption by civllians.  Agricultural Marketing Service.

& D?es not differ significantly from zero when tested at the 10-percent proba-
hility level. '

* United States Department of Coramerce and Agricultural Murketing Servies.

¢ Differs significantly from zero when tested at the 10-percent probability levei
bt not at the 5-pereent level.

¢ Coefficients obtained when the ftted price-estimating equation is transformed
algebraically to put quantity in the dependent position.
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less net exports and net increases in stocks. Therefore, statistical
analyses for the severnl products must take into account the simul-
taneous determination of the supply and demand for each.

A description of the cconomic relationships that show the inter-
action of &l the individual supply and demand relstionships can be
simplified by considering the interaction for two dairy products. The
economic principles involved in these relationships can he extended
readily to include three or more products. The discussion Is built
around the graphic presentations in figures 5 and 6.

EQUILIBRIUM UNDER GIVEN SUPPLY AND DEMAND
CONDITIONS

The assumptions discussed on page 59 regarding the aggregate supply
and demand for all milk will be continued. This aggrogate demand
can be represented by line DD in section A of figure 5. Likewise, the
aggregate supply of mifk cun be represented by the vertical line, B,
Equiltbrium is veached when the price (line PP) is at a level which
permits the given fixed supply of total milk (line 83) to clear Lhe
market within the specified time period under given conditions of
ageregate demand (line DD}, Prices arve at the point wheve line DD
intersects line S8,

The aggregats demand for milk at the retail level can be thought
of as the sum of the individual demands for (1) Auid milk and cream
and (2) all milk in manufsctured dairy products, In section A of
fighre 5, the line FF represents the demand for Auid milk and eream,
and the line MM, the demand for milk used in manufretured damry
products. Given the demand for milk in these fwo ou tlets, the
question to be answered is, how will the total supply of milk (line S}
he apportioned? In the mid-1920%s, about 40 percent of the total
milk was channeled into fluid milk and cream. In recent years this
has increased to about 50 percent.

The answer to this question, under equilibrium. conditions, can be
rend divectly [rom section A of figure 5. Pricos in the two oullets
must be equivalent. If the price In one is higher than in others, all
of the milk eventuslly would be ehanneled into this use. Therefore,
a single price, P, is used for all outlets in explaining the interaction
of their individual supplies and demands. Retail prices of the prod-
acts are derived from this price, after sllowing for differences in
processing and marketing costs and putritional composition {see page
83). The quantity of milk used for fluid purposes, OX, plus the
quantity used for manufactured products, OY, must cqual the fixed
total supply, O3. If the total supply is to clear the macket, prices must
be ab & point equivalent to (hat at which the line representing rhe
aggregate demand, DD, intersects the line representing the aggregate
supply, SS. All of these conditions are met by the price line PP,
hence, this is the price under equilibrinm conditions.

These principles can be clarified further by considering another
price, P’." With this price, the quantity OW is used for fluid purposes
and the quantity O%, for manufacturing. But OW plus OZ is greater
than the total supply, 0S. Competitive bidding by dealers for milk
under these conditions would drive the price upward until it reached
the equilibrium level, P,
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HYPOTHETICAL SHORT-RUN SHIFTS
IN SUPPLY AND DEMAND
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Figure 5.—This chart illustrates (1) the equilibrium price,
of milk channeled into fluid, T,
of milk supply, S (Section A), and (2)
each outlet of short-run shifts in supply (Section I3

P, and quantities
outlets for a given level
the effects on prices and guantities in
and demand (Section C).

and manufacturing, Al,
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The conditions specified always hold because DD represents the
sum of the separate demands, FI' and ML,

EFFECTS OF SHORT-RUN CHANGES IN SUPPLY AND
DEMAND

The effects on the demand and price strueture of short-run shilts in
the aggregate supply of, or demand for milk are next considered.

Supply

Suppose that favorable weather conditions result in a sudden
inerease in the production of milk. This can be shown by letting the
aggregate supply of milk increase from the quantity OS to the quantity
08’ (see section B of fig. 5). In this situntion, the supply tunction
shifts from the line 88 to the line 878/,

The same considerations that prevailed in establishing the old
equilibrium position must prevail now in establishing the new one.
Assuming no change in the demand structure, the new equilibrium
price must be lower than the lormer one, so that the sum ol the
auantities of millc going nto cuch outlet equals the new total supply.
Specifically, the new quantity, OR, of milk going into {luid uses, and
the new quantity, OV, going inlo manulactured uses must add o the
new total supply, O8’.

The diagram in scction B of figure 5 is drawn so that a greater
portion of the ingrease in production is channeled into manufactured
uses, that is, the quantity UV is greater than the quantity RT. This
happens in real life when consumers alter their purchases of manu-
factured dairy produets more than their purchases ol fluid millk and
cream, with equivalent changes in prices of the two products. In
general, short-tun or year-to-year variations in production with no
changes in demand structure are apportioned among the diflerent
outlets according to the comparative price clasticities of demand of
the several rommodities.  Price clasiicity represents the percentage
change in consumption normally associnted with a 1-percent change in
price. If the price elasticities are the same for all outlets, any increase
in production is reflected equally in all of them. On the other hand, il
the response Lo price is grealer in any one autlet, variations in total
supply result in a larger incrense in that outlet than in the others.

Traditionally, butter has been considered as the buffer for sudden
shifts in the supply position due to weather and other unexpected
cireumstances. Undoubtedly this has reflected, in part, the general
availability of equipment for making butter, as opposed io that for
making cheese and other manufactured dairy products, the ense with
which butler can be stored, and its overall importanee as an outlet
for millk. T¥rom an economic slandpoint this role suggests a lugher
price claslicity of demand for bulter than for other major products
such as fluid milk and eream. Elasticities [or individual produets
derived [rom statistical data are discussed in 4 later seetion.

Demand

Section C of figure 5 illustrates the effect of short-run changes in
demand for dairy producis on the quantitics of millc channeled into
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each outlet, and the resuliing equilibrium priee for the dairy industry.
Shifts in demand occur when people wish to buy either more or less
products at a given price. Some of the factors respensible for short-
run shifts in demand are changes in money incomes or in prices,
supplics, and demands far substitute commodities.

Suppose that the tax laws are amended in such a way as Lo resull
in a substantial decrease in the amonnt of faxes withhold frem the
pay cenvelopes of wage earners. Suppose [urther that the resulling
sudden inerease in disposuble income brings about an increased demand
for daniry products. TLlis situation can be llustraied graphbically by
shifting (1) the demand for fluid milk and cream from the line FT (o
the line F'I; (2) the demand for manufactured dairy products from
the line MM to the line M'M’; and (3) the agpregaie demand for totul
milk from the line DD to the hine D', The latter equals the sum of
the shilts in the other lines. With the ageregate supply of milk fixed
at the line 88, prices must rise. At the new equilibrium price, P/P’,
the guantities OJ and OL of fluid milk and crewm and manufactured
dairy products, respectively, clear the market. In this case, the
inerease in the quantity of fluid milk and eream, JK, is oflset by a
decrease in the quantity of milk going into manulaclured dairy
prodlucts, LN.  Although the two demand functions are drawn to
show an increase in each of the same amount. consumption of fluid
milk and eream increases, while consumption of manulaetieed
dairy products deercases.

This example illustrates an important principle.  When short-run
shifts in the total demand for milk occur, il cither the income elastic-
ities or the price elasticities are difierent in any two outlets, a shifi
m the quantity of milk going into each oullet tales place. If the
inceme elasticities are different, hul the price elasticitics ave the same,
and total supply is fixed, the quantity of milk going into the outlet
with the higﬁer income elasticity increases, while the quantity chan-
neled inte the outlet with the lower income elasticity decreases with
every increase in demand,  If ihe income elasticities are the samme in
hoth outlets and the total supply is fixed but the price elasticities are
not the same, the guantity of milk in the outlel with the lower price
elasiicity increases, and that outlet with (he higher price elasticity
decreases, with every inerease in demand.  Obviouslv, it is possible
Jor unique combinalions of price and income elasticities (o have such
offsetting effects that no shift in milk utilization {akes place.

The same prineiples hold when the shift in demand oceurs in only
ouc outlet. For example, in recent yvears the competition of margarine
has shifted the demand eurve for butter o the left.  This shift in the
demand for butter affected the quantities of milk going into other out-
lets in the same way as would an equivalent decrease in consumer in-
come. It shoule be vhvious that these rules can be extended to apply
te any number of outlats.

LONGER-RUN SHIFTS IN SUPPLY AND DEMAND

In an analytical sense, shori-run and long-run eflects operate in
much the sapie way.  Perlinps the most striking difference is the ran-
domness ol the former and the frequent persistence of the latter.  Two
examples are illustrative, Year-to-year variations in the quantily of
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milk produced resulling from variations in weather are essentially
random. On the other hand, trends in consumption arising from
population growth or changes in tastes are gradual bul persislent.

Figure ¢ iHltustrates the combined eoffects on equilibrium prices and
quantities of milk channeled into each ouilet of simuliancous shifts
it (1) the supply of total mitk and (2) the demands for fluid milk and
eream and mifk used in manufactured dairy products. It is drawn to
show, primarily, eficels of longer-tun persistent shifts in supplies and
domands. 1t also attempts o incorporaie empirical evidenee into
what up to now have been hypothetical illustrations.  This is done
by using prices sud quantities for lwo periods —1935 -39 and 1950-32 -~
o vepresent equilibrivm prices and quantities. Tt romains theoretical
in part, however, beeause it imposes on these equilibrium prices and
guantilies some arbitrariy-drawn supply and demand curves of as-
sumed shapes.

in ficure 6 the fines D) and 1.5y are assumed o represent aggre-
gate demand curves for mitk during the 1935 39 and 1950 52 periods,
respectively.  Liliewise, e lines 30y wd 525, represent supply curves
for tolal milk doring these periods.  Thoese carves are drawn so that
they inferseet at the prices that prevailed in (hese periods, namely
Prand Py, The index of retail prices of all daiey products expressed
in constant 1935 39 dollars inereased from 100w 1935 39 to 111 in
1050-52.  Per capity disappearance of total milk declined {from 791
pounds (Py) in the pre-World War 11 period, to 709 pounds (P in
1950--52, n dechine of 10 percent.  The diagram suggests that the
per capita demand for total milk declined hetween the 2 periods.

During the same period, disappearance of fluid milk and eream per
eapila, in terms of milk equivalent, inereased from 330 pounds 1o 351
pounds.  Retail prices, in constant dollars, inereased about 2 pereent,
This is less than might have been expected, based on the theory dis-
cussed above, since prives of all dairy produets mereased about 11
percent.  The smaller inerease for prices ol fluid milk and eream
probably reflects a relative reduction In marketing costs growing owt
of increased seles through stoves and a shift to every-other-day delivery
on routes.  The curves on Gie chart ave based on a price elasticity
of demand of -0.3, sl the prices are consistent \\'itL those Tor all
dairy products.  The curves suggest that the demand for fluid milk
angd ereant ereased,  Soch w resell wonld be expeeted, given o rise
i real income.  Available data indicate that yeal income inerceased
by over 30 pereent between these two poriods.

Disappearance of mitk in manufactured dairy producis (lat-solids
basis) doclined from 461 pounds per person in 1935-39 to 358 pounds
in 1950 32, This was associaded with a deeline In consumption of
all milk and an expansion i consumption of flukd products. The
chart sngeests o decline in demand for mannlactured dairy products.
Farther analysis of the data indieates that this reflects # deeline in
the demand for butter; diseppenrance of manufactured products other
than butter inereased i aboul the same way as did disappenrance of
fluid wilk aud cream.

Allof these comparisons are on a per capita basis.  Had they been
on 4 total basis, ageregate demand for all milk would appear to bein-
ereasing, o larger expansion in the demand for flaid prodocts would
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be suggested, while the decline in manufactured produects would be
reduced to g smaller proportional amount.

This analysis is consistent with the Lheorctical considerations set
forth in the preceding section.

STATISTICAL ANALYSES OF DEMAND FOR
INDIVIDUAL DAIRY PRODUCTS

This seclion suggesis ways (o eslimale consumers’ response
prices and incomes that are consistent with the economic theory
developed 1 the previous seclion.  Speeifically, we altempl to
clothe our qualitative economic relationships with quantitative datln.
Both the single- and multiple-equation approaches are used Lo estimate
the coellictents i the economice relations that explain {he price and
demand structure for datry produets.  Unless otherwise speeified,
the analvses are based on dala for the period between World Wars
I and 11, The coefficients obtained in the simuliancous- or maltiple-
equation approach are compared with those oblained by the single-
cquation appronch, and the resulis of these (wo approsches in lum
are compared with results of oller studies, Preluminery estimales
are given, and these are based on a post World War II model that
takes into account the cffects of substitule products-—oespeciaily fats
and otls—on Lthe dairy cconomy.,

STRUCTURAL DEMAND RELATIONS
Model |

Statistical demand relations for the several dairy producis must be
consistent withe the theory ountlined in the previous seetion.  For this
reason, the discussion of these relations is nssocintod with figures 5 and
G. Their development continues the assumptions sfated in the
previous sections which deall with ceonomie theory and thie agerogate
demand {or total milk.

This theory suggests thut the guantities of milk channeled nto
each outlel are determined sinultancously.  Suppose, as before, that
the demand for total milk, Q. is comprised of the demand for fluid
milk and cream, Qq, and the demand for milk used in manufactured
dairy producls, Q. Suppose alse that the consumptlion of dairy
products is dependent on two Tactors—-that of a single price, P, and
disposable personal lneonwe, Y. The structural yelations which (ake

—— S

Fravre G.~-This chart shows (e probable H]Ilf[ﬁ thal cceurred between 1933-34
and 1950-52 in the supply for total milk, 5, and the domsnds for otal miik,
135, for fluid milk and eream, Fy, and for milk in manufacturing outlets, 3,
The supply-demand curves for the two periods are hypothetieal, Imt are
drawn through the priees and quantities which prevatled during the 1935-3¢
period, Py, and the 1950-52 period, P;. Comparison of these two periods
sugpests that the decline in the demand for milk in manulacturing outlets
more than offset the increase in the demand for milk in fluid outlets, thus
resulting in a deerease in the overall demand for milk.




76 TECHNICAL BULLETIN 1168, U. 8. DEPT. OF AGRICULTURE

into account the simultancous intersctions among these demands are
shown by equations (1) through (4) in the following tabulation:

MODEL I
Pemand for total mitk

P=A+BQ.4-C Y+, (1
Demand for fluid milk and cream
Qi=a,+FbP+e,Y4u, {2}
Demand for manufactured dairy products
Qu=0a+boP 40,0 Y +u,, {(3)
Tdentity
Qi=Q+Qu (4)

In these relations the jointly determined or endogenous varinbles are
P, Qrand ({,,,, while the given or predetermined variables are Q, and Y.
‘The symbols U, u, and u,, represent random disturbances.

Equation (1) is the aggregate demand for total milic at retail.
This demand relation, as well as those for the individual produels,
could have been built at the farm level. The formulation in equation
(1) corresponds to the ine DD in figure 5. Because the supply of
total milk for any given year is assumed to be fixed, no equation is
needed Lo explain changes in this variable. The effect on price, P,
of variations in the level of mill: supplies, Q,, is slhown by the coefficient
B, in the rggregate demand relation, assuming no change in income,
Shifts in demand may result from variations in income or from other
less important factors such as the supply and demand of substitute
products. The effect of income in the demand relation for total
milic is shown by the coeflicient C,.  For example, if no change in the
supply of milk occurs, a unit change in disposable personal income, Y,
is reflected in the price, P, by a change equal to C,. The cffect of
income on the quantily of lotal milk consumed is the sum of the
effects of income on the quantitics consumod of the individual dairy
products. The inclusion of U, (in equalion 1) represents random
disturbances affecting the retail price for dairy products. In the
analyses that apply to the years prior to World War I, affeels of
substitutes are included in 7.

Bqguations (2) and (3) are demand relations for (uid milk and
cream and manufsctured dairy products, respectively. These two
relations are represented in graphic form by the lines FF and MM in
figure 5. Kach relation uscs the same composite price. The reasons
for this are discussed on pp. 60, 69. Variations in the quantities, (},
and Qu, consumed that arc associaled inversely with variations in
price, P, are shown by the coefficients b, and by, assuining no change
in income.  As in equation {1), per capita disposable income is used
as a demand shifler. Varistions in the quanlities of the individual
products, Q. and Qn, consumed are related directly with veriations
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in disposable personal income, Y, by the coefficients ¢ and tn, while
holding supphe of total milk constant. These shifts correspond to
the sinfts from line IF to line T'F' for the demand for fluid milk
and creanm and from line MM to line MM for the demand for
manufactured products i section € of figure 5.

The quantity in each outlet becomes known only after aguilibrinm
has been reached in the dabry industey. At equilibrivm, the quantity
of milk channeled into fuid milk and eream, Qq snd the quantity
chapneled into manufactured products, Q. equal the supply of total
millk, Q.. This condition is shown by the identity expressed in
cquation (4).  Lmplicit from this identity is that

18- b+ by o b3 by =1 {7)

that i3, the sum of the individual demand coefficients wilh respeet to
price equals the demand coefficient for total milk -the reciprocal of
cocfficient B, in equation (11, Siilarly the relation

(‘l BL_‘_' Crt ”;)

shows the relationship for demand voellicients with respeet Lo income
where the tneome coefficient for totl milk is Cf/B.. Relations (5}
and (63, if desired, can be used as a computational eheck on the
internal conststency of the demand cocflicients.

The interrelationships expressed in equations (1) through (4) may
be summed up as follows: Bqualion (1) determines the level of dairy
product prices necessary for the fixed supply of milk (o clear the
market in anv given period.  Equations (2) and t3) determine the
quantitios of milk that are chameled into each outlet at given prices
and ihcomes.  Bauation (47 shows that these quantities must equal
the total supply of milk available.

Model [l

"Phe use of a single feomposite) priee ai the yelail level in all the
structural demand relations results in biased coefficients wilh respeet
{0 prive becanse of differesees in the flexibility of prices of wndividual
dairy products relative to prices of all doiry produets. These (dif-
foronces cn be observed in table 48, p. 198, The reader will remember
thet it is the price at the farm level that must be identical m all
outlets, and that at vetail, cguiralent prices must be equal {see p. 69).
In model 1, the demand coetiicient for fluid millc and cream, by has
2 downward bins and the domand coefficient for manulactured dairs
products, by, has an upward hias, For this reason, we need a formu-
lation, say madel [1, which has a price variable in each demand
equstion thal corresponds to the price of the individual produet.
If P, is Lhe price of fluid milk and cream and Py, the price of mapu-
factured dairy products, the demand relations (2) and {3) may be
modilied as shown in the following tabulation:

Retail demand equaiions
Qeode oo oY vy RITY]

Qm - (lnl - (‘IIIPHI . {'m\' “t Vi ‘.33,,
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Model II has 5 wvariables that are simultaneocusly determined
(P, Pr, P, Q¢ and Qg) but only 3 indeperndent relations—equations
(1), (2a) or (30), and (4). Because the price for any individual dairy
product is related to the price for ali dairy produects, the twe additional
equations shewn in the following tabulation may be obtained.

Retail price relationships
Pr=gt+krP+LTr (7)
Pm:gm"idkmp"%".[‘rm (S)

In relations (7) and (8) the coeflicients k, and ky ave the price flex-
ibilities lor fluid milk and cream and manufactured dairy products,
respectively, relative te the composite price for all dairy produects.
Thus the complete formulation for model II includes cquation {1},
(20) or (3a), (1), {7), and (8).

Il equation (7) is subslituted for the variable P, in cquation {2a)
and cquation (8) is substlituled for P, in equation (3a), the following
cquations ave obtained:

Qi=(di+egl-+eldP4e Y+ (v L) (2¢c)
Qm= ((lm‘;"("mf—rm) +‘?-mkm1) + (‘m“f + (vm + l:'m1(11|1|) (3C)

Beeanse equations (20) and (3¢) are structurally equivalent to
equations {2) and (3}, it follows that be=ed:; and bo=e k., and
velation (3) beeomes:

' Bi=od;+enkn {5n)

ITowever, the relationship between the income cocfficients (relation
63 s unaflected by this substitution.

Model HI

IT cquation (13 is substituted for ithe variable P in equations {7)
nmul (81, the price cqualtions take the form:

Retuil prive-cxlimaling equations
l}['-_—'-'.'_\.l";'laf(ét":"(‘[""%" \'[ (Tﬂ.)
Pip== —'\m ™ BmQt"}“ Oml"';._ \-uu (S")

where A== (g, A, Bi=kB, and so fortli in terms of the cocfhicients
in equatlions (1), (7) and (8).

The fwo demand equations (2a) and (3a), the twe price equations
(fa} and (8a), and the identily (4) include all the relations which
take into necount the simultaneous interactions among the supply
of tolal milk and the demand lor fluid milk and cream and for milic
in manufactured dairy products. This formulation is referred to as
model TIT. The relationships between Lhe individual and the ng-
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gregnte demand cocfficients with respect to price and income implicit
ir model TII are shown by relations (5a8) and (6).

Model IV

So far the formulations have been designed to measure price and
demand relationships ati the retail level. As shown on page 56,
decisions to purchase the final dairy product are mede at the con-
sumer or retail level, while decisions that affect the channeling of
milk into the several outlets are made at the farm and plant level.
Thus & simplificd formulation, say model IV, that talkes into account
the simultancous inleractions of demand and price at and between
these two marketing levels can be shown by equations (1a), {2a), (3s),
(1), (7h), and (8h).

Equation (1a) is the farm demand for milk such that

Farm demand for milk
IJWZ-\w_i" Is\\'(zl.'*-(l“’-&r ":' ('w (13}

where the only new variable is D, the price received by farmers for
milk delivered o the plant or the price at point of first sale.  Equation
(1) is the farm equivalent of equation (1).

The retail demand equations (2a) and (3a) {or fluid milk and cream
and manufactured dairy products, respectively, and the identity (4)
have been diseussed.

Equations (7h} and (8b) velale the consumer sector with the farm
seetor int a simplified way as shown in the following tabulation:

Retatl-farm price relationships
PizGl‘;‘_I((l)w—;" {—G (? b)
Pm= G m :KmIPw + .{'e (Sb)

In these relations, G, K, G and Kq refleet marketing costs and the
marketing strueture which are discussed beginning on page 180.  Farm
and retail prices, of course, are determined simultancously. 'The
relntionship between individual demand coefficients at retail and the
garegale demand cocfficients at the farm level with respect to price
is shown by equation (5b} and with respect to income, by equation

(8h).
1/Bo=c K 4ok, (3h)

C\A‘-’,Bw:c!_f"('m (6}3)

Model IV is identical to model IT with respect to number of simul-
tancously determined and predetermined variables, as well as the
type of equations formulaled, with equation (ia) equivalent to (1)
and equations (7b) and (8b) sinilar to {7} and (8). As in model 11,
if equation (1a) is substituted for the varmble Picin equations 7)) and
(8h), the priee cquations (7a) and (8a) ean be derived. Thus model
TII also follews from model TV, as it did from model 11

Y O Ly S}
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Complex Dairy Models

These simplified models (I through IV) readily can be extended to
nclude more than two oullets formilk. Model I, for n dairy products,
contains (n+-1) endogenous variables, # quentities, and 7 price
variable,  The complete model needs (n+1) relations; these might
nclude [ price-determining cyuation, (n—1) demand equations for
individual dairy products, and an identity. Model 1T, for » duiry
products, consists of (Fn-+ 1) endogenous variables, n quantilies, and
(n+1) prices. A complete model needs (Zn==1) relalions; these
might be comprised of 1 price cquulion establishing thie level of all
prices, n price equations relating individual prices o the composite
price, (n—1) demand equaltions, and an identity. For model IT1, in
which there are 2n endogenous variables, 2 prices and n quantities,
the complete model needs 2n cquations.  These might consist of n
price equations, (n—1) demand equations, and an identity. Model
IV is similar to model IT exeept that it has ma prices, where n refers
ta the number of products and m the number of marketing levels for
which prires are determined.

STATISTICAL ESTIMATES OF STRUCTURAL COEFFICIENTS
Method of Analysis

When warking with time series on prices, quaniities, and income.
the method used to estimate the coefficients in the several relations
for models T through 1V diseissed in the previous section depends on
assumplions that are made regarding the (vpe of functional relations
which generated the observed data.

Model 1. -The level of prices for dairy produets in any given period
can be delermined diveetly from the demand relation Tor tolal milk
fequation 1) because the only unknown variable is price.  For csson-
tinlly the srme reason, the estimates for the coefficients in equation (1)
can be obtrined by the use of the least squaves regression technique.
Butl unbiased estimates of the cocllicients in the demand relations for
mdividnal dairy products (equations 2 and 3) cannot be determined
by the least squares technique beeause the quantity of milk channeled
into fluid milk and eream is affected by the quantity of milk channeled
nto manufactured dairy products, and vice versa. To obtain esti-
mates of demand coefficients that are statistically consistent, (he
paramelers in tie streetural demand equations (Y and (3) must be
estimaled by a statistical method that allows for this simultaneity.
Each of these relattons in model | is just identificd ! Tlenee, (he
reduced-form method or & maodified limited informntion method of

1* A counting rule tells us the * if the nuher of yarinbles in the system (ondoge-
nous plus all predetermined variables, countrd sepurately) minus the number of
variables in w particular equation #s equed (o the number of endogenous variahles
in the syatem less oone, we have n just idemtified eyuation.  This rele applies only
when a stngle varinble is mulliplied by each regression coeflicient.  Several rules
ol thuml like this aee available to determine the degroe of identification: more
exact rules depend on the rank of certain matrices.  For an slementary discossion
of the mathemulienl meaning of identification, see Foole 148, pp. 985-9871.



http:i(kntiApd.JO

THE DEMAND AND PRICE STRUCTURE FOR DAIRY prODUCTS 8

ftting simultancous equations ean be used to estimate the coeflicients. !

Model [T—TEstimation of equation (1) has been discussed. Tqua-
tions (2a) and (3a), like equations (2) and (3), are just ieatified and
thus were fitted by the reduced-form method. The price equafions
(7) and (8) arc over-identified.” Tlence, the iimited information
method was used to oblain unbiased estimates of the coeflicients and
their standard errors in these equaiions.  These estimates differ from
those Lthat would have beon obtuined i equations (7) and ) heen
fitled by the Ieast squares method, as is frequently done when the rela-
tionships botween prices al the same or different marketing levels are
analyzed.  (See, for example, the discussion beginning on page 18613,

AModel TIT—Unbinsed estimales of the coellicients in the retail
price equations (78) and {(8a), the ouly coefficients whose estimation
has not been discussed, enn be oblained by the least squares methaod
beeause Lthe retail price is the only unknown varable,

Model IV .—The estimation procedure in this model parallels the
method used in model 11, The coefficients in the farm demand equa-
tion (1a) are estimated by the least squares method beeause the farm
price is the only unknown variable. The other equations not yel
discussed, Lhe relail-farme price equations (7h) and tshy, are over-
identified.  Thus, the limited informaiion method is used to obtlain
unbiased estimates of their coeflicients.

Results of Analyses

For the period between World Wars T and 1. estimates of coefli-
cients in the price and demand relations discussed in the previous
seetion were oblained for total milk, fluid milk and eream, hulter.
and mille used in manufactured dairy products exeinding butler.

Variables—Estimates of coefficients in the structurnl relations
were obtained from analyses based on calendar vear data for 1924 4.
The economie variables used in these analyvses wore expressed i
constant 1935-30 dollars cither as actual datn or as first diflerences

it Phe compuiationa) procedure used in fhe redoeed-fornt mel hodl e be =um-
marizet! in three steps: (1) Algebraically reeonbine and rearrange the varinlibo~
in the struetiral deinand equatioos in siteh @ manner that each of the jointly-
determined variables (7, (y and Q) is expressed separately as a funeiign of all
the predetormined variables (Q. and V) appearing in the structural rouations of
the system. (23 Fit fhese viuitions (known as reduced-form eauationsy by the
ordinary least sguares method. () Compuic algebraicatly the struetural de-
mand coefMeionts from Lhe cstimales obtained in (2] above.  Btep 3 is easentially
the reverse of step 1. Tor a samowhat more detailod discussion of the reduced-
form method see Woole (48, p. 986). Siandard errurs af the toetlivients were
ohlained by & imethod swggoested by Klein (74, pp. 2582501

Another approach for estinating corificients and their standard eerors in seis-
tions that are just ideniified is deseribed in o computational handhook by Fried-
man and Foole (53, pp. 28-69).  This method is similar to the linited information
moethad used for cquations thut are averidentified and has certain eosnputational
advanlages over tiv method of reduced-formes, Coeflicients obtained hy the 2
wethods are identical.  The reduced-form method was used in the analyses Brasendd
on data for the periad hetween World Wars T and 11 beenuse the analyses were
tun prior to the preparation of this haondbook,

¥ The gounting rule tells us Ahat §f the snber of varinbles in the system
{endogencus plus all predetermined varinbles, counted weparately) minas the
numbar of variables in o purtieular equation s greeter than the number of endogen-
ous varinbles in the syslem less one, we have an ovarideutified equation.  For
further comments on identifieation, see foolnote 10.
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of arithmetic values. The economic variebles assumed to be jointly
or simultaneously determined are as follows:

Qr=Appsrent annual per capita civilian consumption of fluid
milk and cream, pounds milk equivalent, fat-solids basis,
Agricultural Marketing Service.

Qu=Apperent annual per capita civilian consumption of butter,
pounds milk equivslent, fat-solids basis, Agricultural
Marketing Service.

Q.=Apparent annval per capite civilian consumption of manu-
factured dairy products evcluding butter, pounds milk
cquivalent, fat-solids basis, Agricultural Marketing Service.

P =Index numbers of retail prices of all daivy products divided
by BLS consumers’ price index, 1935-39=100, Bureau of
Labor Statistics.

P =Index numbers of retail prices of fluid milk and cream divided
by BLS consumers’ price index, 1935-39=100. Thesc
prices were computed by the Agricultural Marketing ®
Service to make them applicable to quantities corsumed
in farm househoids and by all nonfarm people.

Py=Index numbers of retail prices of butter divided by BLS
consumers’ price index, 1935-39=100. These prices
were computed by the Agricultural Marketing Service
to make them applicable to quantities consumed in farm
households and by all nonfarm people.

P.=Estimates of index numbers of prices of manufactured dairy
products excluding butter divided by BLS3 consumers’
price index, 1935-39=100. These estimates are based
on_the prices of butter, American cheese and evaporated
milk, weighted to make them applicable to the quantity
Q- The price of butter was used to represent price
movements applicable to that component of Q, which
had no dsta on priees.

Py=Index numbers of prices reccived by farmers for whole milk
delivered to plants and dealers divided by BLS index of
wholesale prices of 2il commodities, 1935-39=100, Agni-
cultural Marketing Service. Farm prices and wholesale
prices tend to lead retail prices during periods of inflation
and deflation. Thus, the consumers’ price index is used
to deflate retail prices, but the index of wholesale prices
of all commodities is assumed to be the best indicator of
changes in the farm price series resulting from changes
in the general price level.

The economic variables assumed to be given or predetermined
are as follows:

Q.=Apparent annual per capita civilian disappearance of total
milk, pounds milk equivalent, fat-solids basis, Agricultuial
Marlketing Service.

Y,=Annual per capita disposable personsl income divided by
BLS consumers’ price index, 1935-39¢=100, Bureau of
Agricultural Economics and Department of Commerce.

Y. =Y, lagged one year.,

T =Time, 1924=1. Linear trend aszumed.
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Data for the quantity variables may be obtained from table 7, p. 9;
and for price variables from table 67, p. 52. The analyses were run
prior to revision of the data.
Analysis I—Statistical methods uscd to cstimate the coeflicients
in analysis I were discussed in conneetion with model I.  From anal-
vses based on data in constant 1935-39 dollars for the period 192441,
the following coefficients were obtained:

Total milk at refatl

P =178.7—0. 139 Q,+0.072 Y,—0.328 T (9)
(.042)  (.009)  {.103)
R%.s =0.89 So.123=2. 02

Fluid milk end cream

Q,=2395.8—1.080 P +0.113 ¥,—1.053 T (10)
@ (.644) ( .037) ( .352)
Butter
,=631.9—3.201 P +0.131Y,—2.934 T (11)

(1.249) (.111)  (.068%)
Manufactured dairy products excluding butter

Q.=255. 1—2.897 P +0.273 Y, +1.632 T (12)
(1.067) (.008) ( .5384)

The figures in brackets ave standard errors of the structural coeffi-
cients.

1f adequate price series are available {or individual dairy products,
the statistician normally would fit demand velations that utilize
these series, as suggested by equations (2a) and (3a) in models II
through IV. The results in analysis I primarily are presented for
purposes of comparison, especially to illustrawe the extent to which

o estimates of demand coefficients with respect to price are biased when
2 composite price is used.

i no published price series are available as for the aggregate of
manufactured products, or if the price estimates for individual dairy
products are subject to considerable error, the following approach
probably will sield better estiwates of demand coefficients with respect
to price, income, and other factors than those given by models I to Iv:
(1) Fit the demand relations making use of a composite price &s ln
analysis T, (2) Adjust these estimates by a factor which represents
the relationship between the price flexibility of the individual dairs
product and tEe price fexibility of all dairy products. When this
spproach is used, crrors in the estimated price affect only the demand
coefficient with respect to price; wheress, if the estimated price is
used direct] - in ¢stimating the demand relations, the errors also affect
the demand coefficients with respect to income and other factors. The
coefficients, k; and kp, in relations (5a), (7) and (8) can be used to
adjust the price coefficients. BEstimates of k, and Ky can be obtained
by fitting equations such as (7} and (8) by the least squares method.
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However, if reliable price series are available, il is preferable to esti-
mate these factors by the limited information methed, which takes
into account the simultaneous lactors (hat determine these prices.
(Coefficients estimated in (his manner are shown in equations (16)
through (18) below.) As expected, use of the structural coofficients
in equations (16) through (18} raised the absolule value of the price
coefficient for fluid milk and cream (0 —1.2, compared with the co-
efficient of —1.1 given hy analysis I, and reduced (he absolute values
of the price ceefficients for butler and manufactured dairy products Lo
—1.6 and —2.4 respectively, compared with coeflicients of —3.2 and
—2.9 given by anelysis I The standard ervors of the adjusted co-
efficients are 0.8, 0.7, and L.1, respectively. These standard errors
are larger relative to the respective coeflicients than the standard
errors assoclated with the composite price, but this probably would
not neeessarily be true in all such analyvses.

Analysts L1 —Analyses 1L and [IT are based on relations similar
to those formulated in models IT through 1V, The economic variables
are similar in each analysis; they wre expressed as actual or arithmetic
values in analysis IT and as frst differences of arithmetic values in
analysis III.  Based on data for the period 1924~41, analvsis 11 gave
the following structural coefficients.  As for all anaiyses in this section,
numbers in parentheses are the standard errors of the respeclive
coefficients,

Retail demand equations

(3i==487.6— 2.683 P+ 0.182 Y.+ 1.245 T (13
(2.230)  ( .122)  (1.538)

Qy=473.0— 1316 Py+ 0.104 Y, — 4,134 T (14)
(.504)  ( .099) (1.077)

Q= 184.7— 1.807 P+ 0.240 Y.+ 0.081 T (15)

(.737) 0 (.002)  (1.217)

Retail price relationships

Pe= 05.23+ 0.892 P (18)
( .283)

Py —~97.0+ 2.006 P (17)
{ .295)

Pp=—18.14 1.201 P (18)
( .250)

Retail price-estimeting equations

(.037)  ( .008) { .090)
Ri2=0.98 8p.15=1.78

Py=3159— 0.339 Q.+ 0.155 Y, — 1.709 T (20)
_ {.099) ( .022) (.24,
Rémg:{]‘gl Sg.|g;;=‘.1:.7?
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P,=247.6— 0.223 Q.+ 0.097 Y,— 1.385 T
{ .078) (.017) {.191)
R .153=0.89 5p.,=—4.09

Retail-farm price relationehips ¥

P= 17.74 0.748 P,
( .202)

P,=—01.94 1.920 P.+ 0408 T
(.405)  ( .494)

P.= 157.1+ 0.431 Py— 0.946 T
(.220)  ( .270)

Farm demand for folal milk

P,=146.3— 0.262 Q,+ 0.345 Y,— 0.450 T
100y (.024)  (.267)
Rf im=0.74 8pun=1.24

Ordinarily, one would expect a closer relationship between prices
for the individual products and P in equations (16) to (18) and Py in
equations (22) to (24) than that suggested by the size of the standard
errors relative to their coefficients. The addition of a variable to
represent changes in marketing costs probably would have improved
the relationship. However, some of the reduction in association be-
tween prices, in part, may result because during the carly 1930°s
retail price change appeared to lag behind farm price when these prices
were falling. This would affect t%le cocflicients in the retail-farm price
equations and also those in the retail price equations if the price lags
were different for each product.

As noted on page 199, marketing margins deflated by the mdex of
wholesale prices for all commodities were reduced cach year, on the
average, by 0.4 cent per pound for butter and 0.1 cent per pound for
evaporated milk, Therefore, the variable time was included in the
retail-farm price equations for buster and other manufactured dairy
praducts.

1B Least squares estimates of the coafficient relating the retail price of all dairy
products with the retail price of the dairy product concerned are 0.551, 2,340 and
1.557 for equations (16}, (17} and (18), respectively. The corresponding standard
errors are 0.237, 0.250 and 0.233, respectively.

Least squares estimages for the coefficient relating the farm price with the retail
price of the dairy produet concernerd are 0.230, 1,289 and 0.909, respectively, for
eguations (22}, (23) and (24). The corresponding standard errors are 0,153,
0.202 and 0.148, respectively.

In each case, the coefficients shown in the tabulation and their standard errars
were obtained by the limited information method. In fitting the equations, the
variable for time was omitied from the M,, matrix for ail the cquation except
when fitbing equation (23) for butter. It has been shown that often when &
variable is only a crude approximation of the irue behavior, as the time variable
is for changing tastes and t{echnology in this instance, more consistent results are
obtained when that variable is omitted from the M,, matrix. For example, ses
Friedman and Foote (68, pp. 66, 70, 74). Whan time was omitted from M,
& negative sign was obtained for the coefficient on Py in equation (23).
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The same factors explain only 74 percent of the variation in the
farm price in equation (25) as compared with 89 percont of the varia-
tion in the index of rotail prices for all dairy procﬁwts in equation (9)
on page 83. The lower percentage figure in the analysis of farm de-
mand for tolal milk may be due, in part, to price level affects which
may not have been entirvely eliminated when farm prices were de-
flated by the index of wholesale prices of all commodities. Retail
prices that lag behind farm priecs as discussed above also may be a
conlributing factor,

Analysis IIT.—Based on first differences for the years 1925-41,
analysis ITT gave the following structural cocfficients.

Retail demand equotions

Q=—0.263+0.125 P,+0.001 Y, (26)
(1.132)  (.070)

Q= 0.570—1.676 P,+0.118 Y, (264)
(1.082)  (.066)

Qu=—5.686—2.007 P,+0.275 Y, (27)
(856)  (.066)

Q= 0.866—1.252 P,+0.197 Y, (28)

(.344) (.065)

Retail price relationships

P= 0.9544-0.629 P (29)
(.069)

Py=—1.0284-2.158 P (30)
(.168)

Po==—0.883-+1.534 P (31)
(.136)

Retail price-estimating equations

Pi=—0.757—0.000 Q,+0.050 Y, (32)
{.035) (.011)
1{§|g=0?] Spa2=1.68
Py=—1.671—0.318 Q,4-0.167 Y, (33,
(.081) (.025)
Rﬁm=084 Su_m:S‘gO
Pi=—1.186—0.274 Q,4-0.107 Y, (34)

{.052) (.016}
R§|g=087 Sg‘m=2.49
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Retail-form price relationships ¥

-Py= 0.8424-0448 Py (35)
(.065)
P,=-—1.436--1.578 P, (36
{.280)
P,——1.225-+1.201 P, (37)
(.235)
Farm demand for total milk
P,——0.522—0.072 Q,40.134 Y, (38)
{.088) {027}
13§ :,=0.68 8p.42=1.00

The coefficients in the demand cquation for fluid milk and cream,
equation (26a), were estimated based on a combination of results from
analyses using respectively year-lo-year changes {or first differences)
and actual data. In this case, variations in level of actual data were
assumed to be the best estimators of changes in the level of consump-
tion, bub year-to-year variations in the supply of milk were assumed
to be the best estimators of price changes. The price coefficient in the
demand equation (26) for fluid milk and cream does not differ from
zero by a statistically significant amount. This probably reflects the
small year-to-vear varistion in per capite consumption of fluid milk
and cream. However, the change in the level of consumption over
the entire period has been sufficieni Lo permit a more accurate Measure-
ment of consumers’ response to price, as shown by equation (13). On
the other hand, comparison of the cstimates of cocfficients in rebail
price-cstimasing equations obtained from the analysis based on actual
data (equation 19) and from the analysis based on first differences
(equation 32) shows that the standard error of the coeflicient relating
supply of total milk and retail price is considerably higher relative to
the coefficient in the analysis based on actusl data than in that based
on first differences. This suggests that year-to-year varigtions in the
price of milk in fluid outlets move in the same direction as do other
dairy product prices (which move inversely with variations In fotal
supply of milk); but, over a period of several years, the spread be-
tween the two price serics rellects changes in the marketing strueture
over time, which is not allowed for in the model.

As expected, the estimates of coefficients from price equations (29)
to (31} and (35) to (37), based on first differences, are affected consid-

1 Least squares eskimates of the coefficient relating the retuil price of all dairy
products with the retail price of the dairy product concerned are 0,640, 2.073 and
1.430 for equations {29) through (31), respectively. The standard errors are
8.063, 0.151 ond 0.122, respectively. Least squares estimates of the coefficients
relating the farm price of sll 1ailk wholesale with the retail price of the dairy
product coneerned are 0.385, 1.139 and 0.788, respectively, for equations {35}
through (37). The standard errors are 0.050, 0.191 and G.137, respectively.
Coefficients shown in the tabulation were obtained by the limited information
approach.
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erably less by changes in the size of the marketing margin resulting
from lags in retail prices following & drop in farm prices than are the
corresponding coefficients obtained in analysis IT which is based on
gctual data.

As in analysis IT, the given variables in the analyvsis explain a sineller
portion of Lthe variation in the farm price than the variations in retail
prices. It will be recalled that 93 percent of the variation in the farm
price was explained when an snalysis for the same period was based on
first differences of logarithms of data in current dollars {sec p. 84).

Other analyses—-When the analyvsis was extended to include separate
demand equations for total cheese, American cheese, ice cream, and
evaporated milk, the estimates for demand coeficients with respeet to
price were of wrong sign in all equations except evaporaled milk,
However, none of the cocfficients differ significantiy from zero.

Severel nnalyses were run to estimete demand coefficients for smaller
aggregates of manufactured dairy nroducts.  Estimates obtained for
demand coefficients with respect Lo price for the aggregate, including
cheese, dry whole milk, malted milk, and icc creain, were of wrong sign
and did not differ significantly from zero.  If the milk used in con
densery products is added to this sggregate, the Lotal comprises a. ma-
ior portion of the aggregale for manufactured dairy preduets excluding
butter (analysis not shown). This new aggregale slso gave estimates
for demand cocfficients with respect to price that did not differ sig-
nificantly from zero (analysis not shown). The inability to get de-
sired coefficients for this group may partially stem from the pronounced
upward trend in consmmption of these produets and a downward tread
in their prices. Tt is prohable that the price offeet and the trend effect
were nob completely separated in the analyses.

The extent te which reliable estimates of price cocfficients con be
obtained by using further breakdowns is shown later, when criteria
for using & single- or mulliple-equation model are discussed.

DEMAND ELASTICITIES [PRIOR TO WORLD WAR I1]

Coefficients of equetions that deseribe the demand and price strue-
lure of dairy products at the relnil level can be presented in several
ways. IFor the previous section, estimales for the coelBeients were
expressed in actual values. These coefficients indicate the quantiby
of dairy products conswmed in pounds per person associated with given
prices and income for each year, with cach variable expressed in its
original form. But to compare consumers’ response for dairy prod-
ucts and other foods as estimated from the several methods of analysis,
it is more meaningful to state in percentage terms the chunge in quan-
tity of milk or dairy product consumed associated with & 1-percent
change in price or income. Coefficients describing the economic strue-
bure in such & way are called, respectively, elasticities of demand with
respect to (1) prices and (2) income.  In table 20 the estimates of the
structural demand cocfficients for the period between World Wars I
and IT are presented in terms of price and income clastivities and per-
centage changes in gquantities gver time.

It will be recalled that the basic difference belween ansalysis 1 and
anglysis 1T 1s the use of a single composite price in the former, and of
individual product prices in the latter (see p. 83). In table 20, the
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price clasticily coeflicients are made comparable by adjusting the de-
mand coefficients with respect to the single composite price by the
difference in price flexibility in each product priee relative to the com-
posite price for all dairy producis (sec p. 84}. Therefore, identical
price clasticities should be obtained [rom each analysis. Substantial
differences woere found; the demand elasticity with respect to price
obtained from analysis IT is lower for butter and for other manulac-
tured products but higher lor fluid milk and eream.  These variations
can be explained as follows: Each snalvsis derives its price coefficient,
on the basis of relaties-liips derived from different segments of the
marketing structure.  Analysis I assumes that dairy producls are
priced equivalently at the retail level, and measures the horizonial
relationship existing among individual product prices at the retail

tevel.  Analysis 11 {and 111) assumes thut milk in sll outlets is priced

equivalently at the farm level and in essence measures the vertical
relation (farm to retail) for cach product separately.  Analysis I, in
offect, oblains estimates of the coelficients in the demand equalions
direety from the basie factors (that Is, lotal milk supply and income)
afecting the jointly determined variables of price and quantity of the
dairy product concerned.  Based on the discussion ou page 56, analyses
11 and 11T appear more realistic.

Elasticity cocflicients Tor butter, from aaalyses based on actual
dula, suggest that for each L-percent eiiange in prices, consumers in the
period prior to World War 11 tended to change their purchases in (he
opposite direetion aroumd 0.4-0.5 percent, assuming no change m
income or other fuetors.  Based on first differences, the elasticily was

TasLe 20~ Consumption of specified dairy products:  Istimales of
price and income efgsticities and percentage coefficients for “time,”
bused on single- and muliiple-cquatinn models, by type of analysis,
based vn data Jor 1824411

Fluild milk and eream

Lemand elasticity with respeet to- -?
luTeet
uf
Analysis time Own price Ineome
per
vear®?

Value  Standard. Value  Standard
orror error

Analysis based on datn ex-
prassed ns- -
Actual data: : : .
Simultaneous approach: Pereend * Peicent  Percent 1 Parcont Percent
Analysis T4 ... ... =32 0, 895 .24 ¢ &L I7 0. 09
i LG4 & 37 .18
2 15 5 10 : L0

i

~ Anplysis 117 a7 %
Lenst squares method 5. .. s— 01 L2
Year-to-year differences: : : .
Simultaneous approuch: ' _ : { :

_ Analysis IIT ¥ X ' .48 - L3100 817
Lenst squares method # 12 .2 LT 610

: I

sep foalnored ot vnd of table




90 TECENICAL BULLETIN 1168, U. 8. DEPT. OF AGRICULTURE

Tasve 20.—Consumplion of specified dairy produels: Estimates of

rice and income elastivities and percentage coeficient for “time,”

based on single- and muliiple-equation models, by type of analysis,
based on data for 1924-41 '—Continued

Butter

Demand elastieity with respeet to—3

Fiffoet -
ool !
Analysis | time Own price ; ineome
' oper
I yoear?
F Valne [Standard} Value |Standard
! I error orror
| 4
Analysis based on data ox-
pressed as—
Actusl dota:
Simultaneous approach: . i
Analysis T*____ ... . —0.8° —0471 020!} 5q i9 0. 16
Analysis 17 700 Lp1g — 89 a5l o153 14
Least squares method 5., —.77 + f—_|§ 09y s 06 09
Year-to-year differences: :
Simultaneous approach: '
Analysis TITV. ... 0 — 163 —. 62 19 5 39 .20
Least squares method 5. . —, 86 ; t—2h 13 508 .15

xeluding butter

Manufactured duiry products e

Analysis based on data ex-
pressed as—
Actual datn;
SBimultanecous approach:

Analysis 1 ... 0 L .0 140V =215, 0.98¢ |16 0.45
Analysis IT7._____. .. BT . — 1.6l . G6 ! L2 . 39
Least squares method 8. __ - 175! —_50 . L300 .39 .20
Year-lo-year diflerencos: : : :
Simultaneous approach: . : ;
Analysis TIT Y ___ .. _.: R N B L300 L34 .28
Least squares method 5.___. 132 . — 74 ; .29 Bl 23
1 ) H . i

! Variables used in these analyses arc deseribed on p. 82,

* Coeflicient associated with time in the demand cquation hased on actual data
and the eonstant in the demand equation based on first differences, rach divided
by average quantities consumed during 192441,

? Computed ab the mean values of the cconomic variables,

! Based on coeflicienis in equations (10) through (12), p. 83, ndjusted for hias
resulting from use of composite price by coeficients in rotail priec relations {16}
through (18}, p. 84.

: * Cocflicient dees not: differ signifieanily fromn zero when tested at the 10-pereent
evel.

¥ Coeflicient differs significantly from zero when tesled at the 10-pereent level
Lut not at the 5-percent level.

7 Based on coefficients in equations (13} through (15}, p. 8L

® Based on coefficients obtained from regression analyses using consumption
us o function of price, income and time.

* Based on coefficients in equations (26a), {27) and (28), p- 86,
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—0.6. A ressonable estimate probably lies between —0.4 and —0.6.
As is shown later, these cocfficients probably do not apply now, since
margarine has become an important competitor,

For fluid milk, the analysis based on the composite price {analysis [}
indicates thut consumers tend to vary their purchases inversely
midway between 0.3 and 0.4 percent for each t-percent change
in the retail price. A price claslicity coeflicient —0.8 was obtained
m analysis I1. From the analysis based on a combination of resulls
from analyses using year-to-year change and actual datn, respectively,
the estimate approaches —0.5. Based oo these studies, a reasonable
estimate for the price elasticity of demand for flmid milk and cremn ag
retail for the years between World Wars T and IT would fall in the
range —0.4 and —0.5. Asshown later, these coeflicients are somewhat
higher than those that appear to hold for current years,

Demand elasticity coefficients with respect to price for manu-
{actured dairy products, excluding butter, exceed vnity in all analyses.
1t is probable that some of the coctficients for this aggregate of dairy
producis, as well as the —0.8 {or fluid milk and cream, arc too high in
absolute value., TFor the whoele milk products, crrors may result
chicfly from problems of aggregation. To permmt the summation of
per captia disappensance In all outiets, & necessary step in the analysis,
quantiby data for all products were pub on s milk equivalent (fnt
solids) basis, This tends to distort the weights given to commodities
having a fat content different from the average for the group. In
addilion, no price series apply dircetly (o eithier this group or total
manulactured products excluding butter, Therelore, true differences
in the price (exibility of these groups and of all dairy products are not
known. Aloreover, evidence to be presented lafer suggests thab wide
dilferences in price flexibilitios exist among the products within fhe
groups. For example, sce the statistical reiations shown tu table 48,
page 198, for evaporated miik and American cheese.

The reader will remember (that income cocfficients estimaled wn the
multiequation approach should be the same whether the composite
price (analysis I) or the individual product price {analysis II) is used
(sec p. 89). Some differences were fonund; these variations can be
assumed to be cauvsed by factors similay to those eausing sampling
variaiions. Iistimales for income coefficients from analyses based on
actunl datn were higher for fluid milk and crenm and other dairy
products, but were lower for butter, than were the estimates from
analyses based on year-fo-vear chonges 1 actual datn.  Given no
change n retail prices, & 1-pereen{ variation in income appears to
result in a chnnge in the same direction in quantity of Tuid milk and
cream consumed of helween 0.2 and 0.3 percent. For bulter, the
estimaled elasticities with respect {0 Ineome range belween 0.2 and
0.4, Tor the nggregate of the manufactured dairy products, exeluding
butler, the estimates range between 0.8 and 1.2 These appear
reasonable. The inclusion of ice cretun and similar products m the
latter group probably accounts to s considerable cxtent for the
higher income elasticily for this group.

On the basis of data for the period between Weorkd Wars I and 11,
bwo pronounced irends appenr to have occurred in the consumption
of manufaciured dairy products. After allowing for changes in
prices and income, consumption of bulter tended to deeline about 1
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percent n year, while consumption of the aggregate of selected dairy
products tended to inerease ahout 1 percent a year.

ESTIMATES FROM SINGLE VERSUS SIMULTANEOUS
EQUATIONS

This section is designed to serve a threefold purpose: (1) To com-
pare estimales of price and income clasticities obiained [rom analvses
using the single- and simultancous-equations approach; (2) to explain
differences that occur between the two sets of estimates; and (3) to
suggest the conditions under which use of each method is appropriate.

In addition to the estimates for elasticities oblained Irom analyses
based on the simultancous-equations approach, table 20 presents
estimates obtained from analyses based on the single-equation
approach. The same data were used in ench cuse.  Estimales for
the single-cquation approach were derived from equations fitted by
the usun] least squares regression technique.  For comparntive pur-
poses, all the elasticities are presented in the table even though some
of them do nat differ significantly from zero when (ested statistically
at the 10-percent probability level.

In gencral, higher cocfficionts, in terms of absojule value, were
obtained from the mulliequation approach. Drice clasticiiies for
fluid mitk and cream estimated by the single-equation method range
between —0.2 and —0.3 compared with cocflicients of —0.4 fo —0.5
for the stmultancous-equntions method. Estimates of price clas-
ticities for butter obtained from the single-cquaticn method range
between —0.2 and —0.3, compared to the coeflicienis of —0.4 (o
—0.6 in the structural model.

Differences alse wore nbserved in the ineome elaslicitios estimated
from the two methods, The eatimates for fuid mille were about 0.1
using the single-equation procedure, compared Lo a range of 0.2 to 0.3
obtaned from the multiequation method. Diflerences also were
obtained frons the two methods for hutter.  One striking observation
for butter is that the single-cquation method did not provide any
estimates for income eoeflicients that differ significantly from zero
when tested at the 10-percent probability level.

Although ihe rewsoning is heyond the scope of this bulletin, erono-
metricians have shown that in generad, when eoefficients that should
be estimated by the simullancous-equations lechnique are instead
estimuted by the method of leasl-squares, the results (end to he
biased in n stelistical sense.  However, the direction of (he hias is
not necessarity known,

Cerfuin dairy produels use suclh n small part of (he total milk
supply that changes in the demand [or (hem have practically no
effect on other dary products.  Qur experiments suggest that when
there are severnl erd utilizations, each drawing substantially upon
the same supply of milk, the simultaneous-equations procedure gives
better estimates of struetural cocflicients, and should be used to
reflect the mmterrelotionships among tl cse ultilizations. For those
deiry products which represent only a small part of the total milk
supply, better estimates of structural coeficients, such ns elasticities,
probably ean be obtained by a direct npplication of the method of
least-squares.
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To substantiate the foregoing conelusions, some of the assumptions
implicit in cach methed of annlysis are restated. Bach method
assumes that Lhe price [or miik as a whole 18 determined by the supply
of total milk, alter allowing lor changes in inceme and other factors.
The similiancous-equalions technique assumes that consumption
and prices of each of the dairy products are interrelaled and sumul-
tencously determined.  This technigue also assumes that the quan-
tity of one dairy product consumed waffects cvonsumption of other
dairy produets, beeause their combined consumption must come from
the sanwe supply of milk,  Tmplicit in these stalements is thatl con-
sumption ol each dairy produet i3 ailectod by the supply ol total
milk, On the other hand, the single-equation method nssumes (hat
the prive of the duiry producl alfects consumption, but its consump-
tion doees nol materially affect the level of daivy prices in general.
As duiry pricos depend in part on the supply of total milk, the least-
squares approtch assumes ne observable relationship between con-
sumption ol the individunl produel and supply of total mill.  Table
21 shows results oblained from regression analvses which express
consnmption of selecled dairy products s a Tunclion of either
(1) disappearance of total milk and disposable income or {2) product
prices and income.  As these pegressions are based on year-tu-year
varinliens in logarithmie form, the estimates oblained for the price
and income coellicionts ean be interpreted direetly as price and income
elasticities,  Estimates ol the coefficienls whiclv measure variations
in the conswmplion of American elicese, lotal cheese, evaporated
mills, and ice eream assoeclaled with vaciations in disappearance of
total milk do not differ sieniffeuntly from zero when Lesled at com-
monly accepled probability levels. This confirms the judgment
expressed in the preceding poaragraph that year-to-year varia{ions in
demand {or these individual items do not signifieantly affect the
dary cconomy as o whole.  We realize that if sevecal items are
agoregated, the resulling combination may well have a significant
eflect nn the fotal dairy economy,

Price Elasticities for Evaporated Milk

The estimale of —1.1 {or the price clasticity coefficient lor evapo-
rated milk obtained from the single-equation technique diflers
sienificantly from zero in n probability sense.  However, this regres-
sion does not Lake into account the movement of evaporated milk in
and out of stornge. Better estimates for the price clasticity should
he obtained from a multi-cquation model which took inte account the
simultaneous determination of prices, uantities, and stocks of evapo-
rated milk in relation o the price and supply of Lolal milk.  Limited
explorations within this Dramework failed to produce results which
showed significanl relationships among these variables.

Price Elasficities for Cheese

1n the vegression analysis for American cheese, the price coeflicinnt
docs not differ significantly [rom zere when tested at the 10-percent
probability level.  This in part may result [rom the failure to include
the subslitution clfect on consumption of cheese of Lhe price and




TanLE 21.—Selected dawry products: Factors affecting year-to-year changes in consumption, based on data for 1926-41"

N CONSUMPTION OF SELECTED PRODUCTS AND DISAPPEARANCH
OF ALT, MILK

‘ANALYSE. SHOWING RELATION BETWER

Ttem Unit
Cocflicient of multiple determination. .. ..... -
Constant term or intercept value. o _ . _._.
Lffect on consumption-of a 1<percent change in--
Disappearance of all milk: !
Net effect 2_ . . oo o ... S Perecent.
Standard error__ . __ .. ... l._..C do.

. Coefficient of partial determination. .
Disposable income; 4
Net effect 2______. . i .. ...... .

Standard error_.__._. e e e e L i

Coeflicient of partial determination____'

Butter

0. 77
. 0033

Pereent_ ..}

weodon-.

~r

(i

!_,

B
|

¥

Cheese 5
L Bvaporated | Tee cream
milk !
American All
0. 14 0.18 0: 03 0.93
. 0071 . 0063 . 0144 . 0077
5 43 3,29 3,44 3 —-.10
s T4 . 52 . 84 . 60
.02 .02 . 02 .00
.12 .10 *—. 03 1. 01
. 10 .07 L11 .-08
.10 .14 .00 .93

76
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ANALYSES SHOWING EFFECT OF PRICE AND INCOMIE ON CONSUMPTION

e
(-3
i . and cream
-

c1n Coefficient of multiple determination o 0.12 . 39 01T 0.39

T Constant term or intercept value__ .____...._ ... . =. 0002 . 0010 - 0095 ¢ . 0050
Effect on-consumption of a 1-percent change in— f

-1 Product price: ¢ :
Net effect 2 e e - 3— 19 .27 —-025 1. 08

Standard error—. . ! .13 .12 .27 .37

Coeflicient of partial determination. .. ... ... .12 . 26 L0600 . 38

- Disposable income: * {

Neteffect 2o ol cam e o . *.10 .16 .32 . 59

Standard error- oo ioo o oaiciaas dies e 1 e .08 .13 .22 .23

Coeflicient of partial determination. . ... .o... ; J11 .10 13 .32

Ttem Fluid milk Butter American | Evaporated
: cheese milk

" 1 TEstimates of per capita consumption or disappearance from Agricultural Marketing Service.

2 Regression coefficients from analyses based on first differences of logarithms. These coefficients also are estimates of priee,
income, and supply elasticities. .

a Coefficient does not differ significantly from zero at the 10-percent probability level.

s Per capita estimates of disposable personal income from Agricultural Marketing Service and Department of Commerce.

5 Coefficient differs significantly from zero when tested at the 10-percent probability level but not at the 5-percent level.

¢ Retail prices fiom Agricultural Marketing Service. . Index numbers of prices for fluid milk and cream and butter applicable to
quantities consumed in farm households and by all nonfarm people, computed by Agricultural Marketing Service.
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supply of meal and peultry producis.  The addition of the index of
velall prices of meat; chicken and fish Lo the regression analysis for
American cheese, based on data {or 1925-41, did not materially
improve the estimates (table 22).  Cocflicients in the new regression
analysis are of correet sign, as were those in Uhe analysis omitting
prices of substitute produets, hut they still do not differ significantly
from zeve when tested at the 10- pmcvnl probability level,

However, it the period of analysis is broken dewn into Lwo periods,
1925-31 and 1932—41, inleresting differences ave observed (table 22).
Ineome is an importanl ecouomic variable in the period 1925-31 but
net for the period 1932-4!. In the earlier period a variation ol

TaBrLe 22 —American cheese: Factors wffeciing year-to-year changes in.
consumpiion !

ANALYSES BABLED ON PRICE AXND ])ISP(}%ABLP 1'\'CO\IL

Tiem ["nit

1925-41 1 1925-31 1 1982-41 | (047-51
Coeflicient of multiple deter- Sl oeh o 0.08 2 0013
minuation. : ! :
Constant lerm or intereepl . L0082 —. 02 03T L1573
value. : |
Liect un eonsumption of o '
l-percent change in—
Price: @
NetoelTeel 3. . Pereont. .4 —,
Slandard error . . oWdo oo
Coeflicient of 1)1!1.m.l o
termination. ’
Disposable ineome: 8
Neteffeet 3__ . . Pereent . -
Standard error . doo. ..
Coellicient of partial de- .
terminalion.

ANALYRES BABED ON OWXN PRICE AND PRICE OF SUBSTITUTRKS

Cocflicient of multiple deter- SR (A T A - 4 0 S A ¢ N 11
mination. . : ' : !

Consiant term or inl{.-r{:(*pt : CL 0063, —. 0020 L0430 L0005
value. : i

Effeet on consumption of ¢

I-percent change in—- ;
Price: 2 . !

et effeet ? " Pereent.. ' —. o1 R IT -—. 93
Standard error. c.do . . .G . G
Cocflicient of wrtinl das ¢ A5 . Sl LAl

termination. :

Price of substitutes: ¥ :
NeteHectd__...__ ... . .. Pereent. L Son0d o B .91
Standarderror_._..__.__ . do__oo 49 - 67 o L1633
Coefficient of partial de- . el . P .30 . 65

termination, : : :

S fooknoles ol un(I ol ‘Ml:h-
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TaARLE 22 —Amaerican cheese: Faclors affeciing year-lo-year changes in
consumption—Continued

ANALYSES BASED ON OWN PRICE, INCOME, AN} PRICE OF SUDB-
STITIVTES
o
! ; Yerrs
Trem Uil e e e

. s I
. 1 3
P1026—41 ] 1925-31 1193241 | 194753

I
- - [ ——— e —

Coeficient of multiple de- (. . St L L B A
termination. : i

Constant term or intercept ' . © L 0048 S 142
value. : :

[ffect on cousumption of a
1-pereent change in—

Price: 2 ] :
Neteffect oo aaas Perpenl . _ P —. 36 - . L Y= 0%
Standard error. o ... .. oode. o .28 . . . . B9
Coeflicient of partial de- ... ... S . .25
termination. :
Disnosable incgme: ¢
Neat effect ¥ ... _.. D Poreene_ . 423 L H—, (2
Standard ervor__ouo_ .. .--do... o .23 LY
Coetlicient of partial de- . ._... - .07 o o . Gg
termination. )
Priee of substiluies: § ) :
Neteffeeh "o .o.. - Popeent . 1,20 . s, 86
Standard error_. . ... .o .odooo V18 . . .38
Coefficient of partind de- | . ... i o .63

terminaticn.

1 Per capita disappearance of American chewse from Agricuitural Marketing
Hervice.

z Retail price of American eheese from Agricultural Marketing SBervice.

» Regression cocflicients from annlyses based on first differences of loparithins,
These cocflicients arc tiso estimates of own-price, income, and cross-price elas-
Lieities.

1 Qeefficient does not differ significantly from zero when lested at the 10-percent
probability level.

s Coefhicient differs signifieantly from zero when lested at the 10-percent
probability level but not ut the 5-pereent level.

& Peor capita estimutes of disposable personal income from Agricultural darket-
ing Service and the Departmant of Commeree.

? Ooeflicient differs significantly from zero when tested al the 12-pereent
prabability level. ’

% Index pumbers of retail prices of meats, chicken, and Rsh from Burcan of
Labor Statistics.

1-pereent in personal income, after allowing for the eflect of prices,
resulted i a l-percent variation in consumption. In the latter
period g 1-percent change in income had almost no effect on consump-
tion. But the effect on American cheese consumption of n 1-percent
variation in retail prices of meats, poultry and fish for the 1932-41
period resuited in a 0.3 percent variation in quantily consumed.
This variable had 1o apparent effect in the earlier years.

Similar analyses for the period following World War 1I (1947-53)
yield a negalive sign for the income coeflicient, although the resalt
does nol differ from zevo by o statistically signtficant amount.  How-
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ever, analyses based on consumer panel data suggest that for any
given time, quantities of natural American cheese purchased usually
merease as family incomes increase (see fig. 7. p. 111, and discussion
on p. 110).  Tor these vears, however, a 1-percent change in the price
of substitute commandities results in a change in the same direction
of 0.9 percent in consumption after allowing for the ellrets of changes
in the price of the product and income.

Although these results, in some eases, do not difler Ly a slalis-
lieally significant amount, on the whole they appear logieal.  "The
increase 1 the kinds of processed cheeses, chieese foods and spreads
and ways of packaging same has resulted in more widespread use
of cheese. Cheese is heing considered now more often than formerly
as & substilute for meat or fish in planning a dinner meal, an¢d as a
substitute for =preads and meals in sandwiches, thereby increasing
the effect of prices of substilute items.

The several analyses for each period suggest that the most necurate
measure of price clasticity for the 1925-31 period is given by the
analysis that uses income as a demand shifter, and for the 1947-33
period, by the analysis that uses prices of substitute products as a
demand shifter.  No analysis given heve is satisfactory for the 1932—41
period, These studies suggest thai the own-price elasticity in current
vears 18 about the same as in the peried prior to World War I1.
Estimates for cheese for the period lollowing World War IT based on
the simultancous-equations method ave discussed on p- 1086,

Income Elasticities

The estimates of income clnsticities obtained from the single-
equation and multicc.ation techniques differed substantially, partic-
ularly for butter (lanles 20 and 21). Because of the interrelation-
ships among the quantities of milk channeled into different outleis,
estimates of income elasticities obtained from the single-equation
approach would be expected to be binsed in & statisticay sense. This
bias arises from the failure of the single-cquntion approach to take
into account the effect of variations in consumption of other dairy
products resulting from variations in incoms on the consumption of
the product concerned. When total supply is fixed, an increase in
disposnble income resulls in an increase ir the consumpiion of those
dairy products that have relatively high income clasficities or rela-
Lively low price clasticities, Consumption of the other products
must decline by a corresponding amouns. Thus it is possible to get
negettve coeflicients of income elasticity for dairy products when the
single-cquation technique is employed, beenuse the effect of the
variations in other outlets is not included in the domand equation,
For example, in table 20 the income cocfficient was negative for
hutier in snalysis LI, using the single-equation method. This was
true for nene of the structural analyses, If the dairy product com-
prises a substantial part of the total mille supply, the estimate for the
income cocfficient obtained from the single-equation procedure
measures reletive differences in income and price elesticilios rather
than the income effect as such. On the other hand, if the dairy
product comnprises a very small portion of the total milk supply,
estimates of the income coelficient ebtained from the single-equation
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model may be nearly equal to those obtained from the structural
model. For example, the estimate {or the income coefficient obtained
from the single-equation model for ice cream was unity, and for
American cheese it wes 0.3 (tablz 21). When the simullanecus-
equations procedure (analyses IT and I11) was used for Lhe aggregate
ol total cheese, dry whole milk, malted milk and ice cream, the
cstimates Tor demand elasticity with respect fo income were around
0.5, although the demand elasticity with respect Lo price was of wrong
sign (analysis not shown).

Effect of Previous Income on Demand Elasticities

It is generally sgreed that behavior patterns in the past affect
the current consumption ol food because changes in food habits come
about slowly. Edueation and knowledge of the nutritive value of
some foods tond Lo male their consumption relatively stable in the
houschold diet.  For these foods, even in periods of falling mcomes,
people attempt Lo maintain previous levels of consumption, This 1s
particularly Tikely to hold if the food is identified as a chief source
of an important nutrient, such as milk as a source of caleium. How-
over, Brinegar (20, 21), in a case study of purchases of fluid milk
in n small Connectlicut community, found thet changes in income
in the short run (ene month) tended to result in substantial changes
in consumption. But, after the initial and substantial decrease in
consumption associated with a decrease in income, consumption rose,
it finally leveled off at some rate lower than consumption before the
gecrense,

Past statistical studies have allowed for the influence of past
consumption rates, or ol inherent stability in the consumption fune-
tion, in several ways. Some studies have used previous consumption
as one of the variables in the analysis; others have used income in
the preecding vear as & vaviable in addition to cwrrent income. A
modiflcation thal yields equivalent cocliicients to the latter approach
is 1o use current income and the change in income from the preceding
vear as separate variables in the study.

Trom an analysis which uses the change in income from the pre-
ceding vear and income lagged ene year as the two income variables,
we geb the following demand equations hased on data for the period
192441

(21-?-:"]:02.28_1.46? ]?;"’"0-056 (1'l_h.—'|—lj ‘%'0.13‘1 }‘1..1"{"0-554 '.[‘ (39)

(1.202) ( .074) ( .0986) { .925)
Qy=514.45—1.747 P,40.297 (Y- Y, L)+ 0.130 Y, —5.276 T (40)
( .054) { .198) { .185) {1.454)
Qr=158.80—1.557 P, -+0.168 (Y,—Y,_)-=0.231 Y, -+0.581 T (1)
( 712y {1 { 41 {1.212)

Phe coefficients in equations (38) through (41) are shown as demand
clasticities and percentage coefficients for time in table 23. Com-
parison of these results with those from previously discussed analyses
shows that the inclusion of lagged income as a variable reduces the
absolute values of the price clasticities for fluid milk and cream, and
of manufactured dairy products excluding butter, to —0.4 and —1.4,
respectively, compared with coeflicients of —0.8 and —1.6 given by
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analysis IL (table 20, p. 89). However, the price elasticiby for butter
is raised to —0.5 compared with a cocflicient of —0.4 given by analysis
IT. Also, for fluid milk and cream and dairy products excluding
butter, the elfect on consumption of changes in current income {rom
the previous vear is veduced, while the effect on consumption of buster
is increased when the lagged income variable is added to the analvsis,
FFor example, income elasticities for fluid milk and cream and manu-
lactured dairy producis excluding butter are reduced to 0.1 and 0.7,
vespeclively, compared with cocficients of 0.3 and 1.0 from analysis

TasLe 28.~~Consumption of specificd dairy products: Estimates of price
and income elasticities and percentage cocfficients for “iime", based on
a sumultaneous-equations approach and duta for 1824-41 1

. Demand elaslicity with regpeet to—=3
Bffect of time .
per year ® .

Change in . Ineowme in
{hwn price ingome [rom  preceding
Produc - preceding rear
' yenr

Hlated- Bland-, CBtand- ‘Siand

Value  ard ;) Value © ard | Vialue ' and o Valve: ard

’ ereer | error | L ereor i errgr

' C Per- | Per- | Per-  Per- ' Per- | Per-

Fluid milk and ! Pereent cent | Percent ~ cenl * ceni - cenl ' cenl | ceni
eresm..___._ .. PY0017 0028 17—0.42  0.87 FO.08 5011 f0.20 | 0.14
Butter.____._.__.,—L51 . .421 — 52 .19 | 420 28] w8 26

Manulactured ! ) ; . ! {

dairy preducts®! 450 1 1L0L: —L 38 83 w71 G s 4T L 4y

I

' Betitntes based on equations (34) through (413, p. 99, Variables uzed in this
analvsis are deseribed on p. 82,

* Cocflicient associuted wilth time in the donand equation divided by average
quaitities consumed duving 1924-41.

2 Computed at the mean values of Lhe ceonomic variables. .

1 Coctlicient does nol dilfer significantly from zero when tested at the [0-percent
probability level,

¢ Excludes milk used in butter.

f Cocflicient diffecs signifieantly from zere when Llested ab the i0-percent
probabilil y level but not al the -peveont level.

. The income elasticity for butier is raised from 0.2 to 0.5. Level
ol income in the previous year appears to have a greator effect on the
consumption of fluid milk and eream than does current income.
This lends Lo confirm the idea that fluid milk is considered by the
family as an important source of certain nutrients. On the other
hand, changes in income {rom the preceding year during the period
prior to World War Il had a greater influence on the consumption of
bubter than did changes in the level of income in the preceding vear,
suggesting that butter was considered a less necessary diotary item
ghan fluid milk,
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PROBABLE POST-WORLD WAR Il RELATIONSHIPS

Based on the analvsis of aggregate demend for milk, prices of
margarine appear Lo exert some mfluence on relationships within the
dairy sconomy after World War {1 (table 19, p. 68). The pre-World
War 1T models developed so far may have only limited applicabibty
in the postwar period hecause of the inereasing importance of mar-
garine and “filled” milk products. Therefore, a postwar model was
consiructed to take accouni of interrelationships between the dairy
and the fats and oils economies. In addition, the cffects of the
increasing importance of American cheese in the family dict as
substitute for meat, poultry, and fish (sce p. 98), andiniis contribution
Lo tolal use of milk, were allowed {for by ineluding a sepavate equation
for cheese in the postwar model. Tn 1955, about ¢ percent of the
milk produced was processed into Ametican cheese compared with §
pereent during the 1835-39 period.

Analysis |

The complete struclural model for the postwar period consists of
9 cquations and 9 simultancously determined or endogenous variables
s described below:

Q1. Qo Qor Qr and @, represent the apparent anmual per capitn

civilian conswuption of Nuid milk and ¢ream, butter. American

clicose, manufactured  dairy products excluding  butter and

American cheese, and margarine, respeetively, all in pounds milk

equivalent exeopt that product weight was used for margarine,

Aericuitural Marketing Service,  Civilian domestic disappear-

ance (consumption) includes quantities obtained from CCC sup-

plies or bought with Government linuls.

P =Retail price ol fluid milk and cream eompiited by the Agri-

eultneal Marketing Service to make it applicable to quentities

consumed in farm houschelds and by all nonfarm people, conts
per pound.

P, == Retail price of Lutter, cents per pound, Agrieultural Markel-

ing Serviee,

P.=Relail price of Ameriean process clicese, conts per pound,

1950 (o date from Agrieultural Marketing Seeviee.  Prices [ov

104649 were ostimated on the basis of prives for American

natural cheese from the Agricultural Marketing Serviee.

P,==Tndex numhers of prices applicable to the gquantily Q..

These were estimated on the basis of United States average

(wholesale and retail) prices for evaporated milk, condensed millk,

iy whole mille and ice eream and the price of fHuid cream in

Boston, 1947-40==100,

The given or precdetermined variables in the postwar model are as
follows:

(Q,=Anuual per capita civilian disappenrance of total millk,
pounds milk equivalent fat-solids basis, Agricultural
Markeling Serviee.

Y-=Annusl per capita disposable personal income, dollars,
Department of Commeree.

P, =Index numbers of retail prices of meats, poultey and fish,
104749 == 100, Bureau of Luabor Statislies,
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Pg=Retail price ol margarine, conts per pound, Bureau of Labor
Statistics. Uncolored, 1946-49; colored beginning 1951:
1050 estimated by Agricultural Marketing Service to
reflect botl colored and uneolored.

Dats for the quantity variables may be obtained from tables 7 and
8, pp- 28, 30, respectively; and for price variables from tables 9 and 67,
pp. 34, 252, respectively,  The analyses were run prior to revision of
the data,

For this system, equations dealing with demand weve fibted by the
limited information method, 2s each contains 2 endogenous variables,
while the price-estimating equations were fitted by least squares, 0s
each equation contains only 1 endogenous variable. Data in current
dollars for the period 1947-54 were used. The following results wore
obtained:

Demand equation

Qe== —4.73—15.41,4+0.07007, (42)
(9.2} ( .10)
Qu=—0.20—3.44 8, +0.05Y,-+3.24P,, (43)
(2.30) ( 24) (1.70)
Qe=2.18—0.70P,—0.04 Y --0.46P, (44)
(.59) ( .02) (.22

Q= —17.34—1.76P,=-0.26 Y, (45)
(118} ( .20)

Qun=0.995—0.048P,,— 0.008 Y, +-0.122P, (46)

(.044)  (.006} ( .00D)
FPrice-eslimating equotions

Pr=0.087—0.024Q,+0.023P,,—0.001Y, (47)
( .007) (.017) (.003)

R-E_[g;g:D.S? 50‘133:0.27

Py —4.16—0.17Q,+0.57P,,+0.05Y, (48)
CLI3Y O Cem (oM
Iig.i;.;:l)ﬁ?. 50_12‘1:‘}..7
Pe=0.434—0.14Q, 4-0.4 L P, 4 0.005Y, (49)

(.05} (.11} (.m§)
1{%_12;1:“‘93 L= 1.7

Pr=—6.78—0.17Q40.41P,,+0.085Y, (50)
(a5 (.34)  { .06%)

RE 15 =-0.81 So = A
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As in the previous analyses based on the simultaneous-cquations
approach, estimates from the demand equations are subject to the
following reletion:

Jdentity
(QL:Q-I‘I‘Qh'E“Qc'i"Qr (51)

At intorvals in earlier seelions, we discussed assumplions under-
lying interrelationships among all variables excepl the price of mar-
sarine and the index of prices of meats, poultry, and fish. During the
vears used in this analysis, enly about 20 percent of the supply of
fats and oile, other than butter and lard, used in food products was
used in margarine. Ienee, it can be aseumed that factors that affect
consuraption of margarine had ounly a minor efleel on the prices ol fats
and oils used in this product.” As the price of margarine varies in
about the same way as the price of the fats and oils used in it, the
price of margarine can be taken in this analysis as a variable that
affects the several variables delermined simultancously by the model,
but which is affected only slightly ULy them. Also, during this
period, only about 6 percent of the Lotal amount spent by consumers
on menls, poullry, fish, and cheese was spent for the purchase of
Aumncerican cheese,  Thus, fnctors that affest consumplion of American
cheese probably had only a negligible cffect on prices of meals,
poultry, and fish and, for this reason, these prices can be assumed as
given in the analysis.'

Analysis I}

In analvsis 1, the variables for civilian domestic consumplion in-
cluded the quantities obinined from CCC supplies or bought with
Government {unds, During the period 1947-54, these ameounts
reached & maximum in 1954, when these quaniitics amounted to
3,7, and 8 percent of the total consumption of fluid milk, butter, and
cheese, respectively (lable 38, p. 171). These quantities were dis-
tributed largely through the school luneh and special school milk
programs, which are discussed on p. 177, As quantities of fluid milk
consumed under the regular school lunelt program are not affected
significantly by the relative surpluses of dairy products, and because
the special schiool milk program did not begin until late 1954, the
quantities of fiuid milk bought with Government funds were con-
sidered as another regular compounent of aggregate demand. There-
fore, nualvsis IT mekes no adjustment n this quantity. Eowever,
the quantities of butler and cheese transferred from CCC to the school
lunch program under Scotions 6 and 32 funds, which arc discussed
on p. 178, may huve replaced some margarine and meat, respoctively,
served in the lunches. As amounts woenslerred in nny year are
affected partly by surpluses of these commeoditics, consumption

variables used in analysis IT for butler, Qu*, lor checse, Q.*, and for

% For further detaiis regarding the demand and price struelure for edible fats
and oils and their produets, see Armore ().

# In fitking the equations by the limited information approach, P, was omilied
from the M,, mairix, as this price index at best is only o crude approximation
to the price of ment, poultry, and fish items ihat compete directly with cheese.
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total milk, Q.*, exclude 75 percent for buiter and 50 porcenl. for cheese
of that part of civilian domestic consumption obtained from CCOC
supplies or hought with Government funds.

Analysis IT also includes additional demand cquations for Avid
millkc and cream, and lor fluid milk only, consumed by nonfarm people.
The variables used in analysis IT whicl have not been described are:

(1) Q* and Q.° equal the apparent anaual neafarm por capila
civilian consumption of fluid millk dnd eream sud Buid millk
only, respectively; Q% Agricultural Marketing Service, Q,°
estimated from Q¥ ou the Lasis of the proportion fluid milk
is to {luid millk and cream from information available on
Federal order mavkets.

(2} P* equals the retail price of fluid milk, Agricultural Markel-
ing Service.

Ioxcept as noted above, analysis IT is identical 1o analvsis 1. The
following results were ohtained:

Dlemand equations

Q= ~582—172 P 4011 Y (52}
(11.3) (1)

Q= —348—164 P*4+0.07 Y (53)
{9.5) (1)
QP=—080—134 P*-005Y (54)
(10.8) (i
Qut=—7.34—5.22 P, 43167, 40.05Y (55}
{(3.158)  {2.21) (.32)
Qu¥*=1.77—0.84 P,-0.50 P,—0.03 Y (56)
(.95} (.31) {04}
Q=—190.81 —1.97 P.-4030 Y (57)

(1.39)  (24)

Qu=1.21—0.07 P, +-0.16 P,—0.012 Y (58)
07y (10Y  (011)

Price esiimating equations

P=0.05—0.023 Qu*4+0.025 P,+0.4801 Y (59)
{ .61y {.023) { .004)
: .lz’.fn'\'=0-76 Sp.aey=0.37
Py =0.084 —0.020 Q*1.030 P,—0.001 Y (GOY
S0y 020 T .005)
l{‘l'i_Q;z\- ={}.71 Sp gry = .43
Py=—4.76—0.147 (,*4+0.588 P, +0.050 Y (61}

. (159 (.329)  (.057)
Ri qry=10.78 Sp.gry="5.2
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Po=—0.304—0.124 @, *-+0.370 Po,+0.013 Y (62)
( .068) { .138) { .024)
R} qov=10.87 Spqry=2.2
Po= —7.60—0.152 Q. *-+0.411 P,+0.097 Y {63)
{ 175 { .363) { .063)
R ary=0.78 Sp.apy = 5.8

Demand Elasticities

The coeflicients in equations (42) through (48} and (52) through
(58) are shown as demand clasticities and percentage cocflicients for
{ime in table 24. - Although these analyses arve hased on the relatively
short period 1847-54, rosults ol the exploralory analyses give an
indication of changes it the demund structure sinee World War I
as corapared with he prewar period.

Tasus 24.—Consumplion of specified dairy products: Estimates of price
and inceme elusticilies and percentage coefficients for “time,” based on

a stmultancous-equations approach and data for 194764
: : Priee elasticities 2 i Income
) j elasticities ?
' Pereent- e :
-onge i
Troduct : pifcet of » Divect Cross
: time per i*”' S IStand-
©oyear? | Volue | ard
1 { ;Si:m(i-f Stangd- Crror
! Value } ard Valoe ard
: ! i orroy ¢ j error !
Analysis I: . . Per- Per- | Per- | Per- « Per- | Per-
Dairy: Fercent | cent Veent Voceni | cent | cend | cend
Flnid milk and eream.  —132:—-0.32 0,22 ... ... | 3,27 838
Butber_ .. oo —392i-13% .92 1055 0.2 .36 L7l
American cheese____. .. 427 —. 73 .63 0,02 .a4f —. 991 .03
Other products.._ ., —3L73i—1.47 .00 _._. .. .. 3 06 234
Margarine_.. .. 15 78 —. 25 23 Lo L TH~ L8N 137
Analysis 111 ! \ ; ! i ;
Dairy: b I : : : |
Fluid milk and ercam: i L ! j : :
Farm and nonfarm.  —L 063 —. 410 .27 _. AP § R 1
Neonfarm only._._.. e T £ 5 R O * i oLa0 4t
Tluid wilk (nonfarmd . —. 85 —. 5 .36 ... . . 24 .63
Buttero____..... .. —3.82—1L30 1,2¢Y. .54 .48 L3800 2,26
American cheese.. . 347 —. 08 L0 L0V L83 — 70 .96
Other produets. — 6. 80 — 1. 68 LG ... .. 3,53 2.7
Margarine__._. . 19.08 —. 35 L3811 L850 L3928 229

! Pstimates for analvsis I are bused on demand equations (42) Shrough (14063,
£.102, and those for analysis 11 on equations (52} through (58), p. 10+, The
variables used in these analyses are described on pp. 101 and 103,

® Phe constant valuc in the demand equation divided by average cuantities
consnmed during the periogd of analysis,

* Computed at the avernge values of the ceonomie variables during the period
of aualysis. .

+ Coefficient differs signifieantly Irom aero when tested st the 1l-pereent
probabilivy lovel,
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The use of consumption variables for butter and cheose in analvsis
LI, which corrected for the cflecis of the quantities obiained from
COC supplies or bought with Government funds, reduced the demand
clasticities for butter, although they still were essentinlly the same
as those obtained from analysis I.  The income elasticily for cheese
also decreased, bub the demand elasticitics with vespest to ils own
price and the price of the substitute increased. Owing to our use of
& simultancous-equations technique, cstimates of cocfficients in the
equations f{or other products also were affected, increasing in each
instance.

The estimates of income elasticities of 0.3 and 0.4 for Auid milk and
cream which are obtained from post-World War IT analyvses I and II,
respectively, compare with clasticities of 0.2 to 0.3 from the prewar
anelvses.  The price clasticity —0.3 for fluid milk and cream obtained
from postwar analysis Iis below the —0.4 Lo —0.5 range in the prewar
analyvses, but the —0.4 from analysis IT approaches the prewar lovel,
A drop in the price clasticity would have Eeen expecled as & resull of
the decline in the demand for finid cream in recont vears, the com-
ponent of Lhis aggregate which usually has been considered to have
the higher price clasiicity. However, the demand coefficient, for
nonfurm fluid milk only in anaiysis II is not significantly lower than
the postwar coellicien! for the combined nonfarm fluid milk and cream.
Annuel consumption of cream dropped to 7.8 pounds per person for
the period 1851-55 compared with 10.5 pounds in 1935-39. In con-
trast, annual consumption of Auid whole milk increased Lo 302 pounds
per person during 1951-55 compared with 2684 pounds in 1935-39,

Results obtained [or American cheese from the simultaneous-
equations approach confirm those suggested by the single-equatlion
approach with respect to cheese as o substitute for meals, pouliry,
and fish in preparing family meals (sce p. 93).  This is indicated by the
obtaining of o statistically significant cross-price elasticily in the posi-
World War II analysis.

The following observations ¢can be made from the postwar demand
clasticilies obtained for butter and margarine: (1) Consumption of
butler 1s allecied more by its price than by the price of margarine.
This viewpoint has been commouly accepted in the past; for example,
Thomsen and Xoole (787, pp. 417-418). (2) The coeflicient that
relates consumption to price is higher than for the interwar model.
This is Togical because it indicates the increased subsiitution effect of
margarine on bubler,  (3) The annlysis shows that consumption of
murgarine is decidedly sensitive 1o changes in buller prices—con-
stderably more so than Lo changes in ils own price. Becsuse of the
short peried used, the values ol these elasticities should be considered
only as indieative of the approximate magnitude. A further con-
sideration is the trend in bulter consumption. During this period
it was mainly downward, while that in margarine consumption was
upward. It is doubtiul, therefore, that a price reduction in butler,
while holding the price of margarine constant, would bring about the
mcrease in the quanlity of butter consumed implicd by the direct
and cross-price olasticities oblained in the postwar analysis. These
clasticities, and particularly the cross-clasticities, may hold for a
shift from bulter Lo margarine, but not in the other direction. Per
capibe consumption of butler decrensed from an average of 10.5



http:nggrogn.te

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 107

pounds for the 1947-49 period to 8.4 pounds for the 1952-53 period,
while that of margarine incressed from 5.5 pounds to 7.8 pounds.
Ai the same time, the ratio of the price of butier at vetail to that for
margarine increased from 2.1 for 194749 to 2.8 for 1952-53.

Some indication of the response to changes in the price of butter
to be expected when consumption shifts from margarine to bulter
may be observed by exemiuing the change that ccewrred in the gon-
sumption of butter [ollowing the reduction in level of support for
manufacturing milk and butterfat as of April 1, 1954. To appraise
the effects of the resulting reduction in the retail price of bubter, it is
more meaningful to eompare the 1955 and 1953 calendar years; more
reliable date on consumption may be obtaincd on a calendor-vear
basis, and sufficient time is sllowed for adjustmenis in consumption
to teke place. From 1953 Lo 1955, retail prices for butier and mar-
garine declined 8.1 and 0.5 cents per pound, respectively, while per
capita disposable income increased 62 dollars. These represent
decreases of 10 percent for buller and 2 pereent for mavgarine, and
& d-percenl increase in ncome. Based on these changes in prices
and income, an increase of 0.64 pound or § percent in the per capila
consumption of butter would have been expeeted, using demand
equation (55) for bubter from ansalysis 1T, This nel increase of .64
pound resulls lrom the following:

Pounds
Trend Lo - . —{4. 73
Deeline in prive of—
Butter
Margarine .
Tucrease i income. ..

Nettotal ... .o . Cee e e AR

Trom 1953 to 1955, per capila disappearance of butler incrensed 7 por-
cent, bul the lncrense is only 4 percent if 75 pereent of the guantities
oblained from CCC supplies or bought with Government {funds are
excluded from the consumption Rgures as were such quaatifies in
snalvsis IT (see p. 103). Tror the same pertod, Uie increase in per
capita cousumption ol creamery bubter {excluding consumption ol
farm bublor) was 11 porcent, which is reduced to 7 percent when 75
percent of the guantities obtained from CCC supplies or bought with
Government funds are excluded. The 4 percent neresse in aciual
consumption is the one that should be compared with the estimated
increase of 8 percent from demand equation (55), as these two eshi-
mates arc bused on the same consumption data.

If the downward trend in the consumption of bulier has ccased and
a reasonable estimale of the demand elaskicities with respect to the
price of margarine and income are 0.3 in cach inslance, & nel inerease
of .7 percent in the per capila consumplion of butter would be ex-
pected. The assumed income elasticity is the average of those
obtained from tho prewar and postwar analyses (tables 20 and 24,
pp. 89,105). Ifof tlie total increase of 4 percent in the consumption of
butter, 1 percent is assumed to be due to the combined eflect of price
of margarine and inecome, bhe remaining 3 percent must reilect changes
growing out of the 10 percent decline in the price of butler. This
would suggest an elasticity of demand for butler of —0.3 compared
with those of —0.4 to —0.6 obtained from prewar analyses based on
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the simultancous-equations approach {lable 20, p. 89). I similar
coruputations are made for creamery butier only, a postwar clasticity
of —0.6 is suggested.

DEMAND ELASTICITIES FROM OTHER STUDIES

During the last 3 decades a considerable body of information has
been obtwined from numerous budget or survey studies that doal
with factors that afiieet consumption of and demand for d airy products,
Aspeets covered by these studies include offects on consumption ol
prices, family hicome, houschold size, racial origin, age groups, other
family characteristics, regional location, aud iype of sales outleis.
Froker, Maclwod, and Spencer (56) give an oxcellent summary of
these studies up to the late 1940’s,  For most of these studies, resulls
usually are shown as aversge consumplion by different categories,
and usually no altempl was made to derive demand coeflicients by
statistical weans {see, for example, recent studies by Blakley et al
(9, Clark and LeBovit (28), CUotton (32, 28), Drake et al {87,
LeBovit and Clack (76), and eommodit v summarios based on (e 1048
food eonsumption survey (/58)1.

Based on average relationships among income groups found in dala
from the 1936 consumer purchase survey of noniehef, noularm families,
Schuttz (717, p. 09) computes income-quantity elasticities of 0.36,
0.47 and 0.31 for mitk, butter, and cheese, respectively, associated
with the lower income range, and 0.26, 0.21, and 0.35, respectively,
for the higher tncome range.  The corresponding income-expenditure
elasticities are .41, 0.37, and 0.59 for the lower income range and
0.31, 0.27, and 0.41 in the higher income rango.

Least-squares analyses hased on consumer surveys by Waugh (187)
for Boston in 1930, Patzig and Hadary (701} for selecled cities in
Wiseonsin and Indiana during 194042, and Baum and Corbridge (4)
for Seattle, Washinglon, i 1950 showed no significant relationship
hetween eome and consumption of fluid mili. However, Biaek (8)
states thal a comparison of average consumption in different income
tevels based on data in the Patzig and Hadasy study shows appreciable
relationship between those two variables. From a least-squares
analysis based on data lvom the 1948 food consumption survey, Fox
(48, p. 81) obtains an lncome-quantity elasticity of 0.23 and an income-
expenditure elasticity of 0.32 for dairy produets, excluding butdier.
Stmilarly, from the same consumption survey, Clark et a) (29, p. 43)
gives an income-quantity elasticity of 0.17 and an income-expendifure
elasticiity of 0.22 for wotal milk equivalent of daivy produets. Baum
and Cocbridge {4, p. iv) found an meome-consumplion elastieity of
less than 0.5 Tor butler.

Several studies have showi estimates of consumer response to price
oblained by relating the average change in sales or household pur-
chases of fluid wilk during the week, month, or some other designated
period immedintely following changes in the price for fluid milk,
apparently assuming that other [nctors remained constant, Demand
eclusticities with respeet to price reported by or compuled from resuils
of these studies are shown in table 25,

Some studies have presented demand coeflicients oblained from
single-equation least-squiues analyses based on time series datn.
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Results of some of these studies based on national aggregates ave
shown in table 26.

Brinegar (20, p. 15), in & case study of & communty in eastern
Connecticut during 1948-49, reports that, “over the long run,”
ineome slasticity of demand for fluid milk was 0.42 when the anelysis

TasLE 25 —Fluid milk: Shori-term elasticitics of demand with respect
to price for specified periods and markets

i .
Study t Period | Market Blasticity
] analyzed F
TRoss (118, p. 509 ... __ 1920-22 | Chiengo- .- o oeu L -1
Do{l1d, p. 58 oo 1919-24 | New York, melropolitan | —.1
aret. i
Cassels (24, pp. 108-9)__._ .| 192231 { Boston. ..o .. : —. 08
Do Do Coanecticub_ o oo : —. 14
E 37 Y - Do Baltimore. « o ..o ... : —. 238
Ciaumnits and Reod (&7, p. | 1934-35 | Several scleeted markets_ ... —. 28
453, i
Blunford (J0, p. 19} _.. . _' 1933-37 { New York, metropolitan | &to —.2
uren. H
Do (11, p. 36)___ __ __.] 1938-40 | New York City '-e oo ono. ! —.33
Luke (78, p. 32) oo .. ...} 1048 Portland, Me_ .. ___. —. 43
Brinegnr (20, p. 9 __ .. 1 1948-49 | Bastern Conn. community .. —. 48
Dwoskin, Bayton and Hoof- | 1852-53 | Memphis, Tenn._________. : —. 4
napgle (38, p. 8).

! Based on retuail sales ob stores only while obher studies are based on total snles
in markeb or ares.

‘T aBLE 26.—Specified dairy products: Elasticities of demand with respect
to price and tncome based on least squares analyses of national aggre-
gate data for specified pertods

Ilasticity of de-
mand with
Period respect to—

Study and counnodity analyzed

Drice | Income

Fox (48, p. 76): ’
Milk: i
1 T VS 19224t —0.30 .. .. -
Tovapornted. oo oo oo e e ceodoooooll —. 8 L
Butter. .o ..----- e e mmm I 1 T —-. 25 .-
Kriesel {76, p. 14}): |
Fluid milk and eretima o oo oL omiaa o oo 244y —. 40 0,20
Johnsen (72, p. 1): !
Flaid milk (Conn.) oo e ameaaaas 1938-51___ ~—.40 i .30
Shepherd (119, p. 309): |
Bubter. o oo e e e mee o 192041 .. -1, 30 E ........
Pearson and Vial {108, p. 37}: ! !
Ice eream production: ! i ’
JUNE e m e dooa ool e . .76
OetObDer e e e o ldoo l, IR 136
. .
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was based on average quantity-income refationships of household
purchases and 9.24 when based on least-squares analysis of dealers
?a.Ies;)while, over the short run, income clasticity may exceed unity
P. 20).

A good deal of information on demand characteristics of household
purchases of dairy products is to be found in recent pertodic reports
of the United States Agricultural Marketing Service (160) based on
cdata obtained from a national consumer panel and in the several
studies by Quackenbush and Shaffer (105, 106, and 118) bhased on
dato from the Michigan State University consumer panel. The
relation of houschold purchases of fluid milk, butter, margarine,
nonlat dry milk, natural American cheese, cottage cheese, and pro-
coessed clieese foods 1o family ineome based on eonsumer panel dats
is shown in fgure 7, which is adapted from the reports ol the Agri-
cultural Marketing Service.  Results of several least-squares analyses
for varying periods during 195153 from twe of the Michigan studies
(118, pp. 23, 30 and 106, p. 14) are shown in table 27.

TasLy 27 —Specified dairy products: Elusticities of demand with respect
to price and teome based on data from consumer panels Jor 1951581

1
I Ejusticity of demand with respect
! {o—

Commodity Price
! i Ilncome

Own | Competing !

: i prodnet
PR e e e i dee e _..____\.__Ii__.__. .\._..__.__........_.__._._.,..._.._.. —— e ———
Butter.__ . L —0.46 | 0. 46 | 0. 60
Margarine. . . .o Inelastie .58 | —. -0
Tee cream. . . —. 36 ‘, o84

3
|

' Bused on studies by ShafTer and Quackenbush (118, pp. 23, 30 and 108, p. 14},
* This cocllicient was 0.97 when based on deflated ineome.

Some studies have dealt with compelition between several dairy
products such as fluid milk, fuid skim milk, other fiuid items, evap-
orated milk, and nonfat dry milk [sec Spencor (124), Luke (78),
Trout and Quackenbush (788), Dwoskin (88), Brinegar and Johnson
{22}y, Ward (185), Quackenbush and Shafler (105) and Berry et al (6)).
Brinegar and Johnson (22, p. 18) present what they call a price
clasticity of demand for Auid skim milk of —4.5, but this actually
is_the coefficient associated -ith the fluid skim milk—fluid whole
milk quantity ratio and the skim milk—whole milk rice ratio after
making each varichle independent of units of mes  oment, Berry,
eb al (6) also present a price clasticity of demand : - fluid skim milk
of —1.3 derived in the same manner. As discussed by Meinken,
Rojko, and King (87), a coelficient computed in this way is difficult
o mberprel in terms of meaningful elasticitics.

A number of studies have dealt primarily with competition between
Lutter and margarine [see Snodgrass (122), Roberls (109}, Pabst (100),
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HOUSEHOLD PURCHASES OF DAIRY PRODUCTS
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Housetiodd pur-
Purcliuses of

vatornl American clicese, processed cheese foods, nnd voliage cheese appear Lo
Lo alfectod ouly <lighily Ly Tmwmnily incowe alter aliowing for substitution offects=

Letween the different elasses,

Nichells (45}, Paaclberg (82, Brandow and Allison o735, Morgan (%0

and Armore (1)

Some of these analyvses vstimnded elasticity of

demand for butter ns such.  Pabst and Morgan attempled (o moeasure
the demand interrelationships between these Lwve producets by relating
guantily ralios with price ratios and by use of the conceepl of the
elasticity of substitution.  As noted in the preceding paragraph, this

approach s of questionalde value.

No study discussed in this seetion hins taken inlo account the simul-

tancous relations involved belween all daley products.

Struetural

coellicients of demand for duiry products based on nggregaie {ime series

ALTART =07 - 8§
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data that are statistically consislent are oblained only when these
interactions are allowed for in the demand analysis as was done in the
studies discussed in this bulletin and in an earlier study by Rejko
{(112). Single-equalion analyses based on data from consumer pancls,
on the other hand, do give elasticitivs of demand that are statistically
consistend.

PRICE STRUCTURE OF THE DAIRY MARKETING
SYSTEM

In this section and those following, several main {acots arve dis-
cussed: (1) How milk and dairy products are priced at key focal points
within the dairy industry. Fmphosis is placed on factors—physicad,
economic and institutional—that make pricing problems in the fluid
sector different from those in the manulacturing seetor.  (2) Beonomie
relations which relate (o encli other the keyv focal points or sectors in the
dairy industey through price.  As js sivown, these relations difler {rom
those designed (o test the allocative eflivicney of price within the dairy
system '™ (3) Components of demand which were not explicitly in-
cluded in the statistien]l analyses Lut probably had some effect on
prices and consumplion in some of the vears, These would include
demand ereated by Govermmoent price support and food distribution
programs, seasonal demand lor stocks, and demand for imports and
exporis.

THE DAIRY MARKETING SYSTEM

Tu o predominantly agricultural economy, the complex dairy
marketing system of today was nonexistent.  Producers of milk and
milk products were also the consumers or, ai most, were in porsonal
contacl with the final consumer. Problems involved in transwitling
consumers” wanis hack to producers or passing forward producers’
inlentions to consumers were at a mininum or nonexistont, But as the
economy” heenme industrialized and urbanized, n physical gap was
created botween the initial produecer and the final consumer, In a
progressive eco -omy the gull between producer and consumer tends (o
widen beezuse (1) technological improvements often lead to a greatoer
tegree of specialization and (2) improved incomes per capila, followed
with rising standards of living, inerease the number and variety of
goods and services demanded by conswmers. 1o a highly industrialized
country, a complex marketing mechanism for all commodities, inelud-
g duiry products, is needed to integrate the plans of producers and
CORSUINCLS.

At this point, & definition ol the dairy marketing system in relation
to scope and functions may be helpful.  1f viewed from a physical
standpoint, the daiey marketing system deals with the physical move-
ment of milk and milk products from the time the milk leaves the
farmyerd until the milk or its derivative is purchased iy the final con-
sumer.  From sn economtie standpoint, the dairy marketing system
provides s framework which facilitates the integeation of economic

I” For studies of the Iatter type, soo Hamiserherg, Parkerand Bresslor (60) and

Bredo amd Rojke /%) Tor the fluid sector, snd Hassler (3 2) for the mnnufaciuring
seeion,
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decisions made by milk producers, handlers, processors, and consumers.
Thus, it provides a mechanism which stmultaneousiy irensmits back
to producers the demands of consumers for milk products and market-
ing services, and passes on to the final consumer the results of carlier
plans and intentions of producers. Within this {ramework, price is
the prime motivaling influence, supplemented Lo some degree at all
times, and drastically at some times, by other considerations.  For
example, merchandising supplements price because 1t attenpls Lo
influence the decision-making process and, in periods ol emergeney
stueh as war, rationing of scarce goods may be used to help prevent
undue instability in prices.

Conceptuunlly, al each point in the marketing chain at which there
are changes in ownership, a demand schedule confronts o supply
sehedule. These transfers mean that some people have decided to sell
while others hiave decided to buy at agreed-upon prices. In an earlior
section, the major aggregate supply and demand relations or market
clearing velaitons were identified (or the three clhief levels of the
marketing ehain—Tfarm, wholesule, and retaill.  (See fig. 4, p. 57).
Likewise, each level was deseribed as o key foeal pont at which
supplies and demands are equated al given prices.

The specifie preblems involved in pricing, and the analysis of the
pconomic relations al cach faeal point awd between local poiats in the
marketing sector, are discussed in the seelions to follow. At this stage,
it is sullicient Lo divide the major economic relations shown into two
groups: (13 Verlical relations between the retail and wholesale level,
and between the wholesnle nud farm level, for cach dairy produet, and
2} relations among the different dairy produers at cacl level of the
niarketing ehain. It should be noled thai there exists o thicvd group
which relleels geographic diflerences for any given produet al n
particular level of the marketing chain.

Prices al each level are related. 1o o competitive markel they
should differ only by the avernge cost of processing und murkeling
services performed and factors that refiect differences in proportons
of fat und nonfat solids, or other produets used in their manufacture.
Conceptually, if variables could be included Lo measure shifts in
markeling costs and changes in composition of the ndividual produet,
it should be immaterial at what level a supply and demand annlysis
was condueted.  [n most eases, results from unalyses dealing with one
level ean be translated to apply 1o any other levell The seetions to
follow analyze relations whicl aid in translations of this kind,

PRICING MANUFACTURING MILK AND MANUFACTURED
DAIRY PRODUCTS

Manufactured dairy products and the milk used in them ave priced
under quite & different marketing framework from that i nse for
fluid milk. Prices for manufacturing milk and the devived produets
are established on o pationsd competitive market through equating
supply and demand for the country as a whole, Fassler (62) lound
that, “Although some persistent inconsistencics in the price relation-
ships of the manufretured dairy products ndustry were disclosed,
mueh of the evidenee sugeesied that the pricing mechanism was
remurkably compntible with a compelitive system.”  Of course this
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excludes the years when prices of dairy produets were at vhe support
level. Frices for manufactured dairy products are closely velated
over most of the country and differ chiefly by costs of transportation.
For example, the priee of bustter in the New York wholesale market
practically never exceeds the wholesale price of butter in the Chicago
market by more then one cent per pound. This is about equal to the
cost of transporting butter from the Midwest Lo New York. Since
value of manufacturing milk in any locality is related to prices of
products derived from i, regional differences also oceur in the prices
paid producers for manufscturing milk,

Storability of manufactured dairy products and low transportation
costs in reiation to total value are physical factors that encourage a
close price relationship among regions. Two aspects of the marketing
framework that assist in bringing about competitive pricing throughout
the nation are discussed in the scctions that follow.

Pricing and Marketing at Country Shipping Points

The pricing of manufactured dairy products al country shipping
points, particularly at creameries nnd cheese factories, is inhervently
competilive primarily for three reasons: (1) The relatively large
number of small manufacturing plants that are independently owned ;
(2) the abilily of farmers in most cases to choose outlets by selling
their millc either fo creameries, cheese factories, or condenscries;
and (3) the fact that the individual plant in general does not limit
clirectly receipts of milk at the plant but rather accepts all milk
delivered by Iarmers. Selling prices for the product and paying prices
for milk at these plants are nfluenced by prices of manufactured dairy
products established in central markets after allowing for processing
and marketing costs. On the other hand, variations in prices and
output at any single plant cannot affect the price in central markets
significantly.

The 1947 Census of Manufactures (156) reported that of the 6,503
datry plants classified according to mejor produch produced, there
were 2,157 plants meking butter, 1,811 plants making natural cheese,
562 plants making concentrated mill (including dried milk), and
2,273 plants making ice cream. In the same group there were 11,144
plants in 1919 and 9,446 in 1939, indicating & fairly steady and sub-
stantial decrease through 1947. When the number of plants report-
ing the production of specified dairy products to the Agricullural
Marketing Service in 1954 are compared with the number reporting
m 1939, we find only ) as many plants msking butter in 1954, ¥ as
many making American cheese, % as many making evaporated mitk,
# as many making ice cream but almost twice as many making nonfat
dry milk solids for human consumption., Most cheese faclories are
small in relation to other dairy plants and many ave operated by the
cheesemalker and his family withoul additional help.” More plants
making cheese are lecated in Wisconsin than elsewhere. Much of the
decrease in the number of clicese factories has resuited from improve-
ments in (ransportation and increases in output per plant. In the
days of horse transportation, cheese factories used milk from aress of
little more than a ?- to 4-mile radius, but now these [actories assemble
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milk from 10 times the distance. Improved transportation also re-
duced the number of plants making butter, but the major drop
vesulted from the decline in production. Economies in scale of
operation are o further factor contributing to increasing output per
plant, thereby enlarging the size of the procurement area and decreas-
ing the number of plants. In 1954, the average cheese factory pro-
duced approximately 741 thousand pounds of American cheese. This
was more than 3 times the output per factory in 1939 and over 7 times
that of 1919. The output per creamery of 585 thousand pounds o
butter in 1954 was about 50 percent higher than the output in 1839,
but over 2} times the output in 1919. The output of abont 26
million pounds of evaporated milk per plant was over 1) times that
of 1939 and almost 4 times the pusput of 1919.

Cook, et al (8/) in a recent study of creamery pricing praclices in
the North Ceutral region found that the average creamery 1s relatively
small and hns limited financial resources. Beeause of limited capital,
and in order to pay their milk producers regularly, most creameries
sell their bubter as soon as it is manufactured. They ordinarily can
not store or hold butter to benefit from any prospective higher prices.
Most plant managers are trained in the field of dairy manufaclures
and not marketing. Further, as a rule, managers of small creameries
process all milkk and cream delivered into butter, regardless of markot
conclitions. This may result largely from a lack of cquipment to
malke other kinds of products and the fact that butter can be stored
more cfficiently than can milk or creani.

Other indings from this study that pertain to pricing are as follows:
\ost creameries ship butter regularly to only one veceiver, although
half of the larger plants reported more than one buyer. Likewise,
many creameries were st n disadvantage in selling butter because
they lacked adequate market informalion. Creameries usually seld
butter subject to a sales agreement with a reeciver of butter. The
snles agreement ordinarily provided that the crenmery would be paid
for ils butter on the basis of a central market price quotation for
butler on a certain day, frequently the day that the butter arrives
at the destination. ‘e price quotations most commeonly used were
that of the Urner-Bavey Company (136) for the New York marlket
and thet of the Chicago Price Current (26) for the Chicago market.
The stles agreements also specified premiums above quoted prices
and, in some cases, discounts from the central market quotation.
Likewise, more than two-thirds of the sales agreements stipulated that
the shipper pay the cost of shipment to the recciving point. Other
provisions were included which aflected the met price received by
ATCANCTIICS. :

The findings of Miller (89) in a recent study suggest that American
cheese at Wisconsin factories is priced in much the same way as is
butter at creameries. For example, he found that during 1948 Lhe
price of American cheese to [actories in Wisconsin wag almost uni-
versally based on the prices prevailing on the Wisconsin Checse
Exchange, bub in many cases the actual prices varied by a rather
complicated system of promiums. These premiums, in addition to
the usual one for moistire, were based on the fat content of the clieese
or were in the form of hauling costs or supplies Turnished free or al
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less than cost. A resulting weakness {rom this complieated sysiem
of payment is that faclory operalors are pooily informed nbout the
operation of the premium system used by their competitors, Honce,
it is dilficult to compare prices with neighbors or among alternative
outlets for cheese,

The effects on pricing of the factors discussed ahove can be sum-
marized as {ollows: Many creameries and cheese faclories are in &
poor bargaining position m relation lo their huvers hecause of their
smallness, lack of knowledge, limited financinl strength, and the
hature of the markeling system.  They sell their oulput al the going
markel price beeause the output of an individual plant is Leo small
to affect the price in the centeal market signifieantly.  Further,
stnee many of the creameries and cheese faclovies have inadequate
capilal to ecope with changes in demands and supplies for dairy
products, the price uncertainty and visk tends to be passed bhaak
to the producer of milk.  Tn short, the price received by the milk
producer tends to be the central market price loss cost of manu-
facturing plus an allowance for profit.  The profit margin (sometimes
negalivel is conditioned to a greal extent by the degree of competi-
ton present in the supply aren as delermined by the number of
alternatives available to the farmer for selling his milk, In many
arens the competition by plants for_the same supply of miik is sub-
stantinl.  For example, Blum and Mareh (13, p. 14) Tound that 4
of the plants used iw compiling the “18 condensery” milk price
series competed with 8,15, 23, and 28 plants, vespeclivels, in oblain-
ing their supply of milk.

On the other hand, most of the plants making evaporated millkk are
operated by one of the fow large manulacturers of evaporated milk
i the country---Carnation, Pet Milk, White House Mille, and the
Borden Companies. The markeling of evaporated millc has been
i the hands of the manufacturers, who distribute their producls
divectly Lo wholesale grocers and chain stores. Unlike the small
ereamery or e lamily-type cheese factory, manufacturers of ovapo-
rated milk do attempt 1o regulate the supply of evaporgled milk
to somie extent, The quantity of milk channeled inlo condenseries
is affected by pricing policies ‘of these firms that take into aecount
the demand and stock position of evaporated mills in relation Lo the
supplies of all milk and competilive prices in ollior outlets.

Oune of the important developments in recent venrs is that a num-
ber of manufacturing plants have been equipped to produce several
dairy produetz. The more bighly diversificd of (hese planis—-known
varipusly as flexible, diversified, or mulliple-product planis— nre
few itn owmuber, bul quite important in volume of production. In
aoveeent stady, Cowden and “Urelognn (3.4 roported that of 9,730
dairy plants reporting to the former Bureau of Agricultaral Economics
in 1944 there were about 100 diversified plants whieh together ac-
counted for the following percentages of production: Buiter, §
pereent; cheese, 2 percent; evaporated milk, 7 pereent; and other
mmportant condensed and dreied milk produets, 20 pereenl,  ‘These
diversified plants significantly  affeet (he seiting i which dairy
products are priced heeause they add flexibility to the chanueling
of milkk into different outleis.

O
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Pricing in Ceniral Markets

Wholesale prices of dairy products that are determined in conbenl
markets tend to reflect and Influcnce the economic position of dairying.
As discussed previously, central market prices are used ns bascs for
determining sclling prices of manufactured dairy products at most
crenmeries and chicese Tactories. Likewise, owners of manufacturing
plants usc these prices as bases for paying larmers for milk and butter-
fat delivered to plants. Pricing in many fiuid milk markets under
the classified pricing system have as bases wholesale prices for dairy
products determined on central markets. Therelore, it is important
to understand how prices ave established at these markets.

Conceplually, the wholesale level is the point at which changing
demand and supply conditions for individual dairy products become
most clenrty evident. Prices for the several products ns cdotermined
here affect the utilization of available milk at manufactucing plants.
As discussed on p. 56, relationships among these prices cannot
change materially without more milk being diverted to the higher-
priced product. On the other hand, if the final consumer demand for
one pracuct inereases relative to the demand for others, this 1s re-
flocted in the wholesale market thirough the increased demunds of
retailers, and prices of that product relutive to those for other dairy
proclucts tend to rise sufliciently to resull in the neceessary inerease in
production. Demand and supply for totad milk, on the other hand,
tends (0 be cquated at the farm or plant level.

Sinee, in terms of value and market influenee, butler 13 the most
important single manufactured dairy product, pricing of it in central
markets is (iscussed first.

Several studies, notably those of Quintus (1083, Nicholls (98),
Mathis and Hirseh (84, Cools, el al (37), and March and Herrmann
(83), have dealt with problems of marketing butter and the establish-
ent of prices for butter. The study by March and Hersmann deall
specifically with the establishment of butler prices at wholesule in
Chicago and New York.

In the early 1900%, creamery butter generally was sold ou & com-
mission basis in the wholesale market. This was replaced later by a
sales agreement system of direct procurement. Nicholls found that
an important development in the markeling of butter boatween 1918
and 1938 was the dwindling in importance of wholesaler and jobber
chanpels which had onee dominated the market. Instrumental m
this change were the developmeat of (1) direct buying by firms thal
controlled the distribution of butter &l the way to the retailer and (2)
large dairy firms with [acilities 1o handle bulter all the way to the re-
(ailer. Findings of Maceh and Ferrmann showed that 85 ta 90 per-
cent of the butter bypassed open market wholesale chrunnels and was
handled directly by butter markeling cooperatives, chain stores, and
large daivy corporations and meal packers.

Price quotations reported in the Chicago Market Report Service
(284) [roported in the Chicsgo Price Current {26) wnlil 1054] and
Grner-Barry Market Report (186) are based exclusively on trading
on the Chicago and New York Mereantile Exchanges, respectively.
‘Frading on the spol butter markets of the exchanges tulees place at
o specified time each morning on the floor of the exclmnge wnd lasts
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for 15 minutes in New York and 30 minuies in Chicago. The exchanges
take the position that they merely provide a maerket place where
buyer and seller may meet and that any interpretation which is made
of the trading which takes place is not under their control.

Actually very f{ow sales are made on these exchanges. March and
Herrmenn (83, p. iii) report that “only 10 to 15 pereent of the butter
Lhandled by major receivers is bought or sold on the open markst in
trensactions that could potentinlly be exccuted on the exchanges.”
Nevertheless, since the value-establishing function of exchange tind-
ing plays such an all-important part in establishing commercial quo-
t-a,t{ions, certain findings by March and Herrmann (p. iv) are repeated
below:

“Chicago and New York mercantile exchanges might broaden their
functions as market places if certain changes in the spot butier rules
were made, as {ellows:

“1. Make it possible for receivers Lo offer butter on the spot call
which is located ab various country concentrating points ontside of
Chicago or New York,

"2, Provide for a fuller description of butter offered on the ox-
change, including such fnclors as salt and color.

“3. Provide the buyer pay the seller & recciving and handling
allowance for butter purchnsed on the spot eall.

“Findings relating to certain crilicisms of ceniral markel butter
prices were as follows:
“1. Premiums over the commercisl quotations are frequently
paid to creamories and in the open market. This is not & serious
wenkness for those who understand the nature of the quotation.

But, it would be desirable Lo develop periodic reports of the level
of premiums being veceived by ereameries.

“2. Butter prices have fluctunted considerably from day to day
at cerlain times but are not more varisble than the prices of several
other agricultural commodities.

#3. Central butter market quotations are based on a limited vol-
ume of trading by & relatively few traders on the Chicago or New
Yorl mercanfile exchanges. Such (rading is generally undertaken
primarily for the purpose of adjusting values and not for the pur-
pose of buying or selling butter.

“4. Many of the major receivers and distributors trade only in-
frequently on the exchanges, but they are ususlly represented at
the trading sessions and are prepared to buy or sell buiter on the
exchanges, If necessary, to protect their interests as to value. A
trader cannot keap the market out of line with the sentiment of the
trade for more than a short Lime unless hic is willing to buy or sell
sizable quantities of butter. Nevertheless, the thinness of the mar-
ket malies it possible for an individual to occasionally exert dispro.
portionate influence on the market {or short periods of time.”
Price guotations on the Mercantile Exehange and wholesale prices

for bubter reported by the United States Department of Agriculture
for New York and Chicago difler in the following wags: (1) The
{ISDA prices reflect wholesale transaclions between denlers n the
open markel in addition {o trading on the Exehanges. (2) Open
market transactions bebweon dealers take place throughout the day
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instead of the 15- and 30-minute trading periods on the New York
and Chicago Ixchanges, respectively. (3) Whelesale selling prices
reported by the USDA are usually higher than the quotations on the
Mervcantile Exchange becenuse its prices include sales of bulic butter
i the open market, which generally are made at a markup of ¥ to &
cent over the commercial quotation.

In many respeets, the pricing of cheese in central markets and at
cheese [aclories is similar Lo that for bulfer. ln a recent study,
Miller (89, . 2) found that “during 1948 the price of American cheese
to {actories in Wisconsin was almost universally bosed on the prices
prevailing on e Wisconsin Cheese Exchange, but in many cases the
actual prices paid fnctories varied by & rather complicated system of
preminems,  Wheolesale prices for Asverienn cheese in such markets
ns Chicage sud New York also lollowed closely the prices pnid on
the Exchange.”  He concluded that the membership on the Exchange
il & brond enough bhase Lo represent an adoquale cross section of
the industiy. Tie (p. 1) stated that the membership consisted of
oo deading nationsal distributing corporntions, a number of inde-
pendent cheese dealers and processors, at least one chain store,
several cheese producer cooperatives and a consumer cooperative,
The membership list in 1949 consisted of 49 members . . 7

The findings of Miller (89, 1. 21) on the relation beiween Exchange
prices and wholesale cheese prices in New York and Chicago arve of
wterest:

“Correlations of Exchange prices with central market quotations of
the following Monday were 0.994 for both New York and Chieago
aed even slightly higher for the {ollowing Tuesday in both cascs.
There were slight deelines in both cases for the doys Inter in the week
than Tuesdny. ‘e conteal wholesale markel quotations of the fol-
lowing Friday, however, still showed n higher coreelation with BEx-
elinnge prices (0.991 for Chicago and 0.981 for New York) than those
established at the central markets on the same day as the Exchange
session {(0.953 for Chicago and 0.837 for New York).,” Since the prices
i New Yorlk and Chieago appenr to follow rather thap lead prices on
the Cheese Exchange, prives on the Exchange appear to be a better
indicalor of prospeclive price trends in the cheese induostry than
ventral prices at Chiengo and New York., IFurthermore, because of
the nature of rules on the Exelunge and because of the hroad board
membership, probably it ean be concluded that the national supply
md demand position for cheese is more sccuralely reflocted on the
Exchange,

The markeling of clieese alwayvs has shown some ecutealination of
control at the warehousing stage, the firsl step lrom the factory.
The inveution of processed cheese in 1916 (see p. 17) and the rising
importance of processed clicese in the total chicese picture in the 1920’
led to n Turther degree of centralizntion.  Nicholls (94, »n. 88) reports
that by 1930 all the basic patents concerning processed cheese were in
the hands of the National Dairy Products Corporation and the Borden
Compaiy, after n 3-year period of expansion, moergers, and consolida-
tions. The patents have expived, but these compunies continue to
dominate the field of cheese mavkeling.

Froker ot al {5.4) lound thal small producers and speeinlized middie-
men never have been important factors in the handling ol evaporated



http:s])('cinli7.cd
http:C'hico.go

120 TECHNICAL BULLETIN 116S. 7. %. DEPT. OF AGRICULTURE

milk.  Marvketing of evaporated milk hias been in the hands of the
manulecturers who chielly distribute their producls directly to whole-
sale grocers and chain stores.  Obviously, central market pricing of
the nature and magnitude found for butter and cheese does not exisl.
However, the manufacturers’ selling prices for evaporated mille re-
ported by the Agricultural Marketing Service are quite comparable.
The Agricuitural Marketing Serviee publishes nversge wholesale
selling prices al manufncsurers’ distribution points far carlot sales by
geograplne divisions.  These prices include both nationnl and loeal
brands and probably represent approximately o weighted average
price.

Belore September 1933 and alter June 1947, manufaciurers’ selling
prices were essenfially those established under free markel conditions.
From Beptember 1833 through May 1935, the industey operated
under Marketing Agreement 7 under aulbority of section § of the
Agricultural Adjustmaent Aef of 1933.% This agreement establislied
minimum and maximum prices for selling evaporated mitk and set
mintmum paying prices for milk used. Trom May 1935 hrough
June 1947, the industry opernted under Marketing Agreement GO
and Tdeense 100 under the Agricullural Act of 1933, as amended,
and the Agricultural Masketing Agreements Act of 1937, In the
area of selling prices, manufucturers, as in the carlior agreement,
were bound (o prices establishied by zones 1. 0. b. distribution poiuts,
but they now were free to make changes by submilting a price list
that was eventually distributed to all other suppliers, On the buving
side, minimum prices (o he paid Inrmers were established by a formudla
based on the price of American cheese ol Plvmouth, Wis., In combina-
tion with the price of 92-score butter at Chicago. During this period,
however, prices actually paid farmers alwavs were ahove the mini-
mum prices; lormula prices, therelore, never were effoctive.

As noted carlier, the average manufacturers’ selling prices as
published by the Agricultural Marketing Serviee inelude both national
and loenl brands.  Hassler (62), in o vecent study of pricing efliciency
in the manufactured daicy produets industry, found that nationally
distribuled brand prices for evaporated milk were somewhal higher
than loel brand prices, which were more nearly in line with equivalent
prices for butter wnd chieese.  On the procurement side, divergonces
were small even for the nationally advertised brands beeause of direet
compelition of condenseries with cheose fuctovies and creamerics
(or l}m same supply of milk,

Generally, cream---particaluely croam for table use—is priced under
tie same kind of classificd pricing system as wmilk for fluid use. TFor
this reason, cream often is not considered a part of the manulact uring
segment of the dairy industry. Towever, it some instanees cronm of
bottling quality, and wlso eream of manufueturing quality for use in
ice erenm, wre priced on an open wholesale market, Whether the
wholesale cream market is truly open and competitive depends on
the extent to which swuitation requirements permit the free move-
menl ol cream supplies regionally.  For example, the Federal order
in Boston permits erentn that is hought on the open wholesale market
i that ¢ity to be sold as ereom for fluid use, and the formuln Tor

* For o detaited study of the evaporited milk indwstey under Fedoern! Marketiog
Agreements, see Baker and Troker (21,
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pricing fluid erenm ab velail is based o (he prices estublished on the
open markei. Bince western cream is sold on this market, prices
there probably reflect the supply and demand position for cream lor
the country ns a whole.

PThe United States Department of Agriculivre reports three whole-
sale prives for 4U-pereent cream of hottling qualiy {or he Phila-
delphin marker,  Differences are primarily o vesult of quality re-
guirements,  u this market, the wholesale price of eream approved
for Pennsylvania only probably is as muel 1 competitive price as
the price v Boston,  The wholesale priee for cream approved for
Pennsvivanine and New Joersev, wd  the price for Peansylvania,
Newnrk, and Lower Morlon township, also are competitive, as erealn
enn be purchnsed from a wide aren. The quoted wholesale price for
40-perecnt bottling eream for New York Qv on the other hand, is
Jess competitive, boeause sources of supply are Hinited (o speeilied
approved areas. A farge market also exists for erenm of manufac-
furing quality for use i tee ercnm as represetted, for example, by the
Peansy ivania approved price in Philadelphin, and by the price al
Atlanta, Georgia,

Wholesale selling prives are available for other manufactured dairy
produets sueh as div whaole mitk, nonlat dry milk and casein, but
usually only for the markets in New York, Chieago, and Saa Fran-
N,

PRICING MILK IN FLUID MILK MARKETS"

Sieiking differences exist in the marketing of fluid milk and milk
wsed in manufneturing outlets,  Many of the particular mstitutional
arrangements in the Juid sector nnve visen in part from the altempl
to solve milk murketing and pricing problems,  These problems, (0 o
large extent, were the result of pricing problems closely associated
with the unture of the product and the maintenance of the seasonal
nnd exelieal supply-ronsumption balance,

Trlwid milk, beenose of Hs bulldiness and perishability, s not adapted
(or trading on any kind of a central market lor the purpose of price
determination.  Historieally, prices for Nuid use were determined by
advance nogotiation between producers and users or distributors,
But as markeling areas expanded, ao overndl milk macketing procedure
beeame necessary (o overcome the inherent instabilitv of fluid milk
prices and of fuid markets.  To correct this, and to promoete orderly
marketing, & system of classified pricing and pooling was developed,
Novertheless, prices of milk producers ofien beentie seriousty depressed
beenuse of disparitios in bargaining strength between produeers and
istributors.  The wenknesses of producers in bargaining Jor the sale
ol their milk were closely associnted with the bulk nnd perishnbility
of the produect, thelr inability to marke! milkk sot peeded for direct
consumption, end e difTerent seasonal patterns of milk produetion
and consumption.  Belore public segulation, the coffoctivencss of
elassiliod pricing and pooling often beeae neghgible when the marler
wag 1o 8 surplus supply position, because both handlers and producars

W Rgr debailod studies desiing with factors that afieet prices in uid milk markets
and concerncd wilkh Ehe theoretival considerntions and problems involved in
priciog mitk in fuid markets, see Blaek (7, Cassels (24, 285, Goaonnilz and Reed
(7, Hmmerherp, Parker, and Bressler (801, aad Bredo and Rojko (48,
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in the short run found it profitable to Lransact business at a price
that reflected the average or “blend” price, plus 8 nominal premium,
but one that was lower than the class-use price for fluid milk, Asa
resull of these marketing diffieullies, milk producers in -aeny arcas
requested Government intervention in the marketing and pricing of
milk, espeeinlly during and aller the depression in the 1930's.

Fluid Milk Markets as Local Markets

istorically, each fluid millk market has been considered o separate
local market. sually, locul supplies of milk were equated with local
demands for [luid milk, and only when local supply execeded local
demand by o substantial amount did these markets become part of
the national market,  Severnl {aetors were important in keeping fluid
mil morkets local: (1) In days of poor reflvigeralion, perishability of
fluid millkk made it mandatory that milk be produced locally. Im-
proved transportalion, refrigeration, and methods of handling milk
have in reeent yenrs eliminated this restriclion to a considerable
degree.  (2) Sanitation and gquality control had ils origin in local
health ordinances.  Uniform sanilary regulasions and reciprocity,®®
a requirement for intermarlket and interregional movement of Auid
millg, followed next; only recently has it applied over wide geographic
areas.  (3) Cost of Lransporting fuid mitk, Huid cream, butter, cheese,
aund other concentraled dairy products differ. To illustrate; & hun-
dredweight of 4-percent milk can be converted approximately into
(a2} 10 pounds of 40-percent cream and & pounds of skim milk powder,
or (1) 10 pounds of American chepese, or (¢} 5 pounds of butter and 8
pounds of skim millk powder. Fven il wransportation costs were
identical for the same weight of final product, these differcnces in
densitics would indiente substantial differences in the costs of shipping
milk in the different forms. In addition to density, weght and
porishability have o tendeney Lo cause Lransporialion cosis to vary
directly with the value of ihe product in relation to these foctlors.

Thus the ratio of transportation cosis of milk to an equivalent
amount ol cream is roughly 7 {o 1, to skim milk powder 15 to 1, to
American cheese 12 fo 1, and to butter 25 to 1. Concentrated daivy
products, whose values are high relative le their weight, enn be
shipped cconomically for longer distances than relatively bulley and
perishable fluid millc.

Tor all of these reasons, city milk markels tend Lo oblain their
sipplies of mik lor fluid use lrom the elosest production aven.  Fluid
cream may be oblained from more distant areans, aud concentratled
dadry products, sucl ag butter and cheese, Irom even more distant
areas,  The tendeney toward a concentration of speecialized arens of
production around constming centers would preveil even in the
absence of sanitary regulntions for the production and hondling of
milk for fluid use, or in the absence ol similar Institutional fnctors,
Local sanibary regulations may tend fo malnwain existing aveas of
supply, bul ey did not eawse the original pattern,  Milk producers

2 An arcnmgement whereby milk Lhat is npproved for Buid use in one market iz
nceepled in another market, amd viee versa.
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whose larms are near whan areas usualiv cujor a natural competilive
locution advantage in the fluid marvket.*

Theoretical Relationships Between Local Fluid Milk Markets and
the National Market for Manufacturing Milk

Tocal fuid wille mackets obviously are Lo some oxtent velated Lo
{he national market for manufacturing milk, because part of the milk
shipped to the finid milk market is used in manelacturing, For most
producers who regularly sell on the fluid market, however, prices for
fluid use nre bigher than prices the milk could comumand from man-
ulacluring plants; therefore, more complicated economic relations ave
tvalved for milk sold to fluid markets.

To gnin insight into the nature of the relationships between local
fluid milic markels and the national mariet for milk {for manufactur-
ing, let us suppose that there exists a single large isolaled consuming
eenter in the midst of a millk-producing arca.  Supposc also that the
demand {or milk for tuid wse st the €. 0. b. city plant level can be
represented by the curve JMN, on the extreme vight in figure 8. Spe-
cifically, this demnnd curve ropresents the quantities of fuid milk
that will clear the market at robaidl prices less costs of city distuibution
and processing in cily bollling plants.  Such prices correspond ap-
proximaltely Lo the denlers’ buying price for milk for fluid vse for
seletted individunl cities ns reported by the Agricultural Marketing
Serviee in the Fluid Milk and Cream Report (143).

Suppose that milk producers in the supply area surrounding the
consuming center have two ehoices of selling maillk: (1) To ship to the
ciiy plant or to country plants which ship milk to the local market,
and (2) lo sell to nearby plants which produce maunufactured driry
products.  Naturally, they will sell to that ouvtlel that returns the
highest price for thewr milk.

The left-hand part of figure 8 shows the price received by farmers
in the supply arca for milkk sold in alternative outlets in relation to
the distance of the producer {rom the loval market. If producers sell
milk to manulncturing plauts, they recelve a price ab the level of line
DBIE. As discussed previously, this price is established through the
inleraction of supply and demand forces for manufacturing milk (in
forma of manufuctured products) on the national market. If we are
dealing with a small supply ares, the guantily of milk produced in
this aren cannol alflect sigmficantly the price of milk for manufactur-
ing uses.  Therelore, the price line DBIE may be looked upon as a
base millkk price, which is approximutely equivalent to the average
pitee received by farmers, Lo, b, plants, lor milk for manufacturing
purposes as roported by the Agricultural Markeling Service (146).
Obvicusly, i uny milk from this aren is to be channcled into fluid
oullets, the price received by the farmer musth be at least as high as
thie base price line DBIE.

In contrast fo prices for milk for nmunufacturing, prices received by
farmers for milk in fluid outlets result from the simultaneous infer-
action of four main lactors within the local supply aren. These are:

A Locention theory nnd the effecel of loeation on regionnd prices nand production
zoties 15 diseussed in bhe seetfous that {ollow.  The sindies cited in lootnote 19
nlse deal with bhis aspeet of the sabjoeck
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HYPOTHETICAL RELATION BETWEEN LOCAL FLUID MILK
PRIGE AND PRICE OF MANUFAGTURING MILK

FARM PRIGES RELATED PRIGE- WHOLESALE DEMAND
TO DISTANCE FROM MARKET RELATIONSHIP FOR FLUIDO MILK
% PER CWT. 5 PER GWT. "

MARKET DEMAND
FOR FLUID MILK

FLUID USE

QUANTITY
aF MILK

k. 5. DEPARYMENT OF AGRICULTURE HEG, 168 - 56( 10} AGRICULTURAL MARKETING SERYICE

Ficurr 8.-—DPrices of milk for fluid use in city markets are determined by (1)
special demand Tactors in the market such as consmmer income; (2} loeal
supply conditions with reference to costs of production, distance of milik
supplies to market, density of production of miillk and marketing costs; (3)
prices of milk for fluid use in eompeting supply and inarket arcas; and {4)
priees of milk i available manufucturing outlets.

(1} The velatively inelastic demand for milk at the Nuid merket as
represented by the line MN.  Statistical analyses shown earlier sug-
gest that for & 10-percent change in the retail priee, the quantity
consumed in fiuid uses changes in the opposite direction by hetween
3 and 4 percent. (2) The relatively high cost of mavkeling {(par-
ticularly transporiation) which must be deducted to translate prices
in fluid outlets at the city market into prices rveceived by farmers
located at any point in the supply area for milk channeled into fluid
uses. In figure 8, if the eity plant price is af the level of line RS,
and if marketing costs are assumed ns given in any period, prices in
the supply area velated to distance from the marcket can be repre-
sented by the line ABC. Raising or lowering the price at the city
plant (line I5), with marketing costs lixed, would riise or lower the
price slructure at the countey plant level (line ABC).  (3) The per-
lectly elastic demand for millt m manefacturing uses for this supply
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arew ak & price determined on the national market, as represented by
the line DBIE. (4) The total supply of milk available, which is
snssumed to be fixed in any given period for ressons explained earlier.
For any given density of production of milk, any point on the dis-
tance axis shown at the left side of figure 8 ¢an also represent a quan-
tity of milk produced within a given distance from the market, and
these points have correspending points on the quantity axis in the
right-hand part of figure 8. Tor example, the quantity within the
distanee OF corresponds Lo the quantify UT.

T'he quantity of millk channeled bito utd outlets is not known until
equilibriun is established between the loeal Huid milk market aind
the natwonal market for milk for manufacturing, The cquantity of
milk chabneled into fluid ouilets from any point in the supply area
depends on the relation between prices in fluid and manufucturing
outlels, with milk channeled to the higher priced outlet.  For example,
in the diagram, producers whe are located nearver than the point [
frem the warkel gain by selling to Huid outlets, while producers who
are located beyond point I? gain by selling to manufacturing plants.

At equilibrium, the price al the macket (lHee R5) must be at o jovol
such that the priee in the supply arca (line ABCY is just sulficiently
above the manufacturing price (line DBLEY o siphon [rom the supply
area (that is, the avew within a distanee OF of the market) tn the ety
nirket the quantity of milk correspending (o the quantity (UT) that
will clear the market at e going price (line RS}, Any other sel of
prices, quaniities, and distances e inconsistenl with equilibrium
for the given demuand conditions, supply densilies, markeling vosis,
and manufacturing prices.

Obviously, if more than one fluid milk markes or more than two
outlets had been ineluded, the analvsis would beeame mueh more
complex,  However, the same logie holds for the moere complex ense.

Effect of Seasonal Variation on Pricing

Historvieally, muel of ithe inherent instability in month-to-moath
prices of fluid milk, and many of the pricing prablems, stem from
differeniees in the seasonal patierns of production and cansumption
of milk.  Blum and Terrmann (£2). in a study of sales data in 22
Federal order markets, found that the maximum range in sales of
whole mille between the highest and lowest month was 11 index
points (table 207, On the other Twnd, daily veceipts for those markets
showed a range ol 21 (o 60 index points between {he lowest and
highest month (table 28), Lo Turther agwravate the situation,
consumption of mille was ol & mintmom during Juoe, July, and Augnst
when supplies were in o orelatively surplus posilion, whereas praduction
of milk tends o be the least in November and December, when sales
in most markets are above their annual average.

Differences in the seasonal patterns of production and consumption
affect the balance Dbetween market supplies and market demeand.
Suppose that the equilibrivn position discussed in the previous sec-
tion ocewrred during the flush season. (Sce fig. 8.} Suppose also
the same competitive conditions to prevail.  As we wove [rom the
flush to the short season, the density of milk production declines and
market supplies of milk [rom existing plants and producers beconme
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TanLe 28 -—-D(uh/ average receipts of milk from producers: Index numbers of seasonal variation, selected markets under
Te(lczal malk ma7ketl’nq orders, 1947-511

i

: H i 4 o f . [ : . "
Market, Jan, t ]‘(‘l) ‘ Mar. i Apr. { May | Jine ) July ; Aug 7 hopt, U Qe . Dees | Range?

i
¥

1L 9g1

.

Boston, Mass. .. A costtosal oostomgtoaes! o wislot01 0 gs. a0 f L9
Chlcngo, msa__.. 98 103 109 1154 123 ; 123 | 4001 83 st 89

|
Cincinnati, Ohio. = -~ S0 86 85 E 1081 1321 130 0 1190 110+ 100 j BECE
|

UITAE FIVOINHO

Cleveland, Ohio... .. - 865 90 1075 126 0 126 - 110 0 100 980 93 | 83
Columbus, Ohio... . 874 92 1044 125 | 122 - 110 103 98 - 093, 8, 84
Dayton- Sprmg,ﬁ('ld Ohio . 86 0L ©108 1240 122 . 11 104 09 793 ¢ 40 82
Dubugue, Iowa_ . . o0 - 07 ¢+ I3 132 120 . 97 8F 79 5 82
Fall Rwer, Mass ... : 0L 1 01 96 109 1151 124 08 I S ) © 89
Fort Wayne, Ind._... C89 06 Jo 114 130 4 121 ¢ ] L0892 Ra 83 .
Kansas City, Mo.-Kans .. L8 092 104 119 118 1 115 107 98 a1 . I 806
Louisville, Ky.__. ... . 88 04 C111 1250 115 ¢ % 104 100 ¢ 00 83
Lowell-Lawrence; Mass. o 01 93 10 115 125 120 T 9 06 o ¢ 88 .
Minneapolis-St. P.\u] Minn 107 8 115 1123 128 10120 | 76 68 . 72! 05
Omaha-Council Bluﬁ's Nebr,~Kansg 93 ¢ 101 ! 5 110 124 121 1101 . 89, 74 85 ¢
Philadelphin, Pa . 89 i 04 10108 120 116 10104 1m0 . 92 ) 85
Quad Cities, Ill.-Towa ‘... - o 93 ] | POI08 Y 11G 119 100 Y] Sh 3 S6
St. ‘Louis, Mo 01 97 | Co110 125 2117 9 103 05 86 | 1. 85
Sioux City, Towa. ... . ‘ 95 + ] 108 ¢+ 113§ 124 0 124 ¢ b 97 84 W I8 R4
- South Bend-La Por te, Ind. . 90 4 ¢ 101 ¢ 1074 123 ¢ 121 101 951 88 C.u, §4
Toledo, Ohio. oo QL - 99 104 0 1105 120 119 1040 95 - 02, 88 ! 89 4§
Tri State, Ky.-Ohio-W. \"1 L 3 ] Ao 104 127 Eo126 T3 0 103 80 78
Wichita, Kan§.o.orwoe. . 080 102 0 105 L 106 1 11T 104 0 10 a0 oj 00 a6

3

‘N ‘8911 NIL

kS

AQ LI

22 markels S 070104 Tz loa24 ) 120 108 07 90 85 s2 86

i

' Adapted from Blum and Herrmann (12, pp, 15, 18), Average ratio to 12-month moving average, adjusted to add to 1200,
* Amplitude of index variation from lowest to hxg,host figure.
# Includes suburban Chicago.,
*TIncludes Clinton, Towa.
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» TABLE 20 —Daily average sales of fluid whole milk: Index mlmbms of seasonal variation, selecte(l markets under Federal
milk marketing orders, 1947511

18—185LTF

Market Teb, | Mar.  Apr. | May | June | Aug. | Sept. 4 Qct. | Nov. . | Range?

& Boston; Mass : 101 103 |- 102 100 951 100 | 101 101
Chicago, 111.3 100§ 101 100 100 i 100 | 102 | 101 100
Cincinnati, Qhio ‘ 10271 103 | 100 98 961 103 | 102 102
Cleveland, Ohio ¢ 100 { 100 | 100 | 101 ( 100§ 101 | 101 100
Columbus, Ohio ] 101 102 | 102 ) 08 1 . 964 -100| 103 [ 102
Dayton-Springfield, Ohio 4 100 ] 102 -101 99 07 1 102 102} 101
Dubugue, Towa | 102 102 101 05 97 1 102 | 104 | 102
Fall River, Mass 97 099 99 101 104 104 101 99
Fort Wayne, Ind ) 102 103 102 90 ¢ 93 100 102 102
Kansas City, Mo.-:Xans 102 103 103 96 : 101 103 102
Louisville, Ky 1031 1044 101 95 ‘Jo 102 1103
Lowell-Lawrence, Mass 99| 100} 101 01 ] 100 100§ 101 | 102 | 100
Minncapolis-St. Paul, Minn_.__.___ 102 103 101 ¢ 07 ) 08 | 101 102 | 101
Omaha-~Council Bluﬂs, Nebr.-Iowa.| 1 102 1027 101 08 { 951 101 ] 102} 102
Philadelphia, Pa ] 101 17103 101 100 04 17 102 3 101
Quad Cities, IlL.-Towa * 101 103 102 98 ) 096 101 102
St. Loulis, Mo 102 | 102 | 102 09 ¢ 97 1 - 101 21 101
Sioux City, Town 1] 101 104 |- 100 96 \ 96 | 102 102
South Bend-La Porte, Ind 101 103 1021 7 97 a8 101 107 101
Toledo, Ohio 100 101 | 101 100 100 101 ] 98
Tri State Ky.-Ohio-WV. Va 102 | 106 104 ‘ 96 ¢ a5 100 100
Wichita, Kans ; 102 ¢ 102§ 102 97 . 97 1 102 ; 101

[y
D= SOOI 00N

—
S O WwSiO-100O~1

—

100 | 102 101 o7t 96| os| 102{ 102 101

For foolnotes, see table 28,
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inadequate to meet fluid milk requirements. Hence, the quantity
of milk supplied from the area within a distance O from the marlkes
now is less than UT because of a reduction in production density.
Since producers cannot increase milk production greatly in the short
run, city milk dealers will add new producers by increasing their
buying prices {this is, by raising line BS to the higher position indi-
cated by the doited line). IHigher prices at city plants raise prices
i the supply aren to a level shown by line HIJ and induce some
piants which manufacture dairy products to ship mille to the city
market. This causes an expansion of the milkshed until a8 maximum
number of producers are reached in the month of shortest supply.
The price will rise and the market supply area expand untif the
yuantity in the supply avea (within the distance OK from the market)
is equivalent to the quantity UV which will elear the market at the
price represented by line WX at the c¢ity market.  Therefore, equi-
librium is reestablishied. The same logic holds for the adjustment
from the short to the {lush season.  Thevefore, seasonally, the extent
of the milkshed wounld pulsale hetween distances OF and QK. Pro-
ducers and plants loeated within the distance OF would be perma-
nent participants in the Huid market.  On the other hand, piants or
producers who are located within the distance FI{ would ship milk
only in the fall season and henee be “part time” participants’in the
fluid market, 1In the season of flush produclion, these producers
ship to plaants that manufacture dairy products. The sbove sea-
sonal adjustments are those to be expeeted under competitive condi-
tons, They would not oceur under elassified pricing and pooling
discussed on page 134,

The discussion so far lias assumed no lags in adjustment from the
summer cquilibrium position Lo the fall equilibrium position, or
vice versa. But suppose there ave lags in adjustment.  What then
is the cflect of seasonal variation in the production of milkk on the
price and quanfify relationships in the local fluid milk market in
relation to prices {or mitk for manulncture?

Suppose that in figure ¢ the line D13 vepresents the price {or milk
in manofacluring outlels.  Supposce also that the line MN represents
the demand for fluid milk in the loeal market priced on an £ o. b.
country plant basis. This line is essentially the same as that in
figure 8 cltained Ly subtracting transportation and counlry plant
reeeiving costs from the curve MN. This is shown in figure 8 as the
curve ABC.

Suppose that in the first period, equilibrium has been reached in
the supply avea during Lhe fall season such that the quantity OX of
mitk is supplied to the eity market al the price OD (fig. 9). Suppose
that the number of produecess needed to supply the quantity OX in
the fall produce the guantiiy 0Z in lhe fc[lowing Tate spring and
early summer.  As mentioned belore, if complete mobility prevailed
between outlets, the most distant producers and plants would shift
to manufacivring outlets until the remaining producers and plants
are just sufficient in number to supply Lhe eily market with the
quantity OX. Buf suppose there are lags in shifting between out-
lets. Tor example, lack of readily available manulacturing facilitics
mey tend Lo slow down the shilt {rom fluld outlets to manufacturin
during the late spring and early summer months. This would ten
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HYPOTHETICAL SEASONAL RELATICON
BETWEEN FLUID MIiLK PRICES AND
MANUFACTURING MILK PRICES
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Figune 9—Hypothaticnlly, prices of mnilk for fluid use may be lower seasonally
relative to the longer-run, normal relation between fluid and manufacturing
millk prices in spring months of high production while they may be higher
relative to the novmal relationships during the fall months of low production.
The amount of seasonal variation in prices depends on the case of shifting milk
seasonally between manufacturing and fluid outlets nud the seasonal variation
in prices of milk in manufacturing outlets.
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to depress the price for fluid milk below the manufacturing price
because of an oversupply in fluid channels. On the other hand, once
plants are equipped o produce manufactured dairy produets, they
may require a. premium fo participate in the fluid market on a part-
time basis, since they would have idle manulacturing equipment
whose depreciation costs must Le covercd. TUnder these circum-
stances, the price for millt channeled into (uid outlets in the fall
would have to risc above the equilibrium level to induce the shift to
fluid milk.

It can be shown that for given demands in {luid and manufacturing
ouflets, & given scasonal pattern of supplies, and given rales of shifts
between outlets that nre functions of their relative prices, a particular
disequilibrinm position of unique prices and quantities in the fall and
spring seasons will exist. This is illustrated in section A of figure 9.
Eere the spring equilibrium for fluid outlets might tend to Le estab-
lished at the quantity OY and price OJ, while the fall cquilibrium
might tend to be established ab the quantity OW and the price OA.
The particular values of prices A and J and quantities W and Y
would depend on the level of the several given [actors.

In the example shown in section A of figure 9 it is nssumed that
manufacturing prices do nol vary sessonally. However, uormal
seasonal variation can be expected. If prices for mill in manufac-
turing outlets had becn permitied to vary seasonally, [luid milk
prices woukd tend to fluctunte around the seasonally varying manu-
facturing price. As prices tend to be low in the late spring and early
sutnmer months and high in the (ol and early winter months, the
magnitude of the absoliute Huctuations in fluid prices would be greater
than thaf shown.

It nlse was asswmed that the costs of producing milk in the two
outlets are the same. Normally, however, producers and plants
supplving the fluid market need to meet specific sanitation require-
ments which tend te vaise their costs above the costs of producing
milk for manufacturing purposes. Suppose this amount equals DR
as shown in section B of figure 9. Suppose further that for the initial
equilibrium position in the fall, a suflicient number of producers
supplied the quantity OX at the price OR to the fluid market. FEven
i there were no lags lor shifts in outlets, as the fush season appronchied
the same number of producers would continue to ship to the fluid
market uniil the price fell to the price of manufacturing milk es
represenied by the line DI, At that price, any production in the
flush season greater than the quaniity OV would tend to be shifted
to manulacturing outlets. I1f equilibrium is reached in the flush
senson ab the quantity OV, as the short scason approached, theoreti-
cally no producers or planis would shift from the manufacturing outlet
until she price of milk covered the additional costs of meeting sanitary
requiements. I the long-run average costs are QR for producing
milk for Muid outlets and OD for manufacturing milk, and since milk
ustally is shipped to one or the other outlet the year round on a
given farm, it is more profitable to produce and sell manufacturing
milk the year round at the price OD than to produce for fluid outlets
and sell Huid milk at the price OR in some months and as manufac-
buring milk during the rest of the year. Thus, theorelically, some
premium above the price OR could be expected by those who ship to
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Auid cutlets only in poriods of shortest supply.  Also, as noted above,
os long as some of the milk produced under higher-cost sanitalion
requirements is used o manufacturing outlels, as would be the case
in the flush season, the price of fluid milk in the short run eould not
exceed the price of manufacluring milk in the margingl supply aven.
Under these conditions, theoretieally no quahity differentinl could
exist between fluid and manuvincturing milk in the llush season,

If lags to shifting between outlets are present, the price would tend
to be lower than OD in the late spring and early summer and higher
than OR in the fail,  As shown 1u section B of figure 9, prices might
range between OG in the flush season and OK in the short season, with
the extent of the downvward pressure on fluid milk prices during Lhe
flush season depending Lo a great extent on the clasticity of demand
for manufacturing milk in the milkshed.  In most instances, it is not
perfectly elastic as asyumed in fgure 9. Availability of unused manu-
fnciuring capaciby in the supply area would tend to inervease the
elasticity of demand for surplus milk.  Currently, some of Lthe major
mitksheds appear to have ample manufneturing facilities.  Timproved
transportation, reflvigeration, and commuuniention facilibies nlso would
tend Lo reduce the downward pressure on fhutd milk prices in the flush
scason.  In [acl, in aveas with strong producer cooperatives who own
manufsciuring facilities, the price of manufacturing mik, in a tree
sense, nets as a base price ov floor below which fluid prices do not fall.

Likowise, the extent to whicel the price for milk in fluid uses tends
to rise abeve the manulncturiug level in the {all depends on the ease
of shifting from manufacturing to finid autlets. ITere, sanitation
requirements in each outlel are & major consideration. I require-
ments in fluid cutlets are so rigid that Lthe costs of producing inilk
in the Lwo outlels are substanfially different, a substantial premium
may be requived to geb producers o shift. Bui, because of the
frequent difficulbies encountered in obleining approval, many pro-
duecers Lend Lo mainiain oligibility te avoid reprocessing.  ‘Fhis tends
Lo minimize the rise in prices in the Ml months., Likewise, as sanita-
tion requiremenis beeome more noarly alike for both manulacturing
and flmd outlels, this cosb differential becomes smaller.  Further-
more, in many instances, seasonal shifting is more & shifting of plants
than of producers. Producers supplving these plants may have
regular health approvel, although this is not necessary iu all cases,
as “‘emorgenecy permits’ are issued freely when ndlic is seasonally
short. Thus, shifting depends on plant considerations sueh as cover-
ing deprecintion costs of wlle manufacturing equipment, utilizalion of
plant labor force, ete.  The inlievent seasonal jostability in the price
of milk for fluid uses i local mnrkels is probably less important now
thap formerly. A stable manulacturing price tevel also tends Lo reduee
the tendency to instability in flnid milk prices.

some of the principles discussed in this seetion apply also o cyelienl
varinbions i production and conswmption, but relotive magnitudes
and timing tend to differ,

Development of Organized Milksheds

The need for controls with respeet Lo guality in the production and
marketing of milk has long been recognized. This is so beeause milk
is perishable, it is & good medinm {or the growth of bacteria and 16
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actunlly may carry bacterie dangerous to human beings. Control
has been exercised ot several different levels of Government. 2?2 Milk
and dairy products cntering interstate commerce are subject to the
Federal Food, Drug, and Cosmetic Act end regulations issued there-
under. Most States also have pure food laws and regulations appli-
cable to milk, cream, and manufactured dairy products. On the other
hand, sanitary requirements for fluid mills marketed for local con-
sumption as fluid milk are governed by health ordinances established
Ly local and State health authorities. In general, these require that
milk sold in fluid form in a given locality must eome from sources
approved by the local health agoney.

Quality control of fluid milkk by local health suthorities may have
influenced the development of the institutionsl elements responsible
for organized marketing of fluid milk on a market-by-market basis.
Bebavior of individual markets similar to these of isolated islands was
encouraged, and, in some instances, reinforced by lack of reciprocity
1n sanitary regulations among markets. Ordinarily, milk inspection
for quality control is applied to the area covered by the meximum
seasonal fluwd milk and cream supply area. If the approved supply
area for o local city market is defined in this manner, it must include,
in the flush production season, an arce {rom which o considersble vol-
ume of milic must be utilized in the form of manufactured milk
products.

Soon alter the turn of the century, at the time that many city health
departments were promulgating and enforeing sanitary regulations,
the more successful milk distributors in large cities nchieved consider-
able size nd volume of sales. As evidence of this growth Froker,
Colebank, and Hollman (54, p. 31) reported that three dairy com-
papies handled nearly 16 porcent of the fluid milk and cream con-
sumed in all cities and villages for the year 1934. Evidence of size
becomes more pronounced when data for individual cities are enalyzed.
Based on data for the mid-1930’s, Gaumnitz and Reed (57, p. 41)
reported that for the total Class 1 or fluid milk szles in cach market,
the three largest distributors handled 63 percent in Boston, 84 per-
cent in Phoenix, 63 percent in San Diego, and 90 percent in Richmond.
Treemnyer (62, p. 122) reports that, on the average, the four largest
milk handlers accounted for more than 70 percent of the total Class I
sales 0 the St. Louis market from 1936 to 1948. Swantz (181, pp.
170, 171) shows that the fowr largest distributors handled 64 percent
of the pasteurized milk snles in Minneapolis in 1950 compared with
about 50 percont in the carly 1930%s. Although the fuid milk busi-
ness 1s loeal in nature, the same national companics frequently handle
fluid milk in a score of widely separated cities. Froker, Colebanic
and Hollman {64, p. 35) suggest that this development was encouraged
beeanse “the organization of local fluid milk companies into national
corporations whose capital stock is traded in on the leading stock

2 Dahlberg nnd Adams (35 and 96) show u cemprehensive compilation of
State and munieipal statutes concerned with sanitary regulations, ineluding an
analysis of the relation hebween those regulntivns and actual quality of milk,
Recent contributions that deal with the econoinic consequences of sanitary regu-
lations, as well as with other regulutory agencies in the dairy industry, include
Marketing Research Report No, 98 (1,5}, the National Grange study (135), and
a study by Hillmawu et al (87).
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exchanges, no doubt incressed tremendously, at least for & time, the
total market value of these locsl companies.”

The sdvent of large dairy firms also resulted in & marketing system
for fluid milkc that is highly integrated as to marketing functions.
Mitk sold for fluid consumption frequently is handled by the same
company &t all stages of the marketing chetu from the point of first
sale by farmers to the final delivery to retail stores or consumers. The
main exceptions to this integration arc large fluid millc cooperatives
who have facilibies to handle milk at eouniry shipping points end who
sell to city milk denlers. Vertical integrations, as well as obher insti-
tutional clements such as classified pricing and pooling, have climinated
the tvpe of pricing which was desaribed for the manufacturing segment
of the dairy industry for cach level of the marketing chain, particu-
larly pricing et central markets. Though gencrated o a diffcrent
manaer, the dealers’ buying prices for milk lor fuid use £, o, b. ciby
plaat as published Ly the Agricuitural Marketing Service approximate
the iden of & central market price.

As early as the 1880’s individual deiry farmors, recognizing their
weakness in bargaining as individuals, organized inlo dairy coopera-
tives in order to offset the bargaining advantages presumably held by
the comparatively few large mille handiers. Tlowever, belore World
YWar I, the growth of the cooperative movement in fluid milk market-
ing was slow. TFetrow (47} reporied that a rapid increase in the num-
ber of cooperntive milk marketing associntions begrn during World
War I and continued until aboul 1925, Ile also reported that fluid
milk marketing associalions in 1934 handled about two-fifths of the
fluid milk sold in the United States. Based on information available
for 34 Federal order markets, 31 pereent of the producers supplying
these markets were members of operaling cooperalives and 46 percent
were members of bargalning associalions in 1952. Classification as to
bargaining and operating cooperatives is difficull since some coopers-
tives perform both functions. Melzger (88) suggests that some of
the carly cooperatives were formed for the purpose of distributing and
rateiling milk because they felt that milk handiers were getiing more
than their fair share of the consumer’s doling,  Beeause entry into the
distribution trade in large cities required substantial capital, produc-
ers more commonly formed bargaining sssociations for the purpose of
determining the terms of sale Lo dealers as a group in the market, To
strengbhen their bargaining position, particularly during the flush
senson, bargeining associations often found it necessary to establish
facilities for handling and processing surpluses above fluid millc re-
quirements. In some insbances, associntions which started as bar-
gaining assccistions eventually became corupletely integraled ng Lo
marketing functions, as, for example, the Dairvymen’s League Coopere-
tive Association of New York., Iowever, the majority of the present
sssociations are still primarily bargaining assoclations.

The prime objective of many mitk cooperatives is (o obtain for their
members the highest possible price for their milik—both temporarily
and over & longer period. In regard Lo their effectiveness to achieve
this objective {prior to Federal and Stale regulation of millc market-
ing), Stitts and Welden {128, p. 7) have this tu sav: “In chis complex
economic picture, bargaining associations, by extonding their control
over meny of the marketing {unctions, have been able in some in-
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stances to change or modify the effect of & fow scparate price-making
forces. On the whole, however, their influence has Leen limiled to
geliing prices as favorable to producers as possible under existing
conditions.”

Because of the inherent instability of fluid milkc prices arising from
the seasonal problem, and because of the relative prices for milk in
fluid and manufacturing outlets, it is not surprising that producers as
individuals and ns assoclation members had a strong desire Lo stabilize
prices and, equally importani, to share in the fQuid milk mariet the
yvear around.  On (he other hand, dealers were willing to pay fluid
milk prices only on that portion of the milk actually wsed for direct
consumption as witk or eream. Il is therefore understandable why
negotintion between producers and dealers resulted in the adoption
of a classified system of pricing.  lowever, beenuse producers were
unwilling to shift outlets seasonally, some method of sharing Class I
sales was needed to implement classified pricing.  Toward this end,
pooling was developed in the enrdy negotinted mrrangements belween
producers and dealers.  In the absence of any praciieal allernative,
classified pricing and pooling were incorporaled in the Federal order
progeam and i a number of Siate-regulated markets. Toih elassificd
pricing and pooling Inve as long o history as the cooperative move-
ment.  For example, according to Stitts and Gaumnitz (128, p. 4,
“Iistorically, there have been producers’ milk cooperalives, closs
prices, and mitk pools in Beoston continuousiy since 1917, and before
that for iuterrupted periods as far bacl as 1885.”

Though no attempt is made here to {race out 1he development of the
well organized markel of today, some of the clinracterisiics of the larger
present-day milk markets arve discussed.  Producers are well organized
i practieally all large markets, and theiv associations ably represent
farmers’ interests in publie hearings provided by law or through direct
barganing with dealers.  This is true whether markets have Federnl
or State milk marketing orders or are in the so-called unregulated
category,  The Washington and Baltimore morkeis are notable ex-
amples of large markels 1 which collective bargaining is siill practiced
outside of a governntental regulatory framework.  All organized milk-
sheds have some system of classified pricing and oporaic under either
& dealer or merket-wide equalization pool. Recent developments,
such as owter-market distribution of packaged milk, for example—seo
Cook (30)—amd the probable development of a feasible marketable
sterile milk requiring no refeigerniion, tend (o extend fluid milk
markes to a regional, if not a vational, bosis.  This is in contrast Lo
the present market structure which funetions ehielly on an individual
market basis,  Beeause the policies and strong bargaining pesitions of
fluid milk coeperatives are tied closely (o tie local market, the develop-
ment of a national macket for fluid milk might transform their struc-
ture malerinlly.,

Classified Pricing and Pooling Systems

The classification system of pricing milk and the pooling system
are two institulional elements which tmplement cach obhier 1n deter-
mining what the dealer pays and what $he farmer receives for milk.
Factors leading o their adoplion were discussed above. Detailed
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descriptions of classified pricing and pooling methods arc given in
several studies, notably Gaumnitz and Reed (57) and Stitts and
Goumnitz (128),

Under classified prieing, & separate minimum price is debermiped,
either administratively or by formuls, for cach use-class of milk.
This is the cost of mik to the dealer. If such pricing is used, the
cost of milk £. 0. L. plant in the same use cstegory is the same for all
deslers participating In the market regardiess of the source of supply,
because the dealers’ paying prices are adjusted for locational differen-
tials. Idesally, prices for fhe several end uses ore seb ab levels such
that net reburns to milke handlers ave not alfected by their utilization
of the milk, In most organized fuid milk markets, two basically
different sets of prices arc used: (1) A price for milk used for direck
consumption as fuid milk, and sometimes as fuid cream, which is
set administratively or established by formula for some period in
advance, commonly referred to as the Class I price, and (2) one or
more prices for milk used in the manufactore of specified dairy prod-
ucts which usually are established by a formula which allows for
frequent variations in the price of the end products. These prices
musb be set at & level such that all mills not needed for direct eon-
suniption at the established Class I price is processed into dairy prod-
ucts. They commounly are designated as Class II, Class 11, and so
on, prices with the lower numbers carrying a higher price. For
example, in the Chicago market, the following classes are used: Class
I—fuid milk and {luid skim items; Class II—fuid cream, ice cream,
ete.; Class III—evaporsted and condensed mill, ete.; and Class 1V—
manufaetiwed dairy products not specified in other Clnss uses. In
most markets, mille is classified luto two classes: Class I—milk ubilized
in finid milk products; and Class If—milk in other uses or products.

Under & combination of classilied pricing and & market-wide pool,
each dairy farmer who supplies milk receives for each marketing period
(usually o calendar month) what is termed a “blended” or “uniform”
price. This price is announced by the pool. It is determined by
weighting the different class prices by the total quaatity of midk
falling into each class, for the market as o whole, even though there
may be wide variations in uwse mmmong handlers. Al producers whe
arc members of the markeb-wide pool receive the same price for their
milk, after adjusiment for location of their farms avd the bubterfat
conteut of their milk., For markets emploving individual handler
or dealer poo} arzangements, on the other hand, the uniform price to
individual farmers is computed on the basis of the use made of the
milk by the handier to whom it was shipped. In this insbance, aver-
age prices of producers similarly Jocated may differ owing to iuber-
dealer differences in product utilization.

A decided tendency exists for the dealer type of pool to be replaced
by market-wide equalization pools. These are & natural exteusion
of the organization-wide pools operated by bargaining cooperatives.
The Boston pool shows this historical process—the pool of the dom-
inant cooperstive was extended snd applied to all producers selling
to the market. On April 1, 1956, 15 of the Foderal order markots
employed individual haundler pools, 50 used market-wide pools.

The normal pooling ares in & market is based on an aren large
enough to supply all Class I plus small reserve requirements for the
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market during the {all months. As market receipts incrcase in the
summer months, utilization in nonfluid forms rises and a lower blended
price results. A perennial question asked is: Docs a system of classi-
fied pricing in conjunction with pooling raise the farm price above the
price that would have occurred under competitive results? Because
of the many factors involved, and because cach farm price structure
is generated under a different set of marketing conditions, no clearcut
enswer is possible. As discussed on page 128, theorctically, under
competitive conditions, there would cxist a pulsating milk supply
area seasonally, with some producers selling to the fluid market
only part of the year. Producers sell to either the fluid market or
te manufacturing outlets, depending on the velative prices of fluid
and manufacturing milk. In essence, a varying price structure
results; it pulsates between the kinked line ABI in the spring, and
the line M1 in the fall. (Scefig. 8, p. 124.) On the other hand, under
pooling, although handlers pay in terms of Class prices, the equating
or equlibrium price between handlers and producers that determines
the flow of milk into the fluid market is the blend price, while the
equeting price between manuflacturers and producers is the value
of milk for manufacturing outlets. Thus, under pooling, the relation
between blend prices and prices for manufacturing milic determines
the size of the milkshed, as did the relation between prices of fuid
milk and manufacturing milk under competition.

If no cost differential exists between the milk produced for fluid
uses and manufacturing, pooling should theoretically raise the farm
price slructure, providing the same localional differential is used to
distribute the pool’s receipts as for determining Class I prices, which
is the case in most of the pools, Thus, if all producers and plents which
are needed to meot fluid requirements in the fall are to parlicipate in
the pool the year round—as, for example, the producers located
between OK in figure 8—Dblend prices must be es high in the flush
season as for the short season, as represented by the line HI in figure 8.
However, as discussed previously (see fig. 9, p. 129), sctual seasonal
fluctuations in prices 0?& greater magunitude than the hypoihetical
seasonal prices shown in figure 8 can be expected under competitive
conditions when considerations of bulk and perishability of milk and
dairy products, seasonal characteristics of supply and demand, fixed
costs of seasonally idle equipment, costs of meeting sanitation require-
ments and mobility of milk to the most remuneralive outlet are taken
into aceount. Classified pricing and pooling, on the other hand, tend
to result in more stable prices in the short run. Over the long pull,
under conditions of short-run price stability, producers response to
production in the long run may lead to higher production at given
prices than would occur in ahsence of pooling,

Pooling in all circumstances tends o raise prices to producers in
the outer limits of the millished bocause they share in Class I sales the
year round, whereas they participale only in the fall months under
competitive conditions. The additional money they receive nesd not,
in all instances, come from higher aggregate payments by consumers;
1t may come from near-in producers whe, in the perfectly competitive
model, get the full Class 1 price the year round. These near-in pro-
ducers often are willing to share some of the market to assure stability
in marketing conditions. If (1) the fixed costs of meeting sanitation
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requirements are high, (2} the seasonal variation in milk production is
relatively low, and (8) Class prices ere paid within the milkshed in
such & way that transportation costs are minimized, aggregate pay-
ments by consumaers may be less under pooling than under competitive
eonditions. This bolds if true equilibrium prices prevail in all seasons
so that the cost differentinl between producing for fluid and menu-
facturing milk can be maintained during the flush season in the short
run. As shown on page 131, sctunl prices for finid milk at the outer
limits of the milkshed in the flush season cannof exceed prices for
mapufacturing millc as long as some of the milk produced for fluid
ouflets is used in manufscturing outlets. .

In & given local supply area, producers face an inelastic demand for
fluid use, and highly elastic demand for milk used in manufacturing.
Therefore, Testrickion of the quantity of milk used {or fluid purposes,
by raising the Class T price Lo 2 point where marginal refwmns in
fluid outlets equal marginal returns (price} in manufacturing outlets,
always increases aggregate reburns to producers within the pooled
aress.® If this is done, classified pricing and pooling will raise the
farm price struciure for milk.

Other {aclors also may tend to ralse the farm price siructure.
TFor example, techniques used and standards prescribed in carrying
out ¢uality coulrol may be effective in controlling or limiting the
supply. Somelimes the pooling ares is Iimited by other means, such
as exclusive buying practices and collective bargaining contracts,
either wrillen or understood. Also classified plans as such may act
as exclusionary devices, particulerly when o milkshed has dealer
pools. In addition, rules sometimes are contained in Federal orders
and State regulatory lepislation which may tend to discourage move-
ment of supplies within milksheds and {ree entry and exit from the
market by producers. Restriction of movement of supplies between
millcsheds has in the past frequently resulted in price structures that
are cut of line with squilibrium levels. For exsmple, Bredo and
Rojico {18, p. 77), in their study of price and supply relationships
among Northeost markets, found intermarket and interproduct price
differences during 1947-48 that substantially exceeded price differ-
ences based on costs of marketing. A recent AMS study (145, p. 102)
on regulations affccting movement of mille estimated that modifica-
tion of cconomic and sanibery regulations restricting the movement
of milk probably would result in a reduction of 48 cents per hundred-
weight for about 11.8 of the 46.7 billion pounds of milk consumed
by nonfarm population in 1954 in the affected markets.

Closely associated with classified pricing and pooling are various
kinds of “base and excess” plans nsed in paying producers for their
mille.® These plans were introduced as part of an effort to even cut
production during the year. DBases usually are established in accord-
ance with each individual producer’s marketing of milk in the normally
short production season ; payments are made in accordance with these

% See Cossels (24), Gaumnitz and Reed (57) and Harrls (61) for s detailed
discussion of these effects. Here the market for finid use and the market for
manufacturing milk are considered as two distinet markets.

# For o detailed oxplanation and discussion of the effects of the various plans
see Ganmpitz and Reed (§7), Stitts end Gaumnpitz (1£8), Welden and Herrmann
{188}, Berrmann and Welden (65}, and Quackenbush and Homme (107}.
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bsses in & following period, which sometimes is limited to the subse-
quent spring flush seasen. When bases are in use, a higher blend
price is applied to the base quantity of deliveries, and a lower price
15 paid for deliveries in cxcess of base. Frequently, under « base-
surplus plan, producers make strenuous efforts o incresse their bases
each year so that the final result is that the base price itself is lowered
by the inclusion of substantial amounts of milk priced at a level
below Class I, -

In recent years, several markets have adopted what iz often called
& take-out and pay-back plan® TUnder this plan, & certain amount is
deducted from the producer’s mille check during the flush season.
This amount is pooled and paid back at some designated rate for a
selected period, usually the short production months. Since this
mtroduces conira-seasonal pricing, it tends to provide sn incentive
to even oub production.

PRICE STRUCTURE AS AFFECTED BY GOVERNMENMT .

ACTIVITIES

Since the easly 1930’s, activitics of Federal and State governments
have affected pricing, marketing and consumption of dairy produets
from time to time. This section doss nob evaluate these activities,
but it discusses them insofar as they have aflected prices and con-
sumption. FHistorically, these activities may be grouped into three
main cotegories. The first two affect prices directly, and the third
affects them indivectly.

1.—The first group includes Government activities in the marketin g
of fluid millk as, for example, the Federal milk marketing order
program. Although the man emphasis in the order program during
the early 1930’s was on raising prices, marketing orders basically are
designed to maintain and improve stabiliby of prices and bring about
orderliness in the marketing process.

2—The second group includes price programs designed to raise
prices of manufactured dairy products or preveat them from falling
below o speeified level. These programs also have affected prices of
fluid milk indirectly. Purchases by the Federal Surplus Commoditics
Corporation prior to World War IT were carried out in order to raisc
prices of butter and cheese when they were believed to be unduly low,
Purchases of the Commodity Credit Corporation under the current
price support program are carried out to provent prices from falling
below g predetermined level.

3.—The third group of activities includes food distribution programs
of a broader nuture, such as the carly low-cost mill programs and the
current school lunch and special milk programs. Some of these pro-
grams may have originated as a result of an attempt to give price
assisbance to farmers and to provide outlets for agricultural products
acquired under priec support programs, but their goal also is to im-
prove national health and nutrition, and to expand the consumption
of milk and dairy products.

4;; Bee Roberts (110), Pritehard (103), Roberts and Grayson (111), and Foelseh
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ROLE OF GOVERNMENTS INEPRICING FLUID MILK®*

Development of Federal and State Regulation

As mentioned on page 134, the development of well-organized milk-
sheds and of & system of classified pricing and pooling had their origin
in the inherent instability of fluid milk prices. However, the ability of
classified pricing and pooling plans to maintain stability in fluid millk
prices before public regulation often depended on the extent to which
the dominant cooperative confrolled the total supply of milk in the
market.¥ Lack of tofal or near-total control of supply frequently
tended to break down the effectiveness of the classified pricing and
pooling plans when the market was in a surplus supply position he-
cause both handlers and producers in the short run found 1t profitable
to transach business at o price reflecting the blend price plus a nominal
premium, but still lower than the Class I price for fluid milk. Under
these circumstances, Government intervention in the marketing and
pricing of millt frequently appeared desirable to producers; the
?col;}omic&lly depressec. condibions in the 1930’s gave impetus lo this

eeling,

Both Tederal and Sieie Governments intervened in the price-
determining process in order to stabilize markels for millk, Under
authority of the Agricultural Adjustment Act passed in 1933, the Con-
gress of the Uniled States delegated to the Secretarvy of Agriculture
certain powers by which he could malke it possible {or producers and
distribulors to cooperale in the establishment of orderty mulk matlket-
ing procedures. As a result, the Secrclary of Agvicullure, in 1933
snd early 1934, issued marketing agreements and licenses, or liceuses
without marketing agreements, which regulated the marketing of mitk
in about 50 urban aveas.  The original agreements and licensecs, which
terminated during the first half of 1934, required dealers Lo pay mini-
mum prices to farmers for mille deliveries up to a certain percentage of
each producer’s base, and provided scliedules of resale prices and of
falr trade practices. Reissued licenses in mosbt of these markels

28 This topic is discussed in more detail, particularly with respeet to the role of
State governinents, in the September-Octoher 1936 issue of The Dairy Silualion
{154y. Recent contributions to an understanding of regulalory pricing of fluid
milk with emphusis on economic implieations include reports of the United States
Agricultural Marketing Service (145, 148}, hearings Lefore the Subcomimities on
Dairy Products of the House Committee on Apriculture (164), a National Grange
study (785), studies Ly Warner (186), Spencer and Christensen (J25 and 1286),
and a report of the Federal Milk Order Etudy Conmumittee (403, The emphasis
here is on the effect of regulation on the factors that affect the process of price-
determination rather than on a deseription of the nature of Government par-
ticipation,

it The Washington, D. €., market is one where the dominant cooperative
appears to control & sullicient share of the total supply of milk in the market to
maintain price stability through the mechanism of classified prieing and pooling,
while operating outside the framework of the Agricultural Marketing Agreement
Act. aumnity and Reed (§7) demonstrafed thaf, even with complete mobility
of supplies, this cooperative had a bargaining advantage associated directly with
a high degree of conirol of supply within the contiguous area surrounding the
market. This reflected the geographic isolntion of the market from other areans
of heavy milk production and thic high traunsportation costs of fluid milk. In
addition, producers who are approved for surrounding markets almost nlwnys
must make additional invesfments and change bheir methods to meeb District of
Columbia health inspection. Igeently, the Marylund-Virginin Milk Producers
Association requesied a Pederal order for the Washingion market,
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dropped the provision for a schedule of resale prices and only required
deaFers to pay minimum prices for milk subject to the license. An
smendment to the Agricultural Adjustment Act in 1935, and the
subsequent Agricultural Marketing Agreement Act of 1937, specified
more clearly the Sceretary’s authoriby. Lack of specification was an
important wealkness of the early legislation. In addition to ineludin
& provision for mandatory public hearings, the act specificall ¥ approveﬁ
certain existing markeling arrangements, such as classified pricing and
pooling, s necessary for maintaining minimum prices Lo producers.
‘Fhe legislation was tested in the couris and was placed on a firm legal
basis in 1939.2

Although the legislation of 1935 and 1937 provides for the use of
markeling agreements, the marketing of milk usuelly is regulated by
marketing orders.” A milk marketing order applics to a specified

TaBLe 30.—Federal licenses and marketing orders regulating the handling
of mitk, 1984-56

Year Licenses ! | Orders ? Year Lizenses ! { Orders ?
Number Number N umber Number
1934 _____.._. 15 0 1946 . ____ 1 20
1935___ . ______ 406 0§ 1947 ________ 1 30
1936 ________ 32 6 1948 ______. 4] 30
1937 o _ 18 7o 1940, ____ 0 35
1938 _._ 15 1G4 1930 ___.__. 1] 39
1939 . ________ 14 14 1951 . __ 4 45
1940 . ______ 12 19 1858 _________ {1 50
141 7 20 1953 . __.__ [¢] 2 40
192 L. 5 224 1954 ____ 0 53
1943 ______ 5 22 1955 . __.__ 0 63
1944 ______ 4 B4l 1996 ___ ) 68
1945 . ____ 1 27

! First license effective Angusb 1, 1933; most licenses in 1935 effective January 1
or February 1; other years, licenses in effect on Januwary 1. Some licenses were
suspended and Jater terminated; lHeenses under suspension are not included in the
table.

* Orders in effect il or a portion of the year; first order effective February 1,
193¢,

* The net lass of one market is the result of & consolidation of the Clinton and
Quad Cities orders; a consolidation of the Muskogee order with Tulsa; and the
sddition of Muskegon, Mich., as 8 new order.

* Unifed States v, Rock Royal, 307 U, 8, 533 (193%); H. P. Hood and Sous v,
Unit{ed Séﬁ;ltes, 307 U. 8. 588 (1939); Uniled States v. Wright Dairy Co., 215 U. S.
110 {1943). .

2 The Secretary of Agriculture presents a marketing agreement to milk han-
dlers in the marketing area concernad simultaneously with the issuance of the
final decision concerning an order on fuid milk. A milk marketing agreement is
& voluntary contract in which individual handlers stgning the documunt sgree to
observe certain minimum prices and terms of sale with respeet to the milk pur-
chased from milk producers in the proposed marketing area. If handlers do not
approve the marketing agreement, which usualiy is the cesc, the Seerebary may
issue an order to carry out the purposes of the Act if the order is approved by two-
thirds {in some cases three-fourths) of the producers dalivering milk to the market.
The act also suthorized use of marketing agreements for processed dairy produets
on a nationwide basis. No such agresment is now in cflect, but in times past
markeling agreements have beeun in effect for evaporated milk snd nonfat dry
milk solids,
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local area and requires all millc handlers to pay minimum prices for
the different use classifications and to observe certain terms of sale
with respect to milk purchased from mill producers.

Table 30 shows the number of milk licenses and orders in effect on
January 1 of cach year from 1934 through 1956, Afier an initial rise,
the number of orders in cffect remained stable in the low 20’s through
World War II. The number increased substantially afier 1845 to
88 in 1956. The geographic location of the orders as of Scplember
1956 is shown in figure 10.

Currently, some 16 States regulnte the marketing of milk either
themselves or jeintly with the Federal Government {figure 10). The
number of States, as well as the nature of their statutes coneerning
pricing of fluid milk, has varied considerably over time. Unlike
Federal regulation, many of the States regulate resale prices as well as
minimum prices to producers.

Objectives and Scope of Government Participation

A general objeetive of the Agricultural Marketing Agreement Act
of 1937 as amended mod as expressed by Congress was “to establish
and maintain such ovderly marketing conditions for agricultural com-
modities in interstate commerce as will establish’” parity prices for
these commodities. In the case of milk specifically, however, the
Secretary of Agriculture is directed by ¢he Act to establish minimum
prices different [rom the parity price if the parity price does not
a?penr reasonable in view of the price of feeds, the available supplies
of feeds, and other economic conditions which affect market supply
and demand for mille and its products in the marketing area to which
the contemplated order relates. ‘The actual minimum price estab-
lished shall "rellect sueh factors, insure a sufficient quantity of pure
and wholesome milk, ang be in the public interest.” In short, the
principal objective of milk marketing orders is to establish a system
for determining prices and conditions for orderly marketing.

Marketing orders are developed to function within the institutional
frameswork prevalent in the market at the time the order is established.
Elements of this framework may include (1) city ordinances, many of
which relate to milk inspection standards designed to protect the
health of the people of the community, (2) the custom and prectices
of the community as to the {at content of milk desired, and (3) any
organizations of producers, cooperative or otherwise, which discharge
functions such as bargaining with milk handlers over terms of sale, or
physically handling milk in certain stages of the marketing process.
Under & Federal markeling order, all intevested parties have an oppor-
tunity to present publicly their views on all aspects of the ovder.

Directly or indirectly, the activities of Federal and State agencies
in the pricing of milk affect almost all milk consumed off farms as
fluid nulk and eream in the Unifed States. During 1955, minimum
producer prices were established on roughly 29 billion pounds of milk,
18 billion pounds of whicl were sold for consumption in finid form in
citv markets covered by Federsl orders. Some of the State laws
apply only to cersain cities within the States. Making allowance for
this, it appears that State milk control laws affected directly another
14 billion pounds of milk, 10 billion pounds of which were consumed
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in fluid form in 1055. Prices for fluid mill in many markets not
covered by Federal or State control measures arc affected indivectly
by pricing provisions established in these areas. As a result, the total
influence of Federal and State milk pricing activitics is much greater
than indicated by the fact that somewhat over half of the total milk
and cream is consumed in arcas to which control measures apply
directly.

Relotion of Prices in Order Markets to Prices for the Country
as o Whole

The Marketing Agrecient Act requires the Seeretary of Agriculfure
to employ the “classificd use” basis when establishing minimum
prices paid Lo producers. Pricing accerding to use usually is accom-
panied by some pooling arrangement because this is & necessary device
for paying “blended” or “auiform” prices fo farmers. Jffective
classified pricing and pooling arrangemenils imply that returns to
handlers are not affected significantly by changes in quantities of mifk
channeled into different wses. This condition is important in the
determination of class prices (sce p. 147).

Milk used for fluid purposes in a regulated marketing area usually
is placed in a Class I category.  Minmum prices for other uses gen-
erally are sct ab lower levels, which permit millc handlers to compete
effectively on the national market in the sale of dairy products manu-
factured Trom surplus milk. As prices received for products made
from surplus mills are established in the Nrtional market, delermi-
nation of the surplus class price aflects the margin which the handler
abtains for processing such milk and merchandising the products.

Determination of prices for milk in the Class I category is influenced
considernbly by local factors. Its purpose is to generate a price which
will nssure an adequate supply of milk te meet fluid requirements plis
& necessary operaling reserve. The degree of association between
changes in Class T prices and changes in prices of manufacturing milk
used Tor (niry products depends on the method used in establishing
Class I prices. DBut regardless ol method, thie price of Class I milk
wsually 15 set at a higher level than that for milk used in manufac-
turing. In contrast to surplus mills, the margin reecived by dis-
tributors for handling fluid milk is determined through the interaction
of the competitive forees in the local market.

In the early years of Federal order regulation, Class I millk prices
wore established at o fixed minimum, based on testimony received at
public hearings in each market, and (hese fixed minimums remained
effective untll modilied by amendment to the order, The Agricultural
Markeling Agreement Act ol 1937, however, eslablished detailed regu-
Jations for the promulgation and amendment of Federal orders. These

Frauns 10.—In 1956, Federal and State regulations together directly affected
prices on about three-fifkhs of total nonfarm consumption of fluid mifk in the
the United States. In that yeor, 16 States had regulatory bodies to [ix milk
prices, whereas prices in 68 urban markets were regulated by Foderal orders,
In obher aress, prices of fluid milk are determined hy negotiations belween
representatives of producers and dealers, but Federal and State regulations
indirectly affect the level at which some of these prices are set.,

427487—57——10
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procedures require & considerable period of time. In order o svoid
delay in changing Class I prices as required by changing economic
conditions, formulas for determining Class I prices have been utilized.
These formulas make Class I prices respond “automalically” to
changes in the market situation.” All 68 Federal orders provide for
some kind of formule pricing for Class I milk,

Formulas in use are of two general types:

L. “Basic price” formulas, which reflect movements in prices of

manufactured dairy products or prices paid farmers for milk used

in such products.

2. “Eeconomic type” formulas, which relate fluid mille prices to

selected facsors,

Fifty-nine markets use basic price formulas in determining Class I
prices. Orders in these markets ususlly provide for the derivation of
several “basic prices” from prices paid for manufacturing milk or
computed values of milk used to produce manufactured dairy products
based on product prices in national markets. To the highest of the
alternative basic prices, o differential is added to obtain the sctual
Class I price. An Hlustration of the computation of the Class [ price
when the basic type formuls is uscd is shown below. When this type
of formuls, is used, fluctuations in prices of manufactured dalry prod-
ucts are transialed divectly into fluctuations in Class I prices in the
lecal fluid millkc market.

The following shows the computation of the Class I price of milk
in Detroit for March 1956:

Price per
Item hundred-
weight
Alternative basic formula price:
Average price paid by— Dellars
§ loeal condenserios. . __ ... ______.__ . ._____.___________ 3. 05
15 Midwest condenseries . ______ . ___ _______.______ 3. 05
Butier-powder formuia:
Price per pound of 92-score butter, Chicago, $0.57375, minus
0.03, bimes 1.2, times 3.5 . ____ _____ L. _______________. 2. 28375
Price per pound of spray and roller nonfut dry milk powder,
United States, $0.14205, minus 0.055, times 8.2 ________. . 71381
Total, rounded o __ .. 2. GO8
Derivation of Class I price:

Highest of 3 basie formula prices__._.____._____________.____ 3. 05
Class I differential. oo .. .__________________TTTTmmTT 1. 430
Tobal 4. 48
Supply-demand adjustment______________._________._______. — 15

Tinat price.._. oo ... ... e mm————— 4. 33

Nine markets use the economie type formula. Indicators used in
the economic type formula frequently include index numbers of whole-
sale prices, consumer demand, and costs involved in milk production.
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This type of formula was established fivst for the Gireater Bosion
Market, effective April 1, 1948, The computations shown below are
illusirative of the steps needed to delermine the Class I price ia the
Boston Market. The formuls is designed to establish prices which
reflect the supply-demand position in the local market. It assumes
that short-run fuclualions in prices for milk in fluid form need not
be divectly rolated to short-run flucluations in prices for manufactur-
ing millk. Proponents of the economic {ype formula feft that in cer-
tain maricets il was desirable {o have formulas which gave more em-
phasis to certain local factors, and at the same lime, allowed for price
changes that would tend to be related to changes in manulacturing
milk valuves,

The following shows the computation of the Class 1 price of milk
for Boston in April 1856:

General economic factors:

Index
Ttem numbers,
{ 1951=100

Burean of Laber Statisties wholesale price index, 1947-49=100, |
for February 112.3, divided by 1.143 to convert to 1951 base. _.; 98. 25
New England consumer income index: United States per capita
disposable income, 4th guarter 1958, $1,662, times 1.0673 to'l
make it apply to New Fngland, divided by 15.27 to convert to .
1051 BaSe . o e mimmm e —mmamm———m—m o i 116G, 18
New Iingland grain-labor index: :
Avarage price per ton of dairy ration, for gurrent month, $78.20, ,
divided by 0.884 to convert 1o 1851 base times 0.6 .. ...~ 53, 076
Regionat [arm wage rate per month en January 1st, 517814, -
divided by 1,458 to convert to 1951 base times G4 .o . : 48, 872

Total, rounded .. 101, 95

Average ecenomie IMdexX. - o . oo e . 105,46

Supply-demand adjustment:

4 maurkets

Class 1 sales ! Supply {rom producers
|

Yenr and month ; t
; ! : ] Current

| Normal | Normal |

| percentage! (Colnmn 1}

of supply divided by, AS o por-

! [ column 2} Actual ! centnge of

: i { normal

i Actuad

!

Lo000 L 1,000 1,000

1956 :  ponnds Fereent : pounds pownds FPercent
Janunary 307, 142 T6.8 0 )4, 044 169, 824 :
February o102, 170 T3 9§ 138 254 183, 344

Average ... I __________
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Supply-demand adjustment factor when average percentage of normal
supply rounds to 112 and over_______._____________ - . B8
Seasonal adjustment factor for April______ ______TTTTTTmmmmTemoe- .02
Final derivation of Class I price:
Ciass I price index equals ceonomic index, 105.46, times 0.88, times 0.92_ 85. 38

Unbracketed Class I average price per hundredweight; Dollars
L 5. GL
Current month, $5.61 times 0,8538_________ "~ - TTTmmemmmmo 4. 790

Boston All mar-
Unbracketed market, | kets, city
201-210 plants

mile zone

Dollars Dollars Dollars
4.440-4.689_ . 4. 55 5 07
4.660-4.879 o 14, 77 15 29
4.880-5.099________________ Tt 4, 99 5. 51

! Price for April.

Because attention is given in ench order to the Jocal sibuntion, the
factors used in the formulas and their relative weights differ among
the orders. The following tabulation shows for the 66 markets in
effect as of July 1, 1956, the number of markets using each factor or
combination of factors in deriving o formula price:

Number
Faetors used of
markets
Egoromie indieators..__ .. _________________ ... 9
Trices of butter and nonfat dry milk powder— .. .. ... . . 2
Prices at nearby manufacturing plants_______._________ " .- 3
One of two allernatives:
Prices of butter and nonfat dry milk powder or—
Prices at 13 Midwest condensaries_._____________._________ 20
Trices at wearby manufacturing plants__________ . __ ... 2
One of three alternatives:
Prices of butfer and nonfat dry milk powder or—
Prices of 13 Midwest condensaries or—
Prices at nearby manufacturing plants_._______________ ___ 16
Prices of butter and cheese__.________ """ TTTmTT T 8
Prices at nearby manufacturing plants or prices of butter and
cheese. . _____.__________________________ "™ 1
One of four alternatives: Prices of butler and nonfat dry milk powder,
prices at 13 Midwest condensaries, prices at nearby manufacturing
plants or prices of butter and cheese__.______________ .. il
Supply-demand indicators....________________ " TTTTeTTeT 42

An important new development in Class T formula pricing is the so-
cailed “‘supply-demand adjuster.” This device increases the Class T
price when supplics of milk relative to Class I sales are less than nor-
mal, and decreases Class I prices when supplies are larger than normal.
This device was designed primarily to correct prices for maladjust-
ments of supply and demand in the local market. Suek maladjust-
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ments may avise from poorly established differentials between prices
of milk in flutd and manufacturing uses, as well as secular changes in
supply and demand conditions. If producers and plants can shift
with ease from menufacturing outlets to become suppliers for the
fluid market the supply-demand adjuster tends to koep prices in the
Iocal merket in line with prices of dairy products for the country as a
whole. On the other hand, if mobility is limited, this device more
slowly increases the closeness of the relationship bebween the iocal
and nsbionsl markets.

Tt should be noted that the rclation between the price of milk re-
ceived by farmers in milksheds and average prices received by farmers
for manufacturing milk depends not only on the relation of individual
class-use prices to the United States average but also on the proportien
of milk used in each calegory.

Problems of Administration

As mentioned previously, cerinin marketing arrangements such as
classified pricing and pooling are considered necessary for mainteining
orderly marketing under a milk order program, Some problems of
administration stem directly from earrying out the specific provisions
of these arrangements or from the nature of the pricing and pooling
arcangements themselves.

NMove complete information is generally available in regulated maor-
kets than in nonregulated avess concerning marketing and price con-
dition. Orderly procedures are provided, through public hearings, for
bringing available information together and for resolving differences of
opinion or conflicts of interest.  Nevertheless, determination of the
right prices for milk in fuid markets is o difficult master.

Class T prices need to be set at a level such that supplics are adequate
to meet requirements for fuid consumption during the period of
shortest supply, but must vot be so high as to result in o burdensome
surplus. As prices received for products made from surplus milk are
established in the nalional market, the detcrmination of the surplus
class prices aflects the margin which handlers obtain for processing
this milkk and merchandising the products. Therciore, pressures from
handlers to lower surplus class prices ave great. But Leo low a surplus
price reduces the incentive to promote fluid seles and lessens total
relurns to farmers. A low surplus price also may attract nnneeded
milk to the pool. However, the surplus price must be low enough to
make handlers willing fo accept all surplus milk.

Another price problem is the dilemma of providing stable market
condlitions while leaving desired flexibilily in prices. The objective of
market orders is to “gonerate” a price that gives equilibrium in the
long run for the fluid’millkMmarket. Itis difficult to ascertain the extent
of changes in technological or economic conditions that affect milk
production, fluid consumption, and methods of marketing, and whether
such changes are temporary, of intermediate duration, or permancns;
and in addition, how much allowance for them should be provided in
the order. Tormula pricing, including automalic supply-and-demand
adjustment devices, was introduced to maintain prices continuously in
line with cconemic conditions, and to bring about antomatic price ad-
justments to changing economic and technological conditions. The
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public hearing provides the mechanism for obtaining facts which
indicate necessary revisions in the formuls factors themselves, in
order to keep the level of the base price and changes in that price
consistent with the long-run equilibrium.

Pooling plans are a corollary of the classified pricing of milk. Pooling
raises the problem of determining the conditions under which milk
producers are eligible to share in returns from Class I sales. Theoreti-
cally, these benefits should acerue to the minimum number of pro-
ducers needed to assure an adequate supply to meet fluid milk Tequire-
ments plus an operating reserve throughout the year.

As has been noted, & milk marketing order applies to a specified mar-
keting arca, and it regulates handlers who operate plants from which
nilk 1s distributed in the marketing arcn or recetving stations for such
plants. In the carly days of the order program these handlers were
required to pay minimum prices to any dawy farmoer holding = local
bealth departnient permit to sell milk in the marketing aven.  As
health departments of given regulated markets began te wnspeet mille
plants and dairy farms, which in {nct wore principally engaged in sup-
plying unregulated markets or other regulated markets having indi-
vidual handler pools, these simplified order definitions became nade-
quate for designating pool members in markets with marketwide pools,
bub were still adequate for those with handler pools.

An important aspect of this development was that plant operators
in many instances were given the key decision to shift outlets between
markets. Thus, they could bring sbout changes in marlet supplies
which need not e related to changes that would have oceurred if
market supplies were the direct result of producers’ reastions to the
prices they received.  With the result, to administer & marketwide
pool pricing systen, it was necessary to prescribe marketing conditions
for all the milk sold in the marketing ares with respect to plants as well
as producers.®

Specifically, a further requircment was added—to be a pool pro-
ducer, o farmer must also deliver his milk to g peol plant, that is,
e plant that meets certain performance requirements. These require-
wents generally state that the plant is & pool plant if it (1) sells any
milk for bettling or distributing on the market and (2) sclls o apecified
percentage ol its miik in the marlket.

The purpose of these pool-plant provisions are: (1) To eliminate
manwlacturers whose sole purpose is to geb inte a market pool for the
purpose of collecting equalization payments and thereby raisc their
payments to producers, but who serve the fluid market as little as
possible, and (2) to exclude from regulation shippers who occasionslly
send fluld milk to the regulated market and are primarily engaged in
supplying short-scason requirements of dealer pools of other regulated
markets or other unregulated markets.

Terms also must be specified for marketing conditions of inter-
mittent suppliers of milk, whe do not qualify as pool shippers. Some
of these conditions may actually, in effect, become part of the pricing
provisions of the order, such as assignment of classification and com.
pensatory payments. These are essentially adjuncts to pool plang

* For details converning the specification of marketing conditions for pool and

nonpoo! shippers, see Harris (61), Luke (8) and reports of the Agricultural
Marketing Service (£46) and the Federal Milk Order Study Committee (40).
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provisions. Assignment of classification means that milk obtained
from nonpool or unregulated sources is assigned to available uses
sccording to a specificd plan. Where assigned to the lowest use
classificabion, it simply means that all milk from regular pooled sources
must be used first in the higher priced ouslets. Compensatory pay-
ments are the sums of money that dealers pay into the poel from milk
obtsined In unregulnbed sources that is used in the higher class uses.
The rate of payment usually is such that the cost to handlers for other
source milk used in the same outlets is not lower than the cost of milk
priced under the order.

Two aspects of a marketing order program may lead to n somewhat
different production response to price by farmers as compared with o
system of unregulated prives: (1) The institution of the order itself
tends to reducc market instabiliby end price uncerteinty; (2) the
clement of forward pricing present also tends to reduce price un-
certainty. Removal of price uncertainty permits producers to make
production plans and commitments with greater confidence than under
conditions that often prevail in the absence of price regulation. The
added degree of certainty may well lead to a higher production at
given prices than would be likely under a system of unregulated prices.
1t is difhicult to allow for these eflents in arviving at the initial price
when establishing an order.

Several developments of recent occurrence or on the horizon may
profoundly affect the maorketing order program. The order program
regulates the sale of fluid milk in defined marketing arveas which
normally are counfined to built-up coucentrations of populations.
This market-hby-market approach is consistent with the listorical net
ghat fluid milk markets woere local markets. The recent development
of outer-market distributiou and the lecation of processing plants in
surplus avess which paclage milk and ship packaged milk from a
central shipping point to an ever-widening sales nrea tends to wipe
out the distinetions botween markets. In the North Central Region,
outer-market shipments of milk in paper coutainers have become
commonplace, sccording to & recent study (96). Conditions that pro-
mote this type of development are rising costs of labor and increasing
use of expensive cquipmenb. These conditions appear to place
increased cophasis on large vohuue operatious. In addition, con-
sinued improvements in lghways, frucks sad refrigeration facilities
make possible a widening area of sales, Over time, the net effect
maey be to destroy the local nature of fluid milk markets. Likewise,
the development of a sterile milk, requiring no refrigeration, might
put this product in the same marketing {ramework as evaporated milk.
If these types of developments continue, and if regulation is to be
meintained, the present concept of loeal marketing arcns may need
to be greatly modified.

PRICE PROGRAMS FOR MANUFACTURING MILK AND
BUTTERFAT

Price Programs Prior to World War ll

Upen recommendabion of a national Dairy Advisory Committec,
the Federal Farm Board, on January 9, 1934, granted & loen to Land
O'Lakes Creameries, Inc., to enable the cooperative to withhold




150 TECHNICAL BULLETIN 1168, U, 8. DEPT. OF AGRICULTURE

temporarily some of its own butter and, if necessary, to purchase
additiona] buster on the open market in order to stabilize prices.®® The
cooperative offered to buy at market quotations whenever prices of
bustter were 35 cents per pound or lower, but no buster was offered to it.
By March 15, 1934, it had accumulated about 5 million pounds of
butter from its own production which was sold back to the trade by
May of that year {the start of the hesvy production scason). Thus
ended the first price stabilization experiment in the markebing of
manufsctured dairy products.

The Agricultural Adjustment Act of 1933, as amended, approved
by the President May 12, 1933, cssentially provided three ways for
improving prices and Income to dairy farmers®

1.—Sgetion (11) of the Act desighated milk and its products as one
of the seven basie commodities, Thus these produets were entitled
to the same price-support and production-asdjustinent operations as
storalle commodities. However, as stated in a report of the Adminis-
frotor of the Agricultural Adjustiment Administration (740, p. 5),
YA deiry-adjustment program was presented to producers, but the
support 1t received from the daivy industry was not deemed sufficient
to warrant its adoption.”

2. —3cetion (8) of the Act authorized marketing agrecmeuts, licenses,
and Seeretary’s orders. The role of these was grestly strangthened
in the Act of 1937; the extent to which they apply to the marketing
of fluid milk wes discussed in $he preecding section (see p. 139).

3.—3cction 12 (b) of the Act authorized the Secretary of Agriculiure
to use funds available to him {or the expansion of markets and disposal
of surplus agricultural products. In this seckion we discuss purchases
of dairy products uuder this legislation and similar later legislation
that permitted the support of prices for milk and bubter{at from mid-
1933 until early in World War II. The Department of Agriculture
did not announce specific price-support levels or specific purchase
prices in these early purchase programs. Purchases gencrally were
mede on the basis of competitive bids and the quantities purchased
usually did not exceed those that could be used for school lunch,
institutional, and wellare purposes. A stafl report to the Senate
Committee on Agriculbure and Forestry (165, p. 5) cites the following

3 ¥or delails of the operation of the bulbber program, sce First Annual Report
of the Federnl Farm Board (769, pp. 42-43), The Federal Farm Board was
formally conslituted on July 15, 1920, under provisions of the Agriculiural
Marketing Act of 1929 (T, R, 1, Public Law 10, see. 2) approved by the President
on July 15, 1829, The objectives of the Board ns stated by Congress (sce. 1 (a))
were ¥, . . to promote the ellective merchandising of agriculbural eommodities
in interstate and forcign commerce, so that the industry of agriculture will be
placed on a basis of ceonomic equality with other industries, and to that end to
protect, conlrol, and siabilize the currents of interstate and forelgn commorce
in the markebing of agriculbural commodities and their produets . . " The
Board gave loans from a revolving fund to cooperatives and stabilization corpora-
tions so that they might carry ounb these objectives. The losses resulting from
stabilization activitics were borne by the revolving fund with no recourse upon
member cooperintives. In May 1933, the powers of she Board were cousoliduted
with those of other credit ngencies to form the Fanm Credit Adminigtration, For
details of the operations of the Doard, see annual reports of the Federal Farm
Board (169) and the First Annual Repors of the Farm Credit Admiaistration (168).

2 Wor detnils of Govermment programs of this type in the 1930, see Biack
(7}, Lininger {77), and repovts of the administration and nctivities of the Agri-
cultvural Adjusbment Administrabion {189, 140, 141, 148, and 148),
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three factors as important determinants of the quantity and kind of
product purchased under these early programs:

“(1) Effcctiveness with which groups of producers organized and
pressed their request for governmental sssistance.

“(9) Suitability of the product for meeting the food requirements
ot ihe people on the relief rolls.

“(3) The ability of the purchase program (in the amount per-
mitted with available funds) te make an observable improvementin
the maorket-price situation.”

With fow exceptions, the early purchase programs were carried out
with wide discretionsry powers from the Administrators of the
Agricultural Adjustment and the Federal Emergency Relief Adminis-
trations. Table 31 suminarizes the quantities of dairy products that
have been purchased mainly for price-support operations since 1933.

In the summer of 1033, the Secretary of Agriculture authorized
Land O'Lakes Creancries, Inc., to purchase surplus butter for resale
to the Administration. Between August 17 and October 25, the
cooperative bought 11 million pounds. This butter, in turn, was
donated by the Agricultural Adjustment Administration to the
TFoderal Surplus Relief Corporation for relief purposcs with the
understanding that the Relief Administration would also expend
some of its own funds for the purchase of hutter and cheese® In
QOctober 1933, the Dairy Marketing Corporation was formed to
handle purchases of surplus dairy products.®® From October until
December 16, when its agreement with the Department of Agricul-
ture torminated, the Corperation purchased 32 million pounds of
butter. As in the previous instance, the butter was furned over to
the Foderal Surplus Reliel Corpeoration. In December 1933, the
Tederal Surplus Relief Corporation began to purchase butter and
cheese through bids. Direct marlet purchases in December 1933
and carly 1934 included 46 million pounds of butter and 6 million
pounds of cheese. The Federal Surplus Relief Corporation financed
all of these purchases from Treasury advances of $11 million in
anticipation of processing taxes on daibry products.

% The Federal Surplus Relicf Corporation was ehartered vnder the laws of the
Stafie of Delaware in Oetoher 1933 for the purpose of purchasing and processing
sommodities for relief distribution. In November 1935, the charter was amended
to call it the Federal Surplus Commadities Gorporation and to change the mem-
Lership 8o that the direetion of the eorporation was traunslerved from the Federal
Emergeney Rolief Administration to the Departmont of Agriculture. At the
first meeting of the hoard, the Administrator of the Tederal Lmergency Relief
Adminisfration resigned and the Administrator of the Agriculbural Adjusbment
Administration became president of the corporation.  This transfer resulted in
a shift in empliasis from ralief aspects to that of helping in the removal of agri-
cultural surpluses and encouragement of dornestic consumption.  Dairy products
distributed were oblained by (1) direct purchascs with the corporation’s own
funds, (2) donations from the Agricultural Adjustment Administration, and
(3) conations from the several State Emergency Relief Administrations. Ior
details of its operations from 1933 o 1945, sce annual reports of Federal Burplus
Commodities Corporation (770},

# The stockholders of the Dairy Marketing Corporntion were the National
Cooperative Milk Produeers’ Federation, the American Association of Crenmery
Butter Manufncturers, the Internntionut Dillk Dealers’ Assoeciation, and the
Wational Cheese Institute, Purcliases were to be made only upon instruetion of
the Secr]etary of Agriculture. The Department agreed to take over all products
acquired.
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TasLe 31.~Dairy products: Purchases by the United States Department

193341 and 1947-66

of Agriculture, mainly for price support,

Whole milk equivalent,
all purchases

Nonfat dry milk

Purchases
as a
Quantity | percentage

purchased of

production
of milk
on farms

Quantity
purchased

Purchases as a percentage
of—

Production
of nonfat
dry milk

for
human use

Total solids-
not-fat
produced
on farms

1,000

pounds
3 43,9234
4 24’ 624
7,055
2,951
83,049
141,979
25,398

114, 273
127, 905
291

16, 065

1,000

517,936
192
932

1,000
pounds

Percent

8O QUOD e = D) ~J 00

1,000
pounds

211, 311

325, 403
351, 641
53, 612
51, 494

Percent

Ot =

TA0IYDY. J0 "IdECQ S.'A ‘RIIT NILETIALE TVOINHOLL AR

dq




358, 909 291, 043 9, 981 ' 587, 431
13.310, 668 | 1 275, 065 9 144 T 650, 565.
162, 351 149, 962 4,747 3 555, 742
187, 905 5,173 i 754, 066

1 Inecludes 132,006,000 pounds purchased by Dairy Products Marketing Association during 1938-41.

2 American cheese unless otherwise specified. )

2 Includes 11,051,046 pounds purchased by Land O'Lakes prior to mid-Ostober 1933.

+ Includes 5,908,020 pounds purchased with Federal Surplus Commodities Corporation funds in 1934.

5 Includes Swiss cheese purchased in August.

6 Purchased by F. 8. C. C. during 1934.

7 Less than 0.05 percent.

8 Includes 36,525 pounds purchased by F. 8, G. C. under State programs for flood relief.

9. Purchased by F. 8. C. .C. with State funds. _ :

10 Tncludes 435,000 pounds purchased with State funds by F. 8. C. C. in Zaptember and October and 19,035,000 pounds acquired
by T. 8. C. C. in November and December in exchange for fiuid milk under the New York milk diversion program.

1 Includes- 1,001,000 pounds acquired by F.'S.. C. C. in November in-exchange for fluid milk under the New York milk diversion
program.

12 Tneludes 2,336,000 pounds in 1940 and 2,742,000 pounds in 1941 acquired for relief distribution by the Surplus Marketing
Adm inistration from D. P. M, A.
A ;3 Ex%ludes 5 million pounds of butter and 87 million pounds of cheese sold in March 1954 under conditions to be bought back after
April 1, 1954.

U Preliminary.

Compiled from records of operating agencics.
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In 1934, funds for the purchase of surplus dairy products were
made available under Sections (2) and (6) of the Jones-Connolly Act,
approved April 7, 1834,  Section 37 of the Agricultural Act of August
24, 1935, provided additional funds that could be used to purchase
surplus dairy products. Irom 1934 to 1938, the Government spent
$22 mullion {rom [unds provided under these Acts, and {rom Federal
and State Emergency Relief funds, in direct market purchases and
for relief distribution of the following dairy products:

MMillign

poitnds

Bulbber_ a5

Cheese. _________. .l LT 13
Milx;

Bvaporated__ ... 88

Condensed__________________ . " i

Nonfat dey sl _____ . _TTTmT 29

Section 32 of the Agricultural Act of August 24, 1935, authorized
the Secretary of Agriculture to use an amount equal to 30 percent of
the annual custom receipis to encourage (1) exports of agricultural
commodities, and (2) domestic consumption of commodities by
diverting them from normal channels of trade or by increasing their
use among persons in low-income groups. Beginning in 1937 for
butter and evaporated milk, and in 1938 for cheese snd nonfat dry
milk, dircet market purchases of dairy products to provide price
assistance to dairy farmers by removing surplus dairy commodities
from pormal trade channels were financed chiefly from these funds.
These products were disposed of through relief distribution chanpels.
In the period 1937—1, $57 million of section 32 funds was spent in
purchases for surplus removal of the following dairy products:

AMillion
pounds
Bubter. 176
Cheese ... _____ . ___ oo 8
Evaporated milk. __________________ T _TTmTmmmemTT 78
Nonfat dry milk______________._ Tt 28

All the quantities purchased by Federal Surplus Commeodities Cor-
poration were obtained directly in the mavket place, except for some
nonfat dry milk since 1938, and 118 million pounds of butter which
were obiamed from the Dairy Products Marketing Association.® Tn-

% The Dairy Products Marketing Assceintion, a2 nonprofit organization with o
membership of eight regional butter marketing cooperatives, was set up in 1938
to help operate the Government stabilization program for butter. Loans were
made to the Dairy Producls Marketing Asscviation by the Commodity Credit
Corporation to buy butter at prices specified by CCC. Support was permissive.
All batter, cheese, and nonfat dry milk bought by the Dairy Produets Marketing
Associntion under the Government stabilizalion program was held in storage for
possibie resale through commercial channels at prices representing a seasonal in-
crense, and at least suflicient to cover the purehase price plus handling and carey-
ing charges. Dairy products not reseld to the trade could be sold to the Surplus
Marketing Administration for relief distribution. For details see Foote (44, DO
8-13). The Dairy Products Marketing Association, acting as an agent for the
Department of Agricuiture, also purchased dairy products during World War IT
for Lend-Lease and Government use. The last purchases of the Diairy Produets
Marketing Associntion cceurred in the spring un summer of 1947 when it pur-
chased about 10 million pounds of nonfat dry milk for price support. 1f was
turned over to (lommodity Credit Corporstion, 'The last sale to &CC occurred
early in 1948,
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der the Government price stabilization program, the Dairy Products
Marketing Association bought 132 million pounds of buticr during
1938—41, 114 million pounds in 1938 alone.

Government purchases of dairy products for price support during
1033-41 had relatively little effect on the overall price structure for
dairy products in mosl of the years. Bul as the products were bought
during periods of abnormally low prices, even velatively small pur-
chases could substantially affect the market price of » dairy product
bought at any given time. Tor example, Lininger (77, p. 61) stales
that when Land O’Lakes Creameries, Inc. bought 11 million pounds
of butter on the Chicago and New York markets between August 17
and Oclober 25, 1933, the price of butfer, which had dropped to 18
cents & pound on August 16, ineveased to 23 cents in Chicago, and ap-
proximately 24 cents in New York, within a few days. Total pre-
Would YWar IT purchases in millkk equivalents were less (han 1 percent
of total production of mille except in 1938 when they were close to 3
percent (see table 31}, Based on the cocfficients oblained for the ag-
ercgate demand for farm milk (see p. 64), the average price received
by farmers for millk might have been about 6 percent lower in 1938 if
no purchases had been made, assuming that quantities distributed for
ralief had no material elfect on prices,  Based on the “error tolerance’’
associaled with price estimales oblained from he above regression
analysis (see discussion on p.163), we would expect that in 2 cut of 3
times the wetual price would fall within 4 percent of the estimated
price and in 19 out of 20 times within § percent.

Although Government purchases of dairy producls were largest in
1938, quaniitics distribuled for relief were 2 hillion pounds, mill
equivelent, in 1939 compared with 1 hillien pounds in 1938, Most of
the purchases of butter in 1938 by the Dairy Products Marketing
Association were not turned over to the Federal Surplus Commodilies
Corporation un(il 1930, Even though there may have been some sub-
stitution for regular market purchases, Government purchases for
price support, which were distributed later for reliel, undoubtedls
tended to increase tolal consumption of dairy produets, and Govern-
ment expenditures probably were chiefly a net addition to the income
of dairy farmers.  The remaining smaller supplics in commercial chan-
nels normally would sell for mare total dollars than the larger supply
heeause of Uie relalively inclastic demand for milk and most manulac-
tured dairy produets.

The operation of three other Government programs also affected
consumplion, and, probably to a lesser extent, the overall price struc-
ture of the dairy industry.  These were the Food Stamp Plan {or bus-
ter, the Low-Cost AMilkk Program beginning in 1939, and the Penny
Schoot Milk Program in 1940, These programs arc discussed on
page 1732,

Price Programs During World War 1l ¥
During World War IT, emphasis shifted from the use of price pro-

grams to remove surpluses and raise prices paid to dairy farmers to
the provision of incentives for increasing produclion of milk for mili-

3 For more detailed discussions of prive programs, supply programs, and con-
sumer subsidy programs during World War 11, see Foelsel (42), Henderson {64}
and reports of the United States War Food Administration {181, 152, 183).
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tary, Lend-Lease and other wartime uses. This was accomplished
by announcing minimum price guaranties to encourage the production
desired as, for example, on April 1, 1941, when the Department of
Agriculture announced that it would support prices of dairy products
through June 30, 1943, by open market purchases of butter ot Chicago
for 31 cents per pound.

Under the Steagall amendment of the Act approved July 1, 1941,
(Public Law 147, 77th Congress), price supports at not less than S5
percent of parity became mandatory for all nonbasic commodities
for which the Secretary of Agriculiure requested by public announce-
ment an increase in production to meet warlime needs. In Oclober
1042 this legislation was revised (o require supports at not less than
80 percent of parity. The new amendment also provided that sup-
ports nt that Ievel be maintained for Lwo years beyond the year that
bostilitics ceased. For the first time, price supports became mandia-
tory for manufactured dairy producis on August 29, 1941, when
suppork prices were announced for evaporated miik, nonfat dry milic
and cheese, and butterfat on November 28, 1942, These items were
supported under the Steagall amendment until December 31, 1048,

When price supporls beeame mandatory under Lhe Stoagall amend-
ment, the Commodily Credit Corporation assumed the responsibility
of carrying out the program (o maintain prices and to purchase and
distribute commodities throngh noncompetitive domestic and foreign
sutlets. ¥  Wartime demands, however, kept market prices from
falling below price coiling levels and no priee support purchases were
necessary during the wer. Large quantities of dairy producis were
purchased by the Armed Forces and the Department of Agriculiure
under the Supply Program during and immediately after World War
L Al of these purchases were for mililary, lend-lease, and postwar
foreign assistance progeams rather than for price-support purposes.

During World War 11, subsidy programs also were in operation to
maintain a high level of production of mill and dairy products while
permitting consumer prices to remain ab price ceiling levels. Irom
Qctober 1, 1943, to June 30, 1946, CCC made payments {0 producers
of mitk and butterfat amounting to $1.2 billion to compensate for
increased costs of feed and farm labor and to help maintain ceiling
prices Tor dairy products. CCO also made payments to manufac-
burers of Cheddar chieese amounting to 3% cents per pound, with appro-
priate adjustment for moisture content, beginning January 1045 and
ending in Janaary 1946. From April 1943 Lo June 1946, $38 million
were paid to milk handlers in arcas having a milk shortage in compen-
sation for increased prices paid producers and to maintain price
ceilings at wholesale and retail. The Delense Supplies Corporation

# The Commedity Credit Corporation was organized October 17, 1933, pursuant
to Fxecutive Order No. 6340, 1t currentiy operates as an ageney of the United
Stales vuder a permanent Federal Charler under the Commodity Credit Corpora-
tion Charler Act approved June 24, 1948, and rinended Jone 7, 1948, DMannge-
ment of GCC is vested in a borrd of directors, subjeet to Lhe general supervision
and direction of the Neeretary of Agrieulture, who is ex officic director and is
chairman of the hoard.
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made payments to creameries amounting to 5 cents per pound of
butter from June 1943 to October 1945 to enable creameries to absorb
s price roliback of lilke amount ordered by the Office of Price Adminis-
tration.

Price Programs After World War I #

In contrast Lo permissive price supports prior to World War I, the
objective of postwar programs has been to provide mandatory support
of prices ol milk ang butterfal within ranges of parity specified by
law. Two aspects of the support program are considered in this study
in analyzing their eflect on the overall price structure and consumption
of dairy products,

1.—The purchase program of the Commodity Credit Corporation
and the extent to which these purchases were needed to prevent the
decline of prices of milk and butler{at below specified levels during
periods when supplies of dairy products exceeded demand at the
prevailing support level. Nalurally, the larger the purchases relative
to totel supply, the grealer the effect on consumption and prices in
relstion (o what would have prevailed had no purchases been made.

2.—The disposal program of the CCC. Here we arc concerned with
the distribution of dairy products in ways that have little effect on
amounts bought normaily in commercial channels or other outlets at
prevailing priees.

Purchase program for price support.—As noted previously, manda-
tory price supports for dairy products ab not less than 90 percent of

arity ® were provided under the Steagall amendment until Decem-

er 31, 1948, The ouly purchases made {or price support under the
Steagall amendment were 211 million pounds of nonfat dry milk in
1947, The Agricultural Act of 1048 extended mendatory price sup-
poris at 90 percent of pavity through 1949. The Agricultural Act of
1949, passed the following year, continued mandatory supports for
milkk and butteriat but gave the Scerelary of Agricullure discretion
to determine (he level between 756 and 90 percent of parily so as to
assure an adequate supply of milk. The 1948 Act as amended pro-
vides the basic legislation for the price support program in operation
from Jaouary i, 1938, to date,

Prior fo cach marketing year beginning April 1, the Secretary of
Agriculture announces the specific support levels eoffective for the
coming marketing year. The announced support levels from  early
1949 through Mareh 1957 ranged from 75 to 90 percent of the parity

3 Bee Henderson (84) for an overnll study of all price programs of the United
States Department of Agricutture, the staff report of the TUnited States Senate
{165) for price supporls for perishable products, apd the study made by the
United States Depurliment of Agricniture (164) for the United States Congress
on alternative methods of supporting prices for milk and butterint.

® Parity prices give farm commoditics the snine buying or purchasing power that
they hod in n selecied base period when prices received and prices paid by farmers
were considered in good balance. Ifor u discussion of pariby and its method of
computation, sece Parily Handbook (168).
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Tabrs 32.—Manufacturing milk and butlerfat in form-separated cream:
Comparison of announced support prices and United Staies average
markel prices pud 1o producers, 194958

Support level Market price
Product snd support period Amount
Pereentage; Suppoart Actual ahove or
of parity ! priec below
support
Mapufncturing milk, per 100
pounds: Percent Dollars Dollars Dallars
Jan—Dec. 1940 . ___________ a0 ¢ 3. 14 3. 14 0. 00
Jan. 1850-Mar. 3951 .. .. _. ; 79 3.07 3. 40 .43
Apr. 1951-Na- 1952 __ ... 87 3. 60 3. 97 .37
Apr, 1952-Aar. 1953 ... ... 00 3. 85 4. 00 .15
Apr, 1983-3Aar. 1954 . ______ 90 3. 74 3. 4% —. 28
Apr. 1854=-Bar, 1065 _____._ KE 3. 15 3.15 .00
Apr, 1955-¥ar. 1956 ... ___ 80 3. 15 3.19 04
Apr. 1956-Mar. 1957..______. 84 3.25 3. 30 05
Apr. 1957-Mar, 1958__... _._ 83 3025 | o
Butterfat, per pound: Cenls Cenis Cents
Jan—~Dec. 1040_________.__.. 90 53. 9 62,1 3.0
Jan, 1950-Nar. 1950 .. ___ 86 GO0. G4 2 4.2
Apr. 1951-Mar, 1952 .. ___. a0 07. 6 74.1 6.5
Apr. 1952-Mar, 1953 . _.... : 90 69, 2 1.6 2. 4
Apr, 1953-Mar. 1954 ___._____1 o] B7.3 65, 7 —-1.6
Apr. 1954-Mar, 1955 ._..__ 76 56. 2 87. 1 .9
Apr. 1955-Mar, 1956 ... .___ ! 76 5. 2 50. 9 i
Apr. 1956—-Mar. 1957_ . _____ ! 8L 38. 6 58, 8 .2
Apr. 1957-Mar, 18582 2 __"_ ! 80 586 locemoan {A—
' 1

! Percentage of the parity equivalent price of manulacturing milk and the
parity price of butlerfat,

cquivalent price of manufacturing milk and the parity price of butter-
fat in farm-separated cream.*® (Table 32).

Section 201 of the Agricultural Act of 1049, as amended, provides
thet support prices will be maintained through loans on, or purchases
of, milk and the products of millt and butferfat. Support prices have
been maintained almost exclusively through purchase programs of

1 Offieinl parity prices are published only for milk and butterfat.  While the
1949 Act ditFnot specifically direct that individual components of the milk supply
be supported separalely, the Seeretury of Apgricultire found it necessary to insti-
tute sy adminisirative aclion a system for separately =upporting manufacturing
milk,  The parity equivalent for manuvfacturing itk bears the same relationship
to the parity price of milk as the average relationship befween {1) the average
price paid f. o. b, plant by processors for all milk sold by farmers for use in produe-
tion of American cheese, evaporated milk, and buatter and hyproduets in a buse
period and (2) the uvernge price received by farmers for all milk sold at wholesale
to plants and dealers during the same peried.  Trom February 1340 to Mareh 1954
the basc period used was July 1046 through December 1948, The resultant factor
was 88.5 percent.  Beginning in April 1951, the base period was July 1946 through
the December preceding the date of computstion.  Data for eaeh yoar were atded
until 10 full ealendar years were included in the corparison and therenfter only
the 10 latest yenrs were to be used. The factor in 1956 was 33.3 percent.
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the Commeodity Credit Corporation, except s limited number of
nonrecourse loans made to manufacturcrs of whey products for
animal feed in 1954 on the equivalent of 71 million pounds of dry
whey. These loans were offered to oflset possible losses on the
snimal feed market for commercial suppliers of whey and dried
buttermilk that wmight result fromm CCOC sales of nonlnt dry milk
for use in animal and poultry mixed feeds, Praclically all of thess
products were inken over by CCC and sold for export.

Under the purchase program, the Secretary, prior to each markeling
year, announces that the Commodity Credit Corporation will stand
ready to buy st specified priees any butter, Cheddar cheese, and nonfat
dry milk of specified grades offersd (0 it in ecavlots. The purchase
prices apply to processed dairy products, but the anvounrced price
support objeetives are sluted 1o terms of prices recelved by {armers.
Based on recent trends in marketing margins or relalienships between
wholesale product prices awd prices puid producers {or manulacturing
milk and butterfat, purchase prices are seb ab levels such that the
average Uniled Stales priee reeeived by farmers for menulacturing
mille and butterfat will equal the support prices f{or these items.
Implicit in the purchase program is the a=snmpltion that competition
is equally oflective in heeping farn prices of milk and butterfat in
line with whoelesale market prices of processed dairy products when
price support purchases are made and when price support programs
are pob in operabion.

Table 33 shows the anneunced purchase prices and their equivalent
market prices sinee 1840, In 1919 and sinee late 3952 in periods
in which substantial price support purehases were made, wholesale
market prices for butter mud cheese Tinve been eluse to the announced
purchase prices.  ‘The market price for nonfat dry milk has been at
the support level during most of the period sivee 140, reflecting al-
most continuous purchases of nonfat dry milk.  The United States
aversge prices to producers fur manufucturimgz milk and butterfat
have equuled or exceeded the announeed support levels duving most
of the period since enrdy 18046, (See tuble 33} Prices to producers
for both milk and butterfat averaged below support level during the
195354 marketing vear, veflevting bnereased marketing costs nd
& surplus amounling to 10 pereent of the totnl production of milk,

Iofiect of CCC purchases on prices and consumpiion.—All milk and
butterfat in exeess of the quantities that can be munrkebed as milk
and its products at prevailing prices when prices of butter, cheese,
and nonfat dry milk are ut the support level lend to be used in the
production of processed daivy products that are purchased by the
Commodity Credit Corporation,  Thus, although only butter, cheese
and nounfat div milk are purchiased under the price support program,
prices of other processed dutrv products also are supported in effect
beenuse of the clese relntiouship awmong prices of &ll processed dabvy
producls. Prices in regulated and unvegolated {luid milk markets
nlso are offected by changes n support level beeause muany price
formulas for (lass 1 milk, and practically oll price formilas for lower-
use classifications, are hased on prices of manufactured dairy products
or manufacturing milk (see p. 143).
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- Tasue 33.—Dairy products: Actual wholesale and United States Department of Agriculture purchase price under price-
: ' support programs, per pound, 1949-671

‘ Nonfat dry milk, extra grade
Butter, Grade A or . Cheddar cheese, :
higher * - Grade A or higher :
Period , : Spray ! Roller
Purchase - | Aetual Purchase - | Actunal Purchase , Actual Purchase | Actual
price price 3 price price * price . - | price® price price ®
i
Cents Cents Cents Cents Cenls Cents Cents Cenis
Teb. 8, 1949-July 27, 1049 ... 59. 00 59. 8 NONeG | 73008 Juim i enmii e v | ————
Apr. 14, 1949- Aug. 31, 1040 i i mmeimmm e e e e e s R SR, 12.25 12. 2 11,00 §10. 8
July 28, 1940-Deg, 31,1940, aal 62,00 62.0 ¢ - 31,751 93L9Q jecmeans e im s ———— e
Sept, 1, 1949-Dee. 31, 1049, . e e e v e n e e —— 12. 75 12. 6 11. 50 11.2
Jan, 1,1950-Mar, 31, 195) caaiamao_. G0. 00 63. 0 31. 00 33. 8 12. 50 12. 6 10. 50 10.9
Apr. 1, 1951-Mar. 31, 1052 __ . __" " 66.00 | 718 36,00 386 15. 00 15.2 13. 00 14. 0
Apr. 1, 1952-NMuar, 31, 1983, ¢ oo 067. 75 69: 3 38. 25 30. 8 17. 00 16. 7 15. 00 15.1
Apr. 1, 1953-Mar, 31, 1954 - ccrene 18 65, 75 6. 5 37. 00 36. 8 16, 00 15. 5 14, 00 12. 9
Apr. 1, 1954-Mar. 31, 1955 .2 - o nman 157,50 57.8 feaueivomeedicawin e s wab i e e
Apr. 1, 1954=-July 11, 10840 e e i v imm e e i 32. 25 32. 2 15.00 | 214, 8 13.25 1212, 6
July 12, 1954-Mar. 81, 1055 cumu v afimmmiecnin e fudmmmnns 33.25 33:4 16.00 | »#15.6 14, 25 1314, 1
Apr. 1, 1955-Mar, 31, 1950 o nonoaes 1 57, 50 57. 4 33. 25 33.2 16. 00 15. 6 14, 25 13.9
Apr. 1, 1056-Mar. 31, 1957 .. ... 1 59, 50 59, 7 135, 00 34.7 16. 00 |..--15. 5 14.25 |._._13.5
Apr. 1, 1957-Mar, 31, 1958 ... 1550, 75 femwmacon H35.00 [meecnmne 16. 00 | ooncoas 14.00 |ccceoa

I Tor the period 1/1/50-3/31/51, a purchase price for evaporated milk of $3.95 per case was in effect.
2 The purchase price for Grade B butter is 2 cents lower than the price of Grade A.
* Avernge wholesale price for 92-score butter at Chieago, Agricultural Marketing Service. .
* Average wholesale price of Ameriean Cheddars, f. 0. b.,"Wisconsin assembly points, Agricultural Marketing Service.
& Manufacturers” average selling price of nonfat dry milk solids (spray process), Agricultural Marketing Service.
8 Manufuacturers” average selling price of nonfat dry milk solids (roller process), Agricultural Marketing Service.
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7 Average for March—July 1949,

8 Average for May-August 1949.

* Average for August-December 1949,

1o Price at Chicago.  Prices of 66.50 cents at New York and 66.75 cents at San Francisco and Seattle.

11 Price at Chicago, San Francisco and Seattle.  Price of 58.25 cents at New York.

12- Average for April-June 1954,

3 Average for Angust 1954-March 1955. ‘ . .

¥ Prior to the 1956-57 marketing year, the Secretary announced that the same purchase prices would remain in effect as in the
previous marketing year except ihat the price of Cheddar cheese would be raised to 34 cents.  On April 18, the Commodity -Credit
Aorplomtion’s buying prices were increased 2 cents per pound on butter and 1 ¢ent per pound on cheese for products produced on or after

pril 1, 1956. :
¥ Price at San Franeisco and Seattle. Price of 60.50 cents at New York.
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Table 34 shows the estimated percentage decreases below the
prevailing market price that would have occurred in farm and retail
prices of milk and dairy products during cach marketing vear since
1949 if the Commodity Credit Corporation had made no purchases.
The basic assumptions underiving these eslimates are as follows:
(1) All milk used in making those products that were sold to the
Commodity Credit Covporation otherwise would be used in making
products that enter into normal commercial channels for domestic
conswmption. (2} Tmplicit in the first assumption is that the levels
of ending commercial stocks. exports, and imports would he about the
same as they were under the price support program. (31 1t is also
assumed thal disposals by the Commodity Credit Corporation do
not significantly replace consumption in oullets that normally would
have taken place under prevailing prires when they are at support
Tevel.  {4) Tnmaking the analysis, the effeet on next year's production
of mill of lower prices received by farmers during the current market-
ing year is not included; thus, cach yvear is considered a separate
entity. (5) The CCC purchase dala used in (ke analyvsis were
adjusted for sales back to domestic conuncreinl channcls and are
therefore net purchases.

Making use of the assumptlions given in the preceding paragraph,
two approaches were used to eslimate price decreases for all mitk ot
wholesale: (1) The first approach assumes constant clasbicity of
demand with respect to price at the farm level, These estimates

TABLE 34—k and dairy prolucts: Estimated pereentage decreases in
orice below prevailing market lerdls had no price-support programs
beea in effcct, marketing years, 14919 551

Yenr beginning April 1 -
Ttom -

S 1950 1951 ) 1952 | 1053 1954 | 1955

Per- % Per- i Per- Per- ' Pre- Por-

i
Prico receivid by lwrmers: F Per- |

Milk- Ceenl Y ocend t ocent ) eend | eenl | cend  coal
Aanulacturing .. .. - 82 L T O Y 16
Al at wholesale: ! i

Analy=ia= I . . G 2. L. 8023 12 i2

Analvsis 173, R 7 2 ... - 200 13 13

Butteefal ___ . _ . n 2.0 12 33 I8 §4
Retail prices: : . : :

All dairy product< _ . N i - 1 12, 3 3

Milk: _ .

Fluldo_oo_... . ... 3 | i FELRR & 0
Evaporated. ... __. ... 3 [ a 14 T 7

Bulter_______.... ...._. o 1 ... & 22, i it

Ameriean cheese ... ... B i . . 7 19 ] bl

Ieecream___ . __.._.. _.. 2 1 .- 3 ; 4 4

! Unless noted otherwise, price decreases compuled assuming constant demand
elasticities with respeet to price at the retail tevel and coustant absoluie marketing
margins. For details, see text.

* Price decreases based on demand coeflicient in the demand equation at the
farm level for Lotal milk oblained on paoe G4,

¥ Price decrenses based on assumplions stated in foolnote 1.
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were obtained from coellicients in the demand equation for total nulk
at the farm level discussed on page 64.  (2) The sccond approach as-
sumes, for cach product, (a) consiant clasticities of demand with
respech to price at the retail level and (b} abseluie constant mavkeling
margins thot wre not affected by the size of the surplus in any vear
under consideration. The estimates obiained from using the second
approach also are consisten{ with the stvuetural models discussed on
page 76 for which prices at retoil and quantities of (he individual dairy
products consumed were assumed to be simullaneoushy deterinined.
The Jatler approach also was used for the estimadtes relating to prices
reecived by farmers for manufacturing milk and butterfat and for
retail prices of speciflied dalry products.  Results of the two appronches
for all milk at whelesale, as shown in {able 34, are remarckably similar.

In the second appreach, the assumplion of coustant claslicities of
demand with respect Lo price implies that logarithmic relations prevail
at the consumer level in contrast to the linear relations assumed when
estimales of clasticities were obinined earlier from the siiaultancous-
equations approach,  Linear relations result in lower price clasticities
as the volume of dairy products marketed inereases.  The assumption
of absolute constant markeling marging implies that any price deerease
neeessary to sell an ineremont of product ab the final consumer lovel
s pnssed on in full to the farmer. In some periods of substantial
deercases in prices, such as the early 19350's, prices received by Inrmers,
in equivalent dolines, deereased more than did retail prices of the
several dairy produets as is shown on page 183, Thus thw estimnted
derreases in priees probably are too simall ¥ather than too lures.

The price clasticitics of demand at retall which were used in this
price analysis are preseuted in the following tabulation:

Product Rotadl prive clustivily

OreaIY L o ol f e e e
Butter
Chieese:
Amerfesn. oL ... ..
thoer . .. ___
Bwaporated milk
lee cream

These elasticities were derived in part from resulls oblained in Lhe
analyses for the period betweso World Wars T and ITand that following
World War II, respectively. The precise way in which these elasti-
cibles were used in obiaining the results shown in table 34 consistent
with the assumptions underlying the estimntes of price decreases is
discussed in detail W the appendix, poage 234,

Before discussing the estimated price decrenses in (able 34, we
caution the reader thal these decreases are estimates that are subjeet
to some probability <istribution ws to their crvor. Since these esti-
mates are based on relations which were svuthesized from resulls of
seveent statistical analyses, no error of estimate ean be computed for
each estimate of price decrease. Ifowever, sonie indiealion as to the
magnitude of the errors involved in making such price estimalbes is
obtained from inspeeition of ervors of estimate for the regression analy-
sis of [nrm demand for milk (p. 64) and the retail price regression
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analyses for the several deiry products (p.198). “Error tolerances”
for these price estimafbing equations are shown in the following
tabulation:

Price equation “HError
tolerance™
Percentage
poinis
Al milk ab wholestle . o L ..o 8
Fluld milk . e e mmmmemed e 5
BB e e e e e 7
Americnn eheese L e e B
Evaporated milk. oo oo oo e G

The “error tolerance” equals two standard errors of estimate from
the above discussed analyses based on data for 192541, The “error
tolerance’ has the {ollowing approximate significance: If the economic
sirncbure ropresented by these regression analyses and the proba-
bility distribution of distuwrbances or residual errors still apply, we
might expect the actual price to be within the range of 2 standard
errors of forceast from the estimated price obtained from the regres-
sion equalion in 19 out of 20 limes, provided the values of the ex-
planatory variables (for example, changes in total milk production)
fall within the range of changes that occuwrred during the vears in-
cluded in bhe analysis. As the standard error of estimate 1s always
smaller than the standerd error of {orccast, the “ervor tolerance”
cibed above is somewhal too small.

During the 1953-54 marketing year, the larpest percentage decrease
in price, amounting to 32 percent, would have occwrred for manu-
facturing milk, in the absence of price support purchases, and the
smallesb percentage decrease, amounting to 7 percent, would have
occurred for ice cream. The assumption of a constant marketing
margin used in the analysis results in smaller percentege decrenses in
retaal prices than in the corresponding price decrenses ab the ferm
level. Diffcrences in the perceniage decrenses among retail prices
reflect dilerences in the size of the markebing margin, Thus, the
Impact on reloil prices, in percentage terms, of price decreases ab the
farm level is larger for products like butter, whose marketing margin
is relatively small, thon for products such as fluid milk, whose market-
ing margin is relatively lnzge. _

Of interest also is the determination of the effect of the purchase
program on ubihizabion of mijk. The first column in fable 35 shows
the actual utilizalion of millk, fab-solids basis, during 1955. The
next three columns reveal that since 1952 from two-thuds to three-
Tourths of the milk that could not be used in making products to be
sold commercially a6 prevailing prices was used in making butter,
and the remainder in making Cheddar cheese, both products being
sold to the Commodity Credit Corporation. The last three columns
indicabe how the milk which is used in products that are sold to the
CCC normally would have been used in different outlets had no sup-
port program been in effect. The estimates in these columns show
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the percentage distribution among the products of an increment in
the supply of total milk, fot-solids basis, that would occur under
compeiitive conditions when the supply of milk increases by §, 10,
and 15 percent, respectively, above a given base quantity, while
holding all other {actors constant except prices of dairy products.
These estimates, which would prevail under compelitive conditions,
plso are consistent with all the assumptions used in estimating the
price decreases in table 34. Thus, when the support program is in
ogemtion, all of the surplus goes into butter and cleese, while in the
absence of the support program, this milk woeuld have been disiributed
among 6ll producis as shown in the last three columns in table 35,
depending on Lhe size of the surplus.

The cstimated distmbution of the increment in supply under
competitive conditions resulls from Lwe effeets: (1) ‘Che percentage
distribulion varies dircetly with the price clasticity of demand for
the product; and (2) the percenlage becomes smallor with each
inerease in size of {he markeling margin. Thus, beeause butter has
g relatively high elasticity of demand and o relatively low marketing
margin, slightly over 45 percent of the increase in supply of milk

TasLe 35— Milk: Comparison of uiilization of lotel production with
wutilization of surplus al prevailing support nrices under assumed conditions

Percentage utilization of surplus !
Fercent-
1nge 1uki-
lizakion | Gommodity Credik
of total ' Corporation pur- | Bales iy market at speci-
FProduct milk chases, year begin- | fied levels of sarpluses 2
produc- ning April 2 i
tion, ] !
1955 | i
1953 | 1954 | 1855 ) 0 | 15

: percent! pereent’ pereant

. . . .
Fluid— ! Pereent Percent Percent Percent | Percent . Percend
Milk . ooooeoeoiy 408 el e e 12| 138 13.3
Cream_ o oee ; 8.4 .o 5,1 4. 9 4.7
Butiero oo . o249 062767 608 459 466 47. 3

Cheese: : : !
Armezienn. oo 81 :8281 23,3304 1341 13.4 13.5
Other_cuuee s | 2 SO 4.0 3.9 3.8
Evapornted milk ... _. ' 4B e e o 3.8 3.7 3.6
CE Cream ... S P 6.8 G.6 6.4
Other dairy produets__ o T UV T 8.8 7.1 T4
Total. oo - .. 100.0 100.0 1100.0 1100, 0 © 100.0 * 100.0 | 100.0
. H ! M

1 Surplus is defined as that quantily of milk in excess of the guantities that
would be sold in narmal outlets at the prevailing market prices when prices of
manufactured dairy products are ub suppert levels,

t Commodity Credit Corporation purchases ndjusted for sales back to domestie
commercial channels.

? Parcentage distribution of an inerement of supply of total milk in excess of
the quantitics demanded at the prevailing support level that would oceur under
competitive conditions in the sbsence of the pricc support program. These
estimntes are consistent with the nssumptions used in estimating price decreases
in table 34. For details sce text.
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would normally be channeled into butier even though only about
25 perccut of the total production of milk were used in making butter
in 1955. In contrast, ouly about 14 percent of the increment in
supply would be used for fluid milk, compared Lo 41 pereent of the
total production of milk used in fluid form 1n 1955.

If we had used constant pereeniage markups in the analysis instead
of constant absolute marketing margins, the distributien of an addi-
tion to supply of milk would be o funetion only of the price elasticities.

Litilization of CCC stocks.—The development of outlets for dairy
products acquired under the price support programs has becn an
integral part of the overall program.  Although CCQC has stored
dairy products well into the second vear without any serious loss of
quality, their relatively shovt storable life precludes the operation
of an ever-normal granary type of storage program. Thus, CCC
purchases musk be disposed of within a reasonable length of time
of purchase, and in such a way that their disposals do not unduly
alfect marlet prices of dairy producis and thereby impair the price
stupport program.

Beginning with 1852, table 36 shows the major breakdown of CCC
disposals beiween domestic and foreign outlets, indicating that cach
form is a substantial outlet. Table 37 shows, in more detail, the
number of outleis available. Following Is a discussion of the nature
and source of these outlets,

Scctron 407 of the Agricultural Act of 1949, as amended, authorizes
CCC to sell commodities owned by it at any price not prohibited by
the Section. The Secrctary rules administratively that dairy products
are not storable commodities within the meaning of Scctions 407 and
408 and thercfore not subject to any resirictions in sales, Bub to
maintain the objeclives of the support program and to encourage
cominereial stovage, CCC oflers dairy products for sale to domestic
markets ak prices moderately above the current supporct price. In
o yerr when the surplus is relatively small, some of the supplies
acquired in months of high seasonal produclion may be sold back to
the trade during the same marketing year, in months of low seasonal
production. DButb such sales normally are limited unless there is a
substantial shift in the supply-demand siluation as, for example,
when substantial quantities of butter were sold hack to the trade in
late 1950. In addition, limited sales may occur in specialized and
restricted uses such as the butter sold under a program for use as an
extender of high-priced imported cocon butter in the manufacture of
chocolate producls. Special circumstances oceasionally may provide
substontial outlets for CCC slocks. This occurred in 1954 when
C2C sold nearly a vear's purchase—581 mithion pounds—of nonfat
dry milk for use in animal and poultry mixed feeds hecause soybean
meal was in short supply and relatively high in price.

As in the casc of domestic commercial sales, export sales by the
CCQC also have been Himited. Beginning in 1954, CCC offered bubter,
Cheddnr checse, and nonfat dry milk ab prices comparable to world
prices, bub sales were small. Title T of the Agricultural Trade Do-
velopment and Assistance Act of 1954, which permitted export sales
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TabLe 36.—Dairy price-support program: Purchases, wtilization and
stocks, year beginning April 171868-66

BUTTER
Purchases Utilization Uzncom-
by Com- mitied
Year beginning modity supplies,
April l Credit end of
Corpora- | Domestic | Foraign Tostal period
tion
\ Million Mitlion A iltion Millian Miliion
pounds pounds pouwnds paunds pounds
1882 e 1433 2009 joaaooo- B 122. 5
1953 . ... 1 375. 0 03.3 45. 8 139. 1 1359.0
1954 o . 210. 5 164, 2 1. 5 334. 7 236. 6
1955 ol 177. 6 150 4 263. 7 414. 1 0.0
AMERICAN CHEERSE
- ; - S S
1952 e { 75.2 L. 1.1 74 2
18583 0 e 1369 4 3L 7 22. 6 54.3 1390 ¢
1854 . _____ [ 153 4 123. 1 80. 8 213. 8 328. 6
Y855 - 157. & 42. 5 165. 3 2537. 8 228 2
‘NONFAT DRY MILK SCLIDS
s oy e e
1952, o eai.- l 210, 4 20. 5 47. 4 67, G 169, 3
PRY5E S G65. 8 1.8 227. 6 230. 4 588 8
1954 e 523.2 HET ] 374. 2 1,0338.8 86.3
1985 .. G23. 7 166. 2 5538. 1 G664, 3 48, 4

! Excludes guantities of butter and cheese sold to Commodity Credit Corpora-
tion in Mareh 1854 but contvacted for repurchase by private firms in April 1984,
Quantities excluded: Bukter, 5.1 million pounds; cheese, 86.6 million pounds.

for foreign currency, also provided a limited outlet for butter and
cheese. Disposilion also occurred under Title IT of the same act by
transfers to the International Cooperation Administration for foreign
famine relief programs. Negotiated sales with other countries slso
have provided a significant outlet.

Transfors of dairy products to militery agencies and the Veterans
Administration were stepped up under the Agricultursl Act of 1954,
which amended Section 201 {c} of the Agricultural Act of 1949. The
Act directs CCC to make available to those ageneies, without charge
except for packaging costs, milk and dairy products acquired under
the price support program [or use by them In addition to their normal
marlket purchases.

The sebool lunch program has been an important domestic outlet
for CCOC stocks of dairy products. These dispositions were made
with funds suthorized under Section 32 of the 1935 Act and Section &



http:significa.nt

Tasre 37.—Dairy products: Utilization of price-support purchases, years beginning April 1, 1952-66

Butter, creamery Cheddar cheese Nonfat dry milk

1952 | 1953 | 195 : 1953 54 5 € 1953 1954

Commercial sales:
Domestic:
Unrestricted and restricted use,
flood and fire damage
Ammnl feed
Export: = -
Unrestricted and restricted use_ ..
Animal and poultry feed
Title I (Foreign currency)
Barter
Non-commercial export sales
Transfers to—
International Cooperation ‘Administra-

United States Army:
Sales:
Domestic
Overseds
Donations. .
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Donations:
Section 416;
Domestic
Export: o
Bulk and packaged
‘Processed into butter oil-.._
Toreign Agricultural Service-._- . e
Researcho oo _Lovi.

263.7 ... 2.6 | 90.8 (105.3 | 47. : 2| 558.
Grand total. oo oo .. ] 9. 1.7 14141 ] 1.1 543|213, 9 {257 .9 (239, 4 |1, 033. 8 | 664.

1 For description of these programs, see text.

t Excludes quantities of butter and cheese sold to Commadity Credit Corporation in March 1954 but contracted for repurchase by
private firms after Apr. 1, 1954. . .Quantities excluded: Butter 5.1 million pounds; cheese, 86.6 million pounds.

¥ Processed into butter oil. '

¢ Less than 50,000 pounds.

Data based on contracts.
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of the National School Lunch Act of 1946 or as direct donations under
SBection 416 of the Agricultural Act of 1949,

In fact, & substantial part of CCC stocks of dairy products is
donated by CCC nnder Section 416 into both domestic and foreign
uses. These amounted to 70, 75, and 64 percent of the tatal CCC dis-
position of butter, Cheddar cheese, and nonfat dry milk, respectively
during the 1955-56 marketing year. Section 416 of the Agricultural
Act of 1949 authorizes the donatlion of certain food commodities
acquired for price suppor! to school lunch programs, charitable insti-
tutions, and needy persons in this couniry, and to United Stales
private welfare agencies for foreign welfare uses. An amendment to
the 1949 Act in the Agricultural Trade Development and Assistance
Act cf 1954, i authovizing CCC to bear repackaging and certain
transportation costs, stepped up the usage in these outlets. The
same 1954 Act also revised Seclion 416 of the 1949 Act to permit
donations of price support commodilies to intergovernmental groups,
as well as to United States private wellare agencies, for the relief of
needy persons oniside the United States.

Utilization of CCC stocks, both domestic and foreign, reached
sizable proportions by 1955, amounting close to 11 billion pounds,
milk equivalent, fat-solid basis, during the 1955-56 marketing vear.
This included 414 million pounds of butter, 258 million pounds of
cheese, and 664 million pounds of nonfat dry milk. Dispositions in
1955 for butter exceeded, and those for nonfat dry milk almost equaled,
purchases of these products in any marketing vear. (See table 36.)
Utilization of Cheddar cheese, although sizable, has been at & slower
rate.  The net effect of these substantial dispositions has been that,
nlthough record stocks were held by COC in 1954, by the end of the
1965-56 marketing year uncommitted supplies were practically nil
for butter, very low for noniat dey milk, and slill substantial for
Cheddar cheese. (Sec table 36.)

The data in tables 38 and 39 show the contribulions made to do-
mestic consumption by supplies from CCC stocks and purchases with
Government funds since 1947. In the case of manufactured dairy
products, these coniributions have tended to vary with the size of
CCC purchases and stocks.

These contributions have been substantial sinee 1953 amounting to
8, 9. and 9 percent of the domestic civilian consumption of butter,
Cheddar cheese, and nonfat dry milk, respectively, during 1955.
While some of these quantities may have replaced some consumption
that would have oceurred normally under prevailing prices, total con-
sumption was substantially higher than it would have been in the
absence of these Government programs if the same prices were
maintained. In adddon, one long-run effect of these programs may
be a higher level of consumption than it otherwise would have been.
Sufficient data. are not available to measure the precise effect that
these contributions may have had on consumption. It should he
noted that the price decreases estimated in table 34 did not tale into
account the replacement of domestic consumption by such Govern-
ment progranis.
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TasLe 38.-—Domestic disappearance of duiry producls (militery end
civibign) : Commercial and non-commercial channels, 1947-56

BUTTER
Military Civilian
; Total Per capita
From From
Yeur Com- ccC CCC
Com- | modity supplies supplies
P mereial { Credit | Com- or bought! Com- lor bought
channelsj Corpora-| mercial | wholly | mercial | whally | Taotul *
i tian ! {ehannels| or purtly [channels! or partly
| with with
i Ciovern- Govern-
ment ment
1 funds funds
| ; i
TALEL Wb, ) ML B, E ML @b, | AL . D Db Lb, L,
28 1,989 ... 8.0 j oo 1L 1
36 - 1,186 oo __ 0 B 9.9
32 . 1, 268 5 85 ® 10. 4
B joooeeoe- 1, 301 g1 85 0.3 10. 6
52 R 1,205 jocamaoo- ! /7 I (N S 4
48 b L0 ] 2 N 8.5
28 151 1,070 55 b 8 .3 8 4
35 l 28 1 1,141 93 7.1 LG 8 8
351 - 40 1,184 115 7.2 .7 89
4| 30 | 1,179 115 i 7.0 T 86
AMERICAN CHIESE
‘ L3
NS 741 2 518 (@ 5.1
R I I 739 12 5 0 .1 a1
4 7069 17 5.1 N | 3.3
1l 703 25 5.2 L2 & 4
21 T80 17 4.9 .1 50
12 R T, 806 ; 14 5. 2 .1 5.3
18 I . T | 231 40 1 5.0
id 1| 816 g2t 5.0 . 5. 4
13 2 T 90 . 4.7 .5 5.3
12 2 ; 806 103 4.8 | .6 5.5
I i
NONT :\1’ DRY \[ILI\ E:(JLIDS
i N :
1047 .- 1 P S 3¢ 29 Y] 2.9
1048 L .. 7 [ 1l a2 1 3.3
1945 ____ 2 e 470 [' 11 3.1 .1 3.2
1950 ... > S a1V 32 ¢ 3.4 .2 3.6
1951 . ___ |1 I 621 | 16 i 4.1 .1 4, 2
1052 ... 11 oo 6490 21! 4.5 .1 4 6
1953 - 4 1} 630 17 ] 40 1 41
1954 SR CGT 50 0: 4.8 '3 5.1
1955 . o i 817 90 I 5.0 .5 5.5
1956 .. _ . T PR, ! 7306 101 ¢ 4 4 .0 5.0

Sec footnotes at end of fable.
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Tasrs 38 —Domestic disappearance of dairy products (military and
civihan): Commercial and non-commercial channels, 1947-66—Con.

FLUID MILK AND CREAM

Military, Civilian
eommercial
channels, :
paid for— Total ; Per capite
{ ;
Year . School pro- Sehool pro-

With {Partly grams gram

mili- | with | Com-

tary | CGC | mercial Comn- Total

funds | funds {channels| Reg- |Specialimerciali Reg- [Special

ular | milk | chan- | vlar | milk
iungch rels | lunch
MAL WAL IS BEL Ib. |AfiL b | M) Lh. Lb Lb. Lb.

947 ______ a0 L. &2, 165 435 |o. ... 365. 8 3L 368. 9
1948 _____ 400 ... 51, 125 478 ... 352, 1 3.3 oo 385, 4
1948 ___ 400 | .__ a1, 330 70 oL __ 347. 8 38 j._____ 351 6
1950 ___ . _ 500 o ____ 51,758 G42 | _____ 344, 6 43 1. 348. 9
1851 __._ go0 | _____ 52, 502 698 .__.__ 347. 5 406 |oooo_- 352, 1
1952, ____ 960 [______| 58, 224 776 jo . __ 347. 0 5.0 |._____ 352. 0
1953 ___ __ 900 ... 53, 380 820 ... 342, 2 5.2 |oo.._ 347, 4
1954 ____. 900 (&) 54, 358 893 49 § 341. 7 G. G .3 | 347. 6
1955_. .. 800 20G | 55,678 933 480 | 343, 1 5.7 3.0 | 351.8
1956 ¢ . ___ 800 3060 | 56, 833 927 340 | 343. 8 2.6 5.1 ) 354. 5

! Includes donations and quantities purchased at world market prices.

? For butter, includes farm production. Istjmates computed {rom total dis-
appearance,

* Less than 0.05 pound.

¢ Preliminary.

¥ Less than 50 million pounds.

FOOD DiSTRIBUTION PROGRAMS *

Some of the food distribution programs discussed in this seetion had
their origin in attempts to improve prices and income received by
farmers during periods when agricultural commodities were in surplus
supply. In faect, the immediate objective of theso programs {re-
quently is to supplement price support operations by providing
outlets for swpluses acquired under the support program, and by
increasing consumption through their own purchase programs, Some
programs, such as the special school mill program, were designed to
supplement price support programs for manufncturing milk and
buiterfat by increasing consumption in fluid outlets sod thereby
reduce the quantity of milk available for the production of surplus
manufactured dairy products bought by CCC. Althouglt the imme-

# Yor g discussion of early food distribution programs, see annual reporis of
the Tedernl Surpius Commodities Corporation {{70), report of the Surplus
Marketing Administration (186), Agricultural Marketing Administration (144),
and War Food Administention {1813, Foote (44}, Cold, Hoffman and Waugh
(69}, Sticbeling Adelson and Blake (12?7 and Sullivan {130). Tor a discussion
of recent programs, see literature cited in footnote 38,
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diate objectives of most of these programs are to give price assistance
to dairy farmers and to provide outlets for dairy products acquired
under price support programs, their long-run objectives are to bring
about consumption levels that will improve the health and well-being
of the nation and to expand consumption of ngricultural commodities
and other food. The price effeet of these programs depends on the
scale of operation which, in any given vear, may be affected by the
size of the surplus supply.

Direct Distribution

Direct distribution refers to programs wherveby the Federal Govern-
ment purchuses food for distmbution to, or donates food to, school-
lunch “programs, charitable instibutions and welfare groups to help
needy people. These programs have been discussed 1n conjunetion
with the Federal Surplus Commodities Corporation purchases prior
to World War IT and with price supporb operations alter World War
II. Quantity distributed varies each vear, depending on the price
situation and surplus supply position of the commodiby. Distribu-
tions under these programs have been made possible by purchases
with funds from Scetion $2 of the Agrvicultural Act of 1935 and by
dispositions of CCC stocks under Scction 416 of the Agricultural Act
of 10492 Table 40 shows the volume and expenditures on dairy
products under Section 32 for direct distribution since 1936. Dona-
tions under Seetion 416 were shown in tuble 37.

Low=Cost Milk Program

In October 1937 an experimente]l milk distribution program for
necdy people was begun in Boston. In this program, which continued
until August 7, 1939, the Federal Surplus Conunodities Corporalion
purchased raw milk, paid processing costs of about 2 cents per gquart,
and distributed the mill free to people on direct relief and other eligi-
bles for 2 cents per quart. Betwcen 1939 and 1942, a relief milk

rogram was in operation in six citics—Boston, Chicago, New Orleans,
New York City, St. Louis, and Washington, D. C. The essential
elements of the program included (1) farmers receiving a price for
milk above surplus tmik price but below Class I price; (2) the recipients
paying about 5 cents per quart (4 to 6 cenis); and (3) the Surplus
Marketing Administration paying {or the remaining cost of the milk
amounting to about 2 cents. Sfiiebeling, Adelson, and Blake (127)
in & study of the YWashington markef and Sulliven (130) in a study
of the six markets haviag relief-milk programs found that significant
increases in tho consumption of fluid milk had oceurred among the
participants of the program, although the inerease included some
replacement of svapornted milk. Sullivan (780, p. 9) reported in-
creases in consuraption as & result of the reduction in price from the
going level to the S-cent-per-quart range varied among cities from 11
to 164 percent, with an average of all markets of 52 porcent. In the
vdor beginning July 1, 1941, 140 million pounds of millk were distrib-
uted at the cost of 2.4 million dollars under the relief milk program.

F 1. Forlthe relation of Section 32 programs with price support programs and food
distribution programs,“sece_Section 32 Handbook (178}.




Tasre 39.—Civilian disappearance of dairy products: Commercial and non-commercial chawnels, 1947-66
(Milk equivalent)

Butter American cheese Fluid milk and cream Tofal dairy products !

From | From From
CCC CCC CCC
Ttem and year Com-~_ | supplies Com-. | supplies Com- Com- | supplies
mercial or mercial or mereial | School mercial or
chan- | bought chan- [ bought chan- pro- chan- | bought | -Total
nels ? with nels with nels? | grams?3 nels ? with
Govern- Govern- Govern-
ment ment ment
funds ) funds funds

Ml W. | ML . | Ml Ib.| Bial. b, | ML Wb, | ML Wb, | ML b, | ML b, | Mt . | MGl b, | ML b,

7,424 20 | 7,444 | 52,165 435 | 52, 600 (109, 142 455 | 109, 597
7, 407 120 | 7,527 | 51,125 475 | 51, 600 104,465 595 | 105, 060
7,714 170 | 7,884 | 51,330 570 | 51,900 [107, 486 840 | 108, 326
8, 002 250 | 8 252 | 51, 758 642-| 52,400 [109, 422 | 1,912 | 111, 334
7. 583 170 | 7,753 | 52, 502 698 | 53,200 |107, 212 868 | 108, 080
8,120 140 | 8 260 | 53, 224 776 | 54,000 {106, 510 916 | 107, 426
7,719 230 | 7,949 | 53, 380 820 | 54,200 {105, 795 | 2,150 | 107, 045
8,185 620 | 8 805 | 54, 358 942 | 55,300 {108,035 | 3, 422 | 111 457
7,788 900 | 8 683 | 55,678 | 1,422 | 57,100 {110,118 | 4, 622 | 114, 740
8,061 1 1,080 | 9,141 | 56,833 | 1,767 | 58 600 [111, 883 | 5,147 | 117, 030
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1 Includes milk equivalent of all 'dairy products shown in table 6.

2 Includes consumption on farms where produced, ) ; .

3 See table 38 for breakdown between milk distributed under regular School Lunch and Special School Milk Programs.
4 Preliminary.

5 Less than 0.5 pound.
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Tasre 40.—Dairy products: Volume and expenditures on products handled under Section 32, years beginning July,
1937-56 1

Butter Direct distribution ) Fiuld milk Total

Food stamp Direct dis- ‘Exports Total Chicese Evaporated Nonfat dry Direet dis- Diverston Total Quan-
plan tributlon milk 2 milk 2 tribution tity
(millk

) equivy-

Quan-| Value | Quan- Quan-|Value| Quan- | Value | Quan-| Value | Quan- { Value Quan-| Value ! Quan- | Value| Quan- | Value] Quan- | Valua nlent)?

tity tity thy tity tity tity tity tity tity tity

1,000 1,000 { 1,000 | 1,000 v Mil,
W 1. ) W

80,247
174, 935
102, 085
224, 586 |6, 573

PRSI B

vemnrafe PR

. ; 3 16
84,136 {52,280 54, 480 {21, 801
. , . coveeas) 6170 [LL00 TR i 99 | .
45,416 76, 583" (45, 416 157,270 j22, 214 | 11 56, 433 IS O

! Scetlon 32 of the Agriculiural Act of Augnst 24,1035, ns later amended, authorized thy Secretary of Agrientture to use an amount equal to 30 J)crcent of the annual custom
receipts to encourage the exportations of agricuitural commoditios and the products thereof und to enconrnge domestic consuimption of such comivadities by diverting them from
normal channels of trade or incrensing their use among persons in low-fncome groups,
tl 2 lm(:ilu]d(ﬁ'. thie followiny exports in-1940; 1,011 thousand pounds of eyaporated milk valued at 111 thousand dellars and 25 thousand pounds of nonfat dry milk valued at 2
iousand dollars,
"3 Fat-solids basis.
¢ Computed from unrounded figures.
$ Value less-than 500 dollars.
-8 Transportation costs on prior-year purchases.
1 Preliminary.
Complled from records of the operating agencles of the U, 8. Department of Agriculture.
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Table 40 shows the quantitics and expenditures under Section 32 for
the combined relief milk and penny school milk programs.

Penny School Milk Program

The school milk program was started on an experimenial basis in
May 1940 and was nierged with the school lunch program in 1943,
In the year beginning July 1, 1941, about 52 million pounds of milk
were distributed under this program at the cost of 1.5 million dollars
from Scekion 82 funds. The expenditures in 1943 amounted to 4.6
million dollars. Tu the operation of this program, the local agency
(school) made agreements witl the local dairy and the Agricultural
Marketing Administration. AMS reimbursed the loeal ageney in an
amount oqual Lo cost of Class I unprocessed milk.  The loeal agence
assumed bendling costs and distributed the milk at a cost to school
children of not more than & penny o half pint.

Foed Stamp Plan

The food stamyp plan,® which was started in May 1939 and discon-
tinued in February 1043, was & Federal subsidy that provided acldi-
tional foods to fow-income families, “These fwilies wore given free
blne stamps 1o be used for the purchase of speeilicd surplus foods on
condition that they buy a eertain quantity of orange-colored stamps
that could be used for the pnrchase of any food.  Butier was the culy
dairy produet listed as o surplus food eligible for the program and was
designated as such in 35 of the 46 wenths of the operation of the
program. The program eperated under Seclion 32 of the 1835 Act
with spocifie authorization made cach year by Cosgress in 1ts appro-
pristion acls {See table 40;.

National School Lunch Program

The netional school lunch program, which was authorized wnder
the National Sehool Tmuach Act of 1948, is a grant-in-aid {ype of pro-
aram that is administered by the State departments of cducation.
Tndividual schools are reimbursed through State agencies by the
Tederal Government for » part of the cost of foud used in the service
of meals that weel nulritional standards established by the Depart-
ment of Aeviewliure. The loeal agency plans the miesl, bot each
meal must melude whole mill if & seitable supply is available.

Trom its first year of operation through 1955, the gquantity of milk
consumed under the regulor sehool luneh program has tnereased yearly.
(See tables 38 and 390 In 1855, mitk consumption under this pro-
gram amounted to about § powwnds per person or 2 percent of tolal
thuid mitk consumption. Milk used for sehool lunches is purchased
from local dairies. These purchuses, as well as other eash {ood pur-
chases including dairy products by the local agency, may be looked
upon as & relatively stable compouent of the ageregate demand for
mitk. Thus, from the standpoint of price analysis, they should be
considered as a regular coutinuing demand created by the school
lunch progeam and treated as any other institutional purchase.

% For a detailed economie anslysis of the Food Stamp Plan see Gotd, Hoffman,
and Waugh (5.
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On the other hand, local agencies may receive substantinl quantities
of dairy products that mey vary cach year, depending on the size of
surplus supply. These include quantities received under Sections 32
and 416, mentioned enclier. In addition, Section § of the National
School Lunch Act provides that some of the annual approprintion
may be used by the Department of Agriculiure to purchase food for
distribution to participating schools.” Because donalions of dairg
products represent, in eflect, 5 cash value to the schools; receipt of
these dairy producis may affect the patiorn of normal purchases.
For example, donations of cheese may replace purchases of some
meat and donations of butier may replace other fals. These dona-
tions also may replace purchases of the same commodily that local
agencies would normally have bouglt in local markels; to that extent
they would not be considered a nel incresse to bhe regular demand
created by the school hunch program {discussed in the preceding parn-
graph),  Program regulations provide that schools will nob recuce
total food expenditures as a result of donations, Although there may
be some subslitution of the nnture discussed nbove, the receipt of
donated foud has made it possible for schivols Lo serve belley meals
without increasing the price of the meal Lo the ehild.

Epecial {(School) Milk Program

The Agricultural Act of 1954 provides that the Comunodity {'redit
Corporation use some of its own funds (o merease consumption of
milk in schools. Under this Act, the Department of Agrieultare in
Septeraber 1954 cstablished a speciad school milk program which is
designed to increase consumption of milk in schools. The Agricul-
tural Act of 1956 extonded the program for 2 more vears through the
1957-53 school year, and increased the authorization 50 percont to
75 million dollars. In addition, the cligibility was broadened to
mclude nonprofit child-care institutions sueh as seiilement houses,
summer camps, child-care centers, and similar nstitutions. Cur.
rently, the amount of reimbursement provided by the Federal Gov-
ernment depends upon the cosb of mik to the school or child_eare
imstitulion, the proposed selling price to children, and the cost of
handling milk within the school or institution. The Department of
Agrienlture has also established the maximum amounts that may be
paid. Schools serving type A or B meals under the national sehioo)
milk program may receive up to 4 cenls reimbursement for each half
pint served in excess of the first half pint in a (vpe A or B lunch,
All othier schools and all child-care institutions niny receive up Lo 3
cenls reimbursement for each ball pint of milk they serve to children
under the program. Under this program. consumption in schools
inereased from 3 pounds per person in 1955 to about 5 pounds in
1956, or about 1 and 2 percent of the tolal Ihid consumption,
respeetively,  (Sce tables 3b and 39.)

Other Fluid Milk Programs

The Agricultural Act of 1954 mmended Section 201 (¢) of the Agri- -
cultural et of 1949 so that the Contmadity (‘redit Corporation could
make available to military ngeucies sud Veterans Administration,
without charge except for packaging costs, milk and dairy produects
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acquired under the price support program for use by them in addition
to their normal market purchases. Under this legislation, the Com-
modity Credit Corporation reimburses these agencies for a substantial
part of the cost of additional milk purchased and used by then,
This program, as in the ense of the special school milk program, is
aimed al utilizing some of the milk that otherwise would go into dalry
products and be seld Lo CCC under the price support program.

RELATIONS AMONG FARM, WHOLESALE, AND
RETAIL PRICES

As previously noted (see p. 113), a demand schedule is matched by
a supply schedule at each stage of the marketing chain at which milk
or dairy products change ownership.  Counceptually, behavior eque-
tions (both for supply snd demand) could be constructed for each
such transfer snd estimates obtained for the cocflicients of these
relntionships. Because a lack of dala normally prevents n complele
analysis, simplifving assumptions jmust be mede to quantify the im-
portant relationships. This section states the hvpotheses needed,
and develops ceonomie relations Lo convert results obtained from
supply-demand analyses at oue level of the marketing chain for appli-
ention to another markeiing level. A complete analysis of marketing
margins is not included

Analysts have used two hypotheses in this connection: * (1) That
farm and retail prices are related by either (a) cerlain fixed charges
that represent costs of hauling, processing, and distribution of milk
and dalmy products or (b) verlain percentage markups such as might
oceur at retail stores in the sale of dairy products; and (2) that, on an
anmunl average basis, all markeling margins change directly with
costs of marketing. INach of these hypotheses assigns & passive role
to the marketing system—that of transmitting reteil consumer de-
mand to farmers in & simple way.  These hypotlieses also imply that
demand relationships should be measured ab the final comsumption
level—either wholesale ov retail, as was done in this study for dairy
products,  The relation between farm end retail demand then can
be measured by a simple regression equation.®

The hypothiesis that wholesalers and distributors use percentage
marlkups implies a downward sloping curve for these services as a fnll
in relail price associnted with inereased markelings would lead to 2
deerease in marketing charges.  The second bypothesis implies & per-

# A detalled analysis of the nature and composition of marketing marging for
dairy products is given by Howe (760, Considerable interest exisis in the spread
hetween what the consuiner pays and what the farmer receives for his milk as
witnessed by the numerous Investigativ.. and analyses conducted by the United
Btales Congrese, Federn) Trade (ommission, and Yedersl and ftate Governments
in this aren ({54, 163, 164, 167, 174, 172, 173, 174, 176, 178, 181},

15 See Fox {30, p. 18,

48 Beeanse farm and retail prices are determined simuitancously, the limited
tuformation method should he used to obtain coefficients that are statisiieally
unbinsed for murket-price relationships, as for exnmple relatious {221, {23}, nnd
(24) on page 85. IHowever, we feel thap resulls from a least squares Tegression
analysis provide an adequate measure of the relationship between prices at different
mm‘keti:}g tevels if only an understanding of the nnture and degree ol assaciation
is desired.
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fectly horizontal supply curve for marketing services within the rele-
vant range of quantities of dairy products marketed, since it assumes
that the unit cost of these services essentially is determined by factors
outside the dairy marketing sector. A third hypothesis also is pos-
sible; 1t assumes that retailers tend to maintain constant retail prices
in the short run, even though procurement costs and costs of market-
ing may change. In an analysis of prices in Baltimore for 1949-50,
McCallister (36, p. 6) found that retail prices for butter in Baltimore
held steady for long periods of time, even though wholesale prices
chenged. A f{ourth hypothesis s that the marketing charge varies
with the volume moving through the market. Under the latter, we
normally expect marketing charges to be larger with Jarger marketings,
as this results in a larger demand for marketing services, given a rela-
tively fixed supply of these services. From a cost side, the higher
charges might reflect overtime payments to labor, increased costs due
to usc of ohsolete equipment, and similar items.

Alternatively, the farm demand for millk can be assumed to equal
the sum of the individual reinil demands for Ouid milk and dairy
products minus the charges tor marketing services, with charges for
these services depending on their supply curve for sach product.

This section tests the application of the first two hypotheses to the
dairy marketing system.

MARKETING MARGINS

Trend:s in Moarketing Margins

Table 41 shows the margin for the aggregate and seleeted dairy
products expressed in absolute terms and as a percentage of retail
cosis for the period between World Wars T and IT and the post-1Vorld
War II period, and for the ycars 1922-53, excluding 1930-33. On
the average, around 50 percent of the total retail cost to consumers
for all dairy products went Loward payment of marketing charges in
the interwar period. This percentage was reduced slightly in the early
postyrar period. Although markeling margins for individual dsiry
products exbibif somewhat similar trends over time, at any given
time, considerable variations occur nmong the products. Wlhien cach
margin is expressed as a percentage ol total retail cost, about n third
of the retail cost of butter represents a marketing charge. For cheese,
this proportion is two-fif Jas; for fluid milk, one-half; and for evapornted
milk, somewbat larger than one-half. Smaller percentages are ob-
tained if the years 1930-33 arc omitted.

Constancy in the marketing margin when cxpressed as a percentage
of retail cost, if it existed, would reflect, in parl, (1) use of constant
percentage markups or (2}, after allowing for year-to-year variation
and trends over time, & tendency on the part of dairy product prices
and dairy marketinig charges o change proportionately in the long
run, It also would suggest that reasonably good relationships be-
tween retail and farm prices could be obtained if statistical relation-
ships were fitted with each variable converted to logorithms.

If marketing margins are determined chisfly hy costs outside the
dairy marketing system, and if index numbers of wholesale prices of
all commodities reflect these marketing costs then the marieting
margin when deflated by index numbers of wholesale prices would
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Tasre 41.—Specified dawry products: Marketing margins expressed in

absoluie terms and as ¢ pereeniage of retail costs, selected averages,
1922-63 1

ABBOLUTE MARGIN

Average

1922-29
a7
183453

1824~-41 | 1946-53

Actyal:
Milk:
Fluid per quart ? . .. ___.
Evaporated per 14}4-ounce can_ .
Butter per pound
American cheese per pound

All dairy products ¢ ¢

Defiated, 1935-39 doilers: &
Milk:
Fluid per quart ? 8.
Evaporated per }434-ounce ean. _ d 4.
Butter per pound 14

13.
34

ACTUAYL MARGIN AS A PERCENTAGE OF RETAIL COST

Milk:
Perceni_ ... 53. 1 4381 53. 8

Evaporated 8L G 48. 5 55. 0
Buatter 37. 5 28. 0 32. 4
49.3 | 340, 0 143 2

50. 3 47.1 47. 9

(Igﬁl?ased on dats frora Been (5} and Marketing ang Transportation Situation

* Includes fluid milk marketed through wholesale channels only.
3 The year 1953 iz omitied,

¢ Average annual purchases by a farily of 3 average consumers,

& Ali dairy produets inciudes other items not listed,

¢ Actual margin divided by Bureau of Labor Statistics index number of whole-
sale prices of all commodities.

remgin unchanged after sllowing for chapges in technology over
time, Figure i1 shows marketing margins for fluid milk, butter,
American cheese, and evaporated milk that have been deflated in
this way,

The deflated marketing margin for fluid milk in the period follow-
ing World War IT does not differ significantly from that in the 1820%,
but it is significantly lower than in the 1930°s. The relatively high
mergin on a deflated basis in the 1930's refiects, in part, the slow
downward adjustment in freight rates and distribution charges as
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DAIRY PRODUCTS: TRENDS IN
MARKETING MARGINS, 1920-55

In Constant Dollars *
¢ PER QT. l | [

f T
FLUID MILK

— -

N S w0 O

'IOIIL! I Loty
¢ PER LE. ]

I | |
AMERICAN CHEESE

15

10,

| Pl | ] | | [

5 LJ;LJ‘J_,__LJ_,LL__J_J_J_L_H_LL_LJ_J,L-L_L_L,rLLLJ-HA-‘L.LJ‘
¢ PER 142 OZ. CAN | [ I
| EVAPORAlTED M|II.K .

"‘—m-.l— l

‘|||!|I1r’r111l|il|![l||11111|

0
1920 1925 1930 1935 1940 1945 1950 1955

* NARKETING MARGIY DIVIDED BY & L. L IMOEX WUMBERS OF WHOLESALE
PRICES OF ALL COMMODITIES, 19)§ = doalon,

W 3. DEPARTMENY OF AGRICULTURE HEG. M0 - 54010) AGRICULTURAL uARKETING SERYICE

Froure 11.—Except during the early 19307, muarketing marsing {in constant
dollars) for dairy products show little year-to-year variabion. American
cheese has tended to fluctunte aboub a stable level, while margins for both
butter and evaporated milk trended downward until the post-World War IT
period, following which they tended to rise somewhat. Decreases in marketing
margins stem from increased size of manufacturing plants, vertical integration
within the marketing system, savings in distribution costs throupgh national
chain stores and supermarkets, increased competition of substitutes such #s
margarine, and other cost-redusing changes in the muarketing system. The
relatively high margine in the enrly 1930's reflect the well-known tendency
for changes in marketing margins o lag behind price adjustmei.ts, particularly
in periods of falling prices.
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compared with the sharp deop in prices of commodities,” The rela~
tively low margin in the period fo{)lowing World War 1T also reflects,
in pact, changes in markeling services performed from thab in the
1930%s.  According to a study by the Bureau of Labor Statistics
(159) based on 56 cities, 30 percent of the milk for home consumption
was sold through stores in 1935 as compared to 45 pereent in 1948;
this shilt resulted in lower ageregate distribution costs. Improved
roads and methods of hauling, such as the recent introduction of bulk
tapk pickup, have reduced costs of hanling milk {rom farm to plant.
Tnereased eompetition between tank trucks and rail tanks used to
ship milk and, in many instances, replacemet.: of rail shipments by
truck shipments have lended (o reduce the cost of transportation.

Markeling margins (in deflated terms) for cheese and evaporated
milk also were relatively high in the carly 1930°’s. In contrast, the
mavein for butter adjusted move rapidly to the lower price. If the
carly 193¢s ave exeluded, the margin for cheese has fluctuated about
a uniform level.  On the olber hand, the margin for both butter and
evaporated mille trended downward after 1921, apparently leveled
off in the period immediately following World War II, and has
tended to increase some in recenl years. Reductions in margins {(in
constant dollavs) for butier and evaporated milk probably stem {rom
soveral ecauses: (1) An incrense in the average size of manufscturing
plants and creameries (see p. 115); (2) vertical integration within
the mavketing system whereby large chain stores and meat packing
firms have (alen over some of the funclions performed formerly by
ndependent wholesalers and distributors (sce p. 117); (3) incressed
narkels for nonfat duied mille powder, which have permitted the
shift of some costs to dried milk, whereas butter carried the full cost
in the earlior vears; (4) increased competition {rom margarine, which
has tended to reduce margins sk retail; (5) the advent of chain stores
and seli-serviee supermarkets, with o resulting reduction in distribu-
tion costs; and, {8) for cvaporated milk, the inerensing importance of
private brands of national chain stores and supermarkets, which
has fended to lower marging in two ways—(a) bhe private brands
always have sold for loss and (b) their competitive position in relation
to national hrands has improved. Some of these factors probably
tended to reduee margins for cheese alse, bub their effccts on the mar-
gin apparenlly were oliset by other factors; hence no reductions were
observable.

The small increase in deflated marketing margins in the last fow
yoars may refleet in part that (3) there may have been lags in ad-
justiment fo falling farm prices and (2) the BLS index of wholesale
prices of all commodities, which is used as the defiator, did not in-
crease as mucl 0s some costs of food markeling, namely unib labor
costs. Unit labor costs in marketing of food products increased to
26 percent above the 1947-49 average in 1955, while the BLS index
of wholesaln prices of all commedities increased only 11 percent. In

7 Wor example, on the hasis of data from Cassels (24, p. 252, table 24}, Sonley
(128, pp. 4849, tables 1 and 2) and the Boston Milkk Markeb Adminisbrabor ({5,
7. BY the cost of shipping milk by rail tank car fo Boston from the 201-218 mijle
zone was 26,7 cents per hundredweight from July I, 1839, fo Mareh 31, 1942, as
compared o 47.0 cents as inte as August 31, 1932, In controst, the low nointin
the index number of wholesale prices occurred in 1932, :
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addition, the deflated margin for fluid millc may have an upward
bias because the retail prices used to compute the margin do nol
reflect changes in marketing practices that have ocourred in recent
years. (See Smuth and Herrmenn (721)) These prices vefer mainly
to sales of fluid milk in single-quart containers and do not cover sales
in gallon jugs; whereas, discounts and sale of milk in multiple-quart
contsiners and in gallon jugs at lower prices per guart have become
increasingly importent. Based on date from the Fluid Milk and
Cream Report (149), over two-thirds of the markets reporting pro-
vided savings or discounts to consumers for milkc delivered to homes
and seld through stores in quantities exceeding . quart per delivery
or sale in early 1956 compared with one-ffth for home-delivered milk
and one-seventh for milk at stores in 1950. Based on 18 markets for
a recent period, Olson (98, p. 14) reports that sales of milk in multiple-
quart containers varied from 1 to 75 percent of all milk sold in these
markets, although guart containers still were used for more than half
of the milk in 11 of the 18 markets. In the case of cheese, the abrupt
increase in the deflated margin in the 1950’s probably slso reflects a
shift from & margin computed from price date for natursl cheese to
o margin based on price datn for processed cheese.

Olson (98, pp. 14-16) studied the effect of quantity discounts on
prices in 120 markets. Price differentials botween home-delivered
and milk at stores were allowed in 88 of the markets. In 50 of these
68 markets the price per quart to consumers who bought four or more
quarts at & time averaged 1.5 ceats lower for home-delivered mills
and 1.3 cents lower for milk 2t stores than to consumers who boughs
& single quart per purchase.® However, the ssvings may not be as
large as these comparisons suggest because the single-quart price
averaged 0.8 cent higher for home-delivered mills and 0.4 cent higher
for store milk in these markets than in the 18 markets which hag no
Erovision for quantity discounts. Higher prices on w single-quart

asis are expected when o differential is allowed, as the prices with no
differential reflect average costs for all volumes. Olson (98, p. 17)
also found that in 21 markets for which prices of milk in gallon jugs
were reported in November 1955, the gallon price (per quart) was
2.5 cents lower for home-delivered milk, and 2.3 cents lower for milk
at stores, than mifk sold in single-quart containers.

Vanability in Marketing Margins

Choice of a suitable hypothesis in regard to the behavior of market-
ing margins for dairy preduets can be made from a study of variability
in marketing mergins. Data in table 42 provide the needed infor-
mation for testing the alternative hypotheses.

Leck of variability in marketing margins when expressed in doller
values indicates that a simple regression equation can be used to
relate farm and retail prices; the constant term in the equation
reflects the margin. To test this hypothesis, cocfficients of varia-

¥ The principle that milk delivered to homes shounld be priced inversely with
the number of guarts delivered per atop is commonly referred to as the “Tlwell
Plan,” frst introdueed by Elwell in the mid-1040's. Tor a diseussion of quantiby
discount pricing of fluid milk, see Christensen and Moore (£7), and Helmberger
and Holler (63).
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TaBLE 42—Specified dairy products: Coefficients of variabilily and
standard deviations for marketing margins expressed in specified
terms, selected averages, 1982~63 *

Coefficient of vari- | Btandard deviation
ability when margin } when margio is ex-
is expressed iz pressed as & per-
Average and item absolute terins 2 centage of—
Actual | Deflated * | The pre- | Retail
vious year| cost
1924-41:

Milk: Percent | Percent Percent | Percent
Bltid * e o e e 5.9 10. 7 4. 3.0
Evaporated . oo oo ooa 14,0 14, 1 4 8 5.4

Butter o oo emeaema 20. 8 11. 4 6. 4 4.0

American cheese_. ... ______ 16. 8 15. 4 7.5 6.2

All dairy products *___.______ 9.2 7.5 4, 4 2,8
19403~-53: !

3dk: 1
Fhdd ¥ e e 12, 7 6.2 4 4 2.0

 Evaporated o ..o eoaaee | 15.3 8.0 1L 5 5.3

BULERE . e o e e oo —mam o | 1L4 3.5 7.1 2.8

American cheese *_ ... .. i 143 §8.3 il a 4 3

1
All dairy produets .. ... __ b13.9 5. o 5.5 3.1
1922-28 and 1034-53:

Milk:

Flutd o eam el I 17.06 27. 7 3.8 5.0
Evaporated_ o oo _oooonoao 20. 9 8.5 80 7.9
FE33E A 24, 2 76, 4 7.6 5.3
American cheese °_______“-_ﬂ__&_i 27. 7 7.1 g, 4 5 &
Al dairy products 5_______.__ | 416 11.7 $10. 2 3.1

i

! Based on data from Been (5} and Marketing and Trensportation Situation

&5).

1 Standard deviation divided by average velue of the margin for the years
included in the analysis.

¢ Marketing margin divided by Bureau of Labor Statistics index of wholesale
prices.

+ Marketed through wholesale channpels only.

5 Includes itemns not listed,

¢ The year 1953 is omitted.

7 Standard deviation around trend Jine divided by average velue of the margin
for years included in the analysis.

8 If the years 1946 ond 1047 are omitted from the analysis, the coefficient of
variebiliby is reduced io 8.7 percent; coefficients of variability for individusl
products except fluid milk also are reduced.

bility—standard deviation divided by the average value of the margin
for the years included in the analysis—were computed to measure
variability in the margins,

When coefficients of variebility were obtained for marketing
margins which were expressed in current dollers, only fiuid milk
during the period between Woirld Wars I and II substantiates this




186 TECHNICAL BULLETIN 1168, U. S. DEPT. OF AGRICULTURE

hypothesis. The fluid milk margin varied less than 12 perceat
from the average value of the margin during this period in 19 oui of
20 times.

On the other band, when the markeling margin is deflated by
index numbers of the wholesale price of all commodities, the cocllicient
of variability is reduced considerubly for American cheese, butter,
and evaporated milk in some analyses. If the years 1930-33 are
excluded, and if the data for butter and evaporated milk are adjusted
for trend, the coeflicients of variability Lecome 7 percent for the
first named and 6 percent for the latter two commodities. This
suggests thab regression analyses relaling farm and retail prices should
include a variable reflecting marketing costs. “T'he cocfficicuis of
variability are lower for the post-World War IT period than for the
prewar period because of the unusually large morgin in the carly
1930’s. Thus, simple regressions relating farm and retail prices
which are based on dellaled date should give substantially better
results for bulter, American cheese, and evaporated milk than those
obtained from ansalyses based on data in current dollays.

Lack of variability in deflated margins also indicates that prices of
factors used in dairy marketing are determined oulside (e dairy
marketing system, assuming index numbers of wholesale prices of all
commodities reflect these marketing charges. Thus, when analyses
relating farm and refail prices are based on data expressed incurrent
dollars, the regression should include an index of markeling chorges
as an additional explanatory variable. This appears to be (rue for
butter, American cheese, and evapornted milk in cach of the three
periods of analysis,

A reasonably good fit of the relail-farm price relationship can be
obtained using regressions based on data in logarithms if marketing
margins reflect (1) use of constant percentage markups andfor (2)
costs of marketing that parellel doiry prices over lime. To sub-
stantiate this hypothesis, marieling margios for dairy products were
expressed s o percenlage of tolal relail costs, and standard deviations
were compuled to micasure variability of these percenlages. It was
found that deviations from the average pereentage value during each
of the (hree periods of analysis of less than 4 percenlage points for
{luid milk to less than 16 percentage poinis for evaporated milk would
be expected in 19 out of 20 Limes,

Year-to-year varialions are considerably smaller for floid milk
then for the other dairy products.  For example, if divection of change
is ignored, the fluid milk margin varied less than 9 percent from one
year to the next in 19 out of 20 times in each of the three periods of
analysis. Under these circumstances, a simple relalionship in first
differences of logarithms is adequate to measure the retail-farm price
relationship.

STATISTICAL ANALYSES OF RELATIONSHIPS BETWEEN
FARM, WHOLESALE, AND RETAIL PRICES

This section provides slatistical analyses which can be used to
transform prices that pertain to one level of the marketing chain inlo
rices thab apply ab another level. By maling use of these relalions
For example, demand coeflicients obiained from an analysis fisted
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statisticaliv ab the vetail level can be convarted directly into coeflicienls
which apply at the farm level. The analyses in this section relate
prices belween the following marketing levels: (1) retail and farm,
(2) wholesale and retail, and (3) wholesale and farm.

Farm-~Reiail Price Equations

If & passive role can be assigned to the marketing system, the
relationship between retail prices (P.) and farm prices (Py) may be
expressed by the equation:

L= Pr"'__(‘m (64}

where Cp, ropresents mayketing costs or the gross difference belween
velail and farm prices. Such a relatiouship might seom Lo imply
that supplies of deiry products are equated with demaand ab the retail
legvel, and prices at the farm are the residual lelt aftor markeling costs
are deducted from the equilibrium retail price.  But, in act, inference
as to the direction of dependence canpot be drawn {rom such an
equation because reiadl and farm prices are interrelated, even though
at times the farm price may appear to beliave as a residuaal.

If retadlers and wholesalers consisienily use constant absolute
m{u'gins, eocflicients can be obtained stalistieally for the retail-larm
relation:

P2tk b Py (65)

where the constant value “a’ equals the markeling costs (C), the
value “k" corrects for differences in (1) product densities of the
finishred processed dairy product and (2) ravw milk used in making the
product, and “b" equals 1. On the other hand, if rotailers and whole-
salers apply & constant percentage markup to the cost of their goods
sold, the “a” value becomes zero and the cocfficient ‘LY is greater
than 1 dependiug on the percentage markup. For example, a value
of 1.25 for “H’’ means that » markup of 25 percent is used.

Actual marketing charges may, in Tact, be determined somewhere
botween o consiant and s percentage markup. A fixed perceniage
markup tends (o bring substantial profils to warketing firms when
prices rise sharply relative to marketing costs, but the use of a markup
of this type when prices rise sharply may bo prevented by two
factors: (1) Compelition belween exisling dairy markeling firms and
the poteutial and actual entry of new firms and (2) hesitancy on the
part of retailers {o raise prices cousiderably at eny single time for
fear of curteiling snles sharply. FWhen prices decline sharply, a
constant percentage markup reduces the revenue of markeling firms,
For these reasons, o curvilinear relationship probably exists between
farm and rebail prices which can be expressed approximately by the
equation:

P.=bL P (66)

where the exponent “e” Is less than 1. The logarithmic form of this
relationship, which can be fitted by the least squares method, reads:

jog P.=log b-teclog Py (67)
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If “¢” equals 1, the relationship becomes the same as that mentioned
under constant percentage markups; thercfore, analyses based on
logarithms also can be used if dairy markeling firms use constant
percentage markups.

Table 43 shows certain stetistical relationships between farm and
retall prices for milk and dairy products obtained from analvses hasad
on first differencas of logarithms for the period between World Wars
I and IT and that following World War II.  Farm prices for creamery
wilk reflect the value of milk used in making both butier and nonfat
dry milk, Beeause prices available for nonfat dry milk are wholesale
prices, the cocfficients in the regression equation for creamery milk
ave derived by algebraic linkage of two regressions: (1) Farm price lor
ereamery milk upon wholesale prices of bulter and nonfat dry milk
and (2} wholesale price of butter upon retail price of butter® Co-
efficients of determnination have been reduced and the standard errocs
increased to allow for residual errors in both equations.

Prices received by farmers for all milk, for milk for fluid use, for
butterfal, and for milk used by plants making butter and nonfat dry
milk solids are associnted with 92 Lo 98 percent of the changes in the
corresponding retail prices. Ilowever, only 79 percent of (hie variation
in prices received by fanners for milk sold to condenseries and cheese
[aclories is associaled with varialion in the corresponding retail prices
of evaporated milk and cheese. For the pestwar period, the degree of
associnlion remained the same for butterfat but was reduced as much
as 10 percentage points for milk for fluid use. Some of the unex-

# Cocflicients obtained by algebraie linkage of two regressions: (1) Farm price
for crenmery milk, X, upon wholesale price of butler, Ny, and noafub dry milk,
Xz (averape of prices for both human and animal use):

Based on data for 102741

Xo'==0.0056 + 1.02 X, 4 013 X,
(0.08) (0.04)

R:,=0.98 Spap=0.0L byp == 0.4

Based on dala for 1347-58

Xo'= —0.0039 + 0.830 X( + 0.40 X3
(0.19) (0.10)

Riu=0.84  8115=0.02  by.=1.02
{2} Wholesale price of butfer, X, upon relail price of butter, X;:

Based on daiz for 1928-41

Xo'=0.00007 4 1.17 X,
{0.04)

Bia=0.98 Sp.1=0.01 brp==0.8¢

Based on dula for 1047~53

No'=—0.0030 + 1.10 X4
(0.03)

R2.,=099 sg.4=0.003 be=0.91

Nore.—Numbers in parentheses below the regression coefficients are their
respective standard errors.
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TanLe 43.—Milk and buiterfai: Relalionships between year-lo-year
changes in price received by farmers and the corresponding relail
price, 1928-41 and 1947568

Effest on price received
by farmers of 1-percent
change in— Net
effect on
Coeffi- | Constant retail
cient of| or inter- | Gorrespond- price of
Period and item deter- ceph i ing retail Other fnctor | 1-per-
minn- value price ? cent
tion ! _ change
i ) in form
Net |Stand-] Net [Stand-| price!
effect 8| ard leffeet ¥ ard
arror Crror
Pear- | Per- | Per- | Per- Per-
1423-41; cent | cent | cent | cent cent
Milk for— ;
Tluid uses___._.. 0,92 10,0005 | L.GL | 0.12 ] ._-__ 0. 57
Cheese % oo oo .78 L0031 + 1. 76 22 .43
Condevpserics ¥ _ .79 L0140 | 2,13 L VS S .87
Creameries®. . .. .96 L00a7 1,19 .08 FO.13 | 004 .79
Al at whole- )
saled®_____.. LO7T | —.0017 | 162 | LO08 .| . 60
Butterfabs.. ... .. .1 .98 } L0087 .84 ] .08 [coocuna|aceooo .78
1047-563:
Milk for— : i ]
Fluid nse s .- .. .42 I -, 0005 t 1. 35 -1 I I .61
Cheese 5. _.. LTG0~ 027G 1,63 Y A R 47
Condenseriess._..! .73 l —. 0281 [ a7 | .48 L .l _____ . 406
Creamoeries ¥ ... 1. 03 | — 0070 | 7. 88 L3817 40 .10 .93
All at whole- !
snledd .. 87 ] -, 0194 | 1. 60 .y S I . 85
Butterfats_____..__ 98 | —. 0079 | 1,382 09 oo . T4
4

1 Percentage of total year-to-year variation in farm priees that was associated
with the combined cffcct of the other variables.

:Index pumbers of retail prices of all dairy products from Bureau of Labor
Stalisties. TRetail prices {for other items from Apgricuitural Marketing Service.

3 Tiegression goefficient from analyses based on first differences of logarithms.
Farm and robail prices are interrelated.  Regression analysis is used to show as-
sncintion and nol canse and effect.

1 Rogression coclficient from anaiyses with retail priee dependent.  (Bee note 3.)

s Agricultura) Marketing Serviee.  The analysis for all milk at wholesale based
on 1925-41,

¢ Average price for Wisconsin from Agriculiural Marketing Serviee and Wis-
consin Crop and Livestock Reporting Service.

7 Coefficicnts derived by algebraic linkage of two regressions.  See text.

3 All at wholesale ineludes obher iteme not listed,

plained varin{ions in these analyses may come from differences in the
weighting and construction of the respective farm and retail price
series, Another factor is the use of average vetail prices for the entire
country. The reteil price includes averags transportation costs swhich
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may affect different evens differently from vear to vear; this has the
effect of changing the marketing margin. Changes in slocks in both
reported and unreported positions may be explanatory factors. For
evaporated milk, the structure of the marketing syslem also may be
invelved. For Awcrican cheese, diffcrences in retall prices may result
because cheese is usually packaged in several ways, and because of
degree of aging, since cheese increases in value with age; these faclors
at least partly explain the low correlaiion for checse.

Prices veceived by farmers for milk snd butterfat fluctuate more
than do retail prices of the produets marketod. Butler has the smallest
prrecentage relationship between farm and retail price changes, This
resulls because butter has the smallest marketing margin {table 41,
p- 118) and, probably, because percentage markups are used in some
segments of the butter marketing system. For example, the analysis
based on first differences of logarithms for the pariod 1947-53 shows
that & 1-percent change in the price of milk at Wisconsin creameries
was associuted with a 0.9-peccent change in (he retail price of butier
after allowing for the cffects of changes in the price of nonfat dry millz.
Equal percentage changes in prices at both farm and retail levels
of the marketing chain indicate that dairy markeling firms use
percentage markups,

Tn contrest to the shert-run relalionships bebween prices indicated
by the first difference analyses, the regression analyses based on actual
data show the average long-run relationships between farm prices and
retail prices (table 44). These regressions also iLesi hypothesis 2,
postulated on page 179, that a horizontal supply curve for marketing
services exisls within the range of quantities marketed. Specifically,
this means that prices of factors used in marketing aflect cosis of
marketing dairy produets but the volume of dairy marketings does not
appreciably aflect the price paid by firms for faclors used in dairy
marketing. Therclore, the regression analvses shown in table 44 in-
clude the Burcau of Labor Statistics index numbers of wholesale prices
of all commeodities as n veriable reflecting changes in dairy marketing
costs. The results of these analyses appear to verifly the assumed
hypothesis in the case of butter, American cheese, and evaporated
miﬁ; because (1) coeffirients that differ from zero by 2 sialistically
significant amount were oblained for the net effeet on farm prices of
wholesale prices of all commodities and (2) a 1-cent change in the
reteil price was associated with approximately a I-cent change in the
farm price. As expected from figure 11, page 182, the regression
analyses show that the average reduction in the margin over it entire
period was close to 0.4 cent per yvear for bulter and 0.1 cent per year
for cvaporated mill, The reduction for bulter, however, is sharper
than the 0.2 cent suggested by figure 11.

Retail-Wholesale Price Equations

Wholesale prices in central markets play a key role in equating
supply and demand for each of the mantifactured dairy products.
Table 45 presents results obtained from regression analyses which re-
late year-to-year changes in retail prices with year-to-year varistions
in wﬁolesale prices for butter, cheese, and evaporated milk based on
data in fivst differences of logarithms. Variations in wholesale prices
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TapLe 44—k used in specified way: Iffect on price received per
hundredweight by farmers of changes in corresponding retail prices
and other factors, 1922-68 excluding 1930-38 !

Milk for—
Ttem Unit |
Flnid |[Cheese /Conden-| Cream-
use 1 series | eries
Coefficient of determination ¢ . __ .. .. 0.58 | 0.98 | 0.986 0. 99
Constant or intercept value.______| _____.__ —-3.03 | —. 92 ;—1.890| —3.04
Tffect on price received by farmers
of a unit change in—
Corresponding retail price:®
Net effect . ... ___.__ Cent.__.. .78 95 1. 06 .99
Standard error oo oo o s '+ SO .13 .07 .10 .03
Coefficient of partial deter- |.__.______ . 39 .89 .81 A7
mination,
Wholesale price of all commodi-
tieg:
Wet effect. .o ooee oo Cent..... 7,02} —, 21 —.08 - 2r
Standard error-c - U [ .06 .05 .02 .03
CoefBcient of partial datermina- (oo .04 . 48 . b4 .79
tion.
Time, 1922—=1:
Net effect o o oo oo Cenb.____ .02 7.07 .12 . 36
Standard eTroTc o c e e e IR < - .06 .35 .02 .04
Coefficient of partial determina- | .- .02 . 09 .71 .78
tion.
Net effect oo corresponding reteil | Cent._.__ .78 .93 77 .98
priee of & 1-cent change in price
received by farmezs.

1 Analyses based on”date {rom Been (6) and Marketing and Transportation
Situation (185). Includes adjustment for Government payments to producers
for 1943-46.

* Marketed through wholesale channels only.

3 The year 1953 is omitted in this analysis.

¢ Percentage of total variation in farm prices that was associated with the com-
bined effect of the other variabies.

¢ Pluid milk per quart, Arnerican chease per pound, evaporated milk per
1414-ounce can, ang butter per pound, each in cents.

8 Index numbers from Burezu of Labor Statistics. Used a9 an indicator of
changes in marketing costs.

) 7 113035 not differ significantly from zero when tesled al the 5-percent probability
evel,

are associated with 98 to 99 percent of the yearly variation in the
retail price of butter, and 93 to 92 #rcent for the retail price of evapo-
rated milk, but only 77 to 84 percent for the retail price of American
cheese during tha periods before and after World War 1, respectively,
As discussed earlier, retail prices of American cheese in any given
period vary because cheese Is usually packaged in several ways and
mey be in different stages of aging. These variations would reduce
the correlation between retail and wholesale prices for American
cheese. The snalyses also show that, on the average, a 1-percent
change in the wholesale price of the product concerned is followed by
gs litfle as o 0.5 percent change in the retail price in the case of cheese
to as much as 0.9 percent in the case of butter. As explsined on page
427487—57—18
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TapLe 45.—Dairy producls: Relationships betweenyear-fo-year changes
in retail price and wholesale price, 1923-41 and 194753

Lifect on retail price
of l-percent ehange
Coeflicient | Consiant in wholesale price!
Period and commodity of deter- | or inier-
mination | eept value

Net Standard
effect ® error

1923-41: Percent Percent
American cheese 0.77 | —0.0018 0. 51 0. G7
Evaporated milk_____________ .98 —. 0041 .78 .05
Butter .98 —. 00 .84 .03

1947-53:
American clieese .84 . D148 .53 .10
Tvaporated milk .92 . 0055 . 80 .10
Butter 09 . Q035 L9 .02

! Wholesale and retail prices from Agricultural Marketing Service. Specific
wholesale prices used wore: Creamery bufiter, Grade A (92-score), at Chicago;
American cheese st Plymouth, Wisconsin; and Unifed States average manufac-
{urers’ selling price {or evaporated milk.

3 Regression cocfficients {rom analyses based on first differences of logarithims,
Wholesale and retail prices are interrelated. Regression analysis is used to show
sssociation and not cause and cflect.

190, had coefficients of 1 percent been obtained, we would have con-
cluded that distributors and retailers use fixed percentage markups.
Since these coefficients are less than 1 percent, 1t appears reasonable
to sssume that the other hypotheses, discussed on p. 179, regarding
the behavior of distributors and retsailers also influenced the relation-
ghip between retsil and wholesals prices.

Farm-Wholesale Price Equations

At any time, the wholesale price of o processed deiry product to
the owner of & manufacturing plant appears to be given, that is, de-
termined by factors outside his control. This price minus transpor-
tation costs determines the price he receives for the dairy product at
the plant; the price he is aﬁle to pay the {armer for the equivalent
quantity of whole milk delivered to his plant is determined by sub-
tracting costs of manufacture, including profit, from his price for the
Erocessed product. Although each Iilfmt owner acting individuslly

es no perceptible effect on wholesale prices, their behavior in the
aggregate does influence the level of prices. The supply of and- de-
mand for the processed dairy product determine wholesale prices, and
competition among plant owners for the supply of milk in the area
affects the price paid farmers for whole milk at plants in that area.
Therefore, these two prices are interdependent. However, as in re-
lating prices at the other marketing levels, simple regression analysis
is usedp here to approximate the relationship between wholesale and
farm prices.

Table 46 presents results obtained from regression analyses that
relate yearly variations in the price received by Wisconsin farmers for
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butterfat and for whole milk at creameries, and for whole milk at
cheese factories and condenseries, with yearly variations in the whole-
sale price of the corresponding processed dairy product. These re-
gressions are based on dats expressed as first differences of actual
values rather than first differences of logarithms, because plant owners
are believed to transiate changes in wholesale prices directly in terms
of changes in the value of the equivalent quantity of milk used to
manuiacture the dairy produoet.

For example, the analyscs show that, on a year-to-year basis, o
1-cent change in the price per pound of butter at Chicago is accompanicd
by an average change of 4.6 and 4.0 cents per hundredweight in the
price veceived by farmers for whole milk at Wisconsin creameries
during the periods before and after World War II, respeclively, after
allowing for changes in the wholesale jprice of nonfat dry malk. In

TanLe 48-—»Milk and buiterfat: Relationship between year-to-year
changes in price recemed by farmers and wholesale price of processed
dairy products, 1928-41 and 1947-63

Tffect on price received by farmers
of I-cent change in—

Coeffi- |Coustant
Periad and sommodity | cieut of | or inter- | Corresponding Other fnetor
determi-| cept whgolesale price ?
aation!| value

Net [Standard] Net |Standard
offcet ® crror clieat ® grror
1923-41:

Milk for— Cents Cenis Cents Cenis
Cheesed_________ 0. 68 0. 736 10, 15 0.82 | ameee
Condenserics 5. __. .88 L0232 .38 IR 1% 20 TRDVY PO
Creameries ... .08 1, 424 4, 60 .31 &2 57 0. 99

Butterfat 5 _____.__ .96 L 197 1,08 IR 1. T PN, F .

1947-53:
Milk for—
Cheese*_ _ o __._ .98 |—3. 084 10. 65 B9 ||
Condenserics 5. _ .04 —. 162 .38 BT O P
Creamerics - .94 {—3. 002 4, 03 LO6 | 611 08 2 60
Bufterfatd_ - _._ 97| —. 498 1.25 21 I (RS AP,

1 Percentage of total year-to-yenr varintion in farm price associated with the
eombined offects of the other variables,

? Agricultural Marketing Service. United States avernge manufacturers’ sell-
ing prices for evaporated milk, cents per 100 pounds; American cheese ab Ply-
month, Wisconsin, cents per pound; creamery butbter, Grade A (92-score) =t
Chicago, cents per pound.

& Regression cocfliclenis from analyses based on firsh differences of logarithms,
TFarm ond wholesale priees are interrelated.  Regression apalysis is psed to show
association and not cause and eflech

1 Average price for Wisconsin from Agricultural Markebing Service and Wiscon-
sin Crop and Livestock Reporting Service.

¢ United States average price for condensery milk, cenis per 100 pounds, snd
for butterfat, cents per pound, Agricultural L‘\‘[{ereting Bervice.

¢ Wholesale price of nonfat dry milk (average of prices for both humare and
a»nimgl use), cents per pound.  This avalysis based on 192741 for the inter-war
period.
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the same analyses, the net effect of # 1-cent change in the wholesala
price of nonfat dry milk solids on the price per hundredweight of milk
at Wisconsin creareries incressed from 2.6 cents in the prewar period
to 11.0 cents in the postwar period. As expected, this increased
effect coincided with the growth of the commercial market for non-
fat dry milk solids resulting from efforts during World War 11 to in-
crease the consumption of all solids in milk® This was accompanied
by a shift on the part of farmers from selling farm-separated cream to
selling whole milk,

Wilcox, Krause and Brereton (790, p. 43) point out that Wisconsin
farmers tended to ship whole milk to butter plants even before World
War II; the milk was skimmed and the skim milk returned to the
farmer or shipped to other manufacturing plants, Of the total milk
and cream delivered to all Wisconsin plants, farmers sold less than 2
percent of their milk as farm-separated cream following World War
I1, compared with about one-fourth in the mid-1930°s and two-fifths
in the mid-1920’s. Most of the sales of farm-separated cream are
used in msking butter. Based on the percentage utilization of milk,
it is estimated that currently about 5 percent of the creamery butter
in Wisconsin is made from farm-separated cream, compared with
probably as high as three-fourths in the mid-1930’s, snd practically
ell in the mid-1920’s.

Similar comparisons as to the average relationship between yearly
changes in the wholesale price of the processed dairy product and the
farm price for milk ¢an be made for the other dairy products from the
data shown in table 46. If we assume that plant operators consider
the average yield of product from a given quantity of milk and that
they pass on to the farmer all price changes at the wholesale level,
assuming no change in manufacturing costs, the equivalent change in
the farm price for milk or butterfat following & l-cent change in the
wholesale price is estimated in table 47.

These values are reascnably close to the coefficients in table 46 re-
lating farm prices to wholesale prices. Therefore, operators of manu-
facturing plants appear to pass on to farmers practically all changes
in the wholesale price. As this passive role played by plant operaters
is discussed here in the pricing of farm milk, it was discussed in the
pricing of butter on page 115, and of cheesc on page 116.  Action of this
sort is further substentiated by the fact that yearly changes in whole-
sple prices are associated with at least 94 percent of the variation in
the farm price, except in the case of evaporated milk during the prewar
period, when the percentage was 88,

The constant values in the regression analyses suggest that market-
ing margins decreased on the average during the prewar period but
have been increasing in the post-World War II period. In terms of
equivelent value per hundredweight of milk, the constant values sug-
gest that the wholesale-farm marketing margin increased 21, 22, and
113 cents from 1946 to 1853 for butter, cheese, and evaporated milk,
respectively, compared with an actual increase in these margins of 18
an({) 119 cents for butter and evaporated milk, respectively, for the
same pertod, and 26 cents for cheese from 1950 to 1953. A compara-
ble period cannot be used for cheese because price data for natural

® 3ee footnote 7, p. 28.
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TABLE 47.—Milk and butterfai: Effect on price received by farmers of @
1-cent change in the wholesale price of specified dairy products if plant
operators pass on to farmers all changes in the wholesale price !

Effect an price re-
ceived by farmers
for—

Product
Milk, per | Butterfat,
hundred- } per pound
weight
Wholesale price per pound: Cenls Cents
American cheese, E’lymcuth, Wisconsin.. oo - 6 -
Evaporated millkk 2____ e oo % A
Butter, Grnde A (92-score), Chicago.amooroca oo 4,7 1.24
Nonfat dry milk 2 mmmmnns 8.5 |oncmroan

1 These values represent the pounds of butter, nonfat dry milk solids, cheese, and
evaperated milk that can be made from g hundredweight of milk, and the pounda
of butter from a pound of butterfat. In so far as possible, they are based on
yields applicable to the geographie area covered by the farmn price. Values for
butter aud cheese are based on a simple averuge of the anpusal quantities of milk
needed to manufacture each in Wisconsin during the period 193843 as reported
by Gilbert (58, table 23, p. 57 and table 37, P 58), and during 1949-50 for Ameri-
can cheese, ns reported by Hintzman and Wilcox (68, table 2, p. 7). These aver-
ages were 21.5 sud 10.4 pounds for butter und cheese, respectively. Hintziman
and Wilcox (68, wable 12, p. 22) also report that 1.242 and 1.235 pounds of butter
were made from a pound of butterfat in Wisconsin in 1949 and 1930, respectively,
The value for evaporated milk is based on the average quantity of milk used in
its production as reported by the Agricultural Marketing Service (£53). A yleld
of 8.5 Eounds for nonfat dry milk is a composite of the following: 8.802 re-
ported by Froker and Hardin (45, table 1, p. 4), 5.2 by March (82, p. 52), 8.488
by Pritchard (104, table 1, p. 7), and 8.28 by Walker and others (184, p. 23).
All of these were for milk containing 4 percent butterfat except in the atudy by
March, in which 3.5 percent was used. Milk dejivered to Wisconsin creameries
has averaged around 3.8 percent fat since 1933.  [See Caparoon (23, table 9, p. 27
and Wileox and Hintzman (188, table 1, p. 2).]

% United States average mannfacturers' selling price. Nonfat dry milk includea
both human and apimel use,

cheese are available through 1952 only, DBeginning with June 1949,
price data for processed cheese are available.

RETAIL PRICES OF INDIVIDUAL DAIRY PRODUCTS

Relations Among Retail Prices

As explained on p. 69, individual dairy products at the same market-
ing level are equivalently priced. Measurable differences in retail
prices of the several dairy products stem from a variety of sources,
the principal ones being the following:

1. —Price differences may reflect differences in the marketing services
erformed for each commodity. For exaraple, fluid milk and cream
requently are delivered to the homes of consumers, wheress most

manufactured products are purchased chiefly in stores. On the other
hand, menufacturers perform a marketing service, in a sense, by
transforming milk into butter, cheese, ice cream, or other products,
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whereas fluid milk, though processed (clarified, pasteurized, and homo-
genized), is sold in essentially the same form in which it is produced.
2.~—Price differences may reflect differcnces in the densities of each
dairy product, since prices are usually quoted on the basis of product
weight. For example, 100 pounds of whele milk will make ghout 10
pounds of cheese, or 5 pounds of butter, or 8 pounds of nonfat dry
milk powder, If there were no marketing or processing charges, and
if milk were valued at $4 per 190 pounds, the corresponding price of
cheese would be 40 cents & pound, assuming no markes value for cheese
whey. If the price of nonfat dry milk powder were 15 cents a pound,
the corresponding price of butter woulr? be 56 cents & pound. " If dif-
ferences in price were caused onlty by differences in densities, year-to-
year changes in ths prices of individual products would be proportional.
Thus, if the price #f whole milk were increased by 10 percent, prices of
esch of the individual dairy produets would increase by 10 percent,
assuming that yield factors remain constant over time, a condition
that appears to be approximately true.
3.—Dilferences in prices may refloet differences in the quality of
milk required for use in the product. For example, producers who
ship milk for resale to consumers as fluid milk usually receive & higher
?rice than farmers who produce milk to be used primarily for manu-
actured products; as milk for fuid use is subject to rigid sanitation
requirements it usually costs more to produce.

Factors That Affect Retail Prices

Results from Statistical Analyses.—Price information is important in
decisions made by firms sad households. Such decisions in the short
run, and particularly da,-to-day decisions of dairy farmers and mar-
keting firms, to o large cxtent are based on past, current, and future
expectations of prices of products and costs of producing or handling
them. In earliersections, in conjunction with the structural snnlyses,
estimates of coeflicients were obtained for retail price-estimuiing equa-
tions nssuming linear relationships in actual data {sce pp. 84, 86, 102,
104). To facililale comparisons among products, estimates of coeffi-
cients for retail-price regressions based on first differences of logarithms
are shown in this seclion.

Results of three sets of regression analyses for each of the dairy
products are given in table 48, Two seis of analyses show the effect
on retai! prices of year-to-year changes in disappearance of total mili
and in disposable personal income for Lhe periods ; 92541 and 1847-54.
A third set of regressions for the period since World War IT also in-
cludes the effect of the price of margarine, which takes into account
the possible effect of the {ats and oils economy on the dairy industry,

though estimates in the analyses for the period following World
War 11 are based on data for a relatively short peried, observed
differences in the estimates obbained for the prowar and postwar
regressions give some insight as to changes which probably have
occurred in the price structure. Comparison of coeflicients in 1dentical
regressions for the two periods shows: (1) The parcentage of variation
in the price of butler that resulted from a one-pereent change
in income increased in the postwar period as compared to the prewar
peried efter allowing for changes in supply; (2) the net effect of in-
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come on prices of evaporated milk and cheese remained about the
same in both periods; (3) the net effect of income on price of fluid
milk was reduced o almoss zero in the postwar period; and (4) after
allowing for both the cffect of the price of margaring and total dis-
appearance of milk, the effect of incume on prices in the postwar
analysis becomes practically zero for all dairy products cxcept butter.

The partial correlation cocflicients in table 43 indicate fhat year-to-
year changes in disposable personal income alone explain most of
the variation in prices of individual daivy produets during the inter-
war period. This reflects the large variation in consumer income
that took place during these years and the relatively small yenr-to-
year varistions in total disappearance or consumption of dairy
produris. Howsover, for yesrs in which the change n disappenrance
is laree relative to that for consumer income, the price-estimating
equation which allows for both factors would be expecled to give
considerably better results than would one based on changes In income
alone., The nercentage variation in prices explained by changes in
disappearance of milk inereased during the postwar period while
that explained by income was reduced considerably, reflecting the
increased variability of supply and the reduced variability of income
during this period.

Comparison of regressions for the postwar and prewar periods also
reveals substantial differcnces in variation i price resulting from
changes in supply or disappearance of total millc, The percentage
variation in prices of fiuid milk and evaporated milk resulting from a
1-percent variation in disappearance of total millk increased from less
then 1 percent during the prewar period to more than 2 percent
during the period following World War II. The increased use of
formula pricing in fluid markets probably encoursges quicker adjust-
ments in prices to changes in supply (see p. 144). However, the per-
centage variation in the price of butter {ollowing a 1-percent change
in supply was redueed in the postwar period. This reduction in price
response may be duc to the operation of the price support program.

As cxpeeted, the coefficients of multiple determination for the
analyses following World War II increase substantially when the
price of margarine is included as a varinble in the regression equation
to take into acrount the substitution cffect between margarine and
butler. In addilion, the standard errors of the regression coefficlents
involving the price of margarine were relatively smaller than the
standard errors associated with the income coeliicients. A 1-percent
change in the price of margarine resulted in changes of 0.2-0.3 percent
in the price of butter, American cheese, and evaporated milk comn-
pared with a change of 0.1 percent in the price of fluid milic and creatn.
The price of margarine would be expected to influence prices of manu-
factured dairy products more than prices of fluid milk and eream.

Differences in Variation in Prices Resulting from Changes in the
Supply of Total Milk.—Theoretically, the price (lexibility in relation
to the disappearance of total milk shoukl be equal for all dairy prod-
ucts. Price flexibility is defined as the percentage variation in price
associated with o 1-percent change in supply or disappearance. At
the farm level, the price of milk should be equal in »ll outlets after
adjusting for locational or quality differentials; thus, the price flexi-
bility cocflicients at this Jevel should be equal in all outlets. A num-
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TaBLE 48.—Selected dairy products: Factors affecting year-to-year changes in retail price, 1926-41 and 194764 1

ANALYSES SHOWING EFFECT OF SUPPLY AND INCOME ON PRICE

. Ttem

Fluid milk
and cream

Butter

American
cheese

Evaporated
ilk

Analyees based on 1925-41:
Coefficient of multiple determination
Standard error of estimate
Constant term or intercept value
Effect on price of a l-percent change in—
Disappearance of all milk*

Coeflicient of partialldetermination
Disposable income &
" Net effect 3
Standard error
Coeflicient of partial determination
Analyses based on 1947-53:
Coefficient of multiple determination
- Standard error of estimate
Coustant term or intercept value
Effect on price of a 1-percent change in—
Disappearance of all milk 2
Net effect 3

Coefficient of partial’determination
Disposable income 3

0. 89
. 011
—. 0002

$ 72
.43
A7

. b3
. 05
<87

.79
. 045
. 0026

-2.29
.75
.65

.02
.53
.00
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ANALYSES SHOWING EFFECT OF SUPPLY, INCOME AND PRICE OF MARGARINE ON PRICE

Analyses based on 1947—054:
Coefficient of multiple déetermination. ... _o__.___.. . 0. 90 0. 82 0. 94 0. 94
Standard error of estimate ... ... _.___ . 013 .026 . 013 2013
‘Constant term or intercept value. . . o o _l_ 0071 —. 0226 . 0048 —. 0042
Effect on price of a 1-percent change in—
Disappearance of all milk 2 :
Net effect 3. i Percent. ... ~2.19 —1.E3 —1.92 -2, 61
Standard error-. . - ciemeiemcimimes|eaia dOcaim .59 1.23 .59 .63
Disposable income: §
Net effect 3 ..o i Percent_ . ..___. —, 22 4 83 - 01 +—,03
Standard error. ..o o il i ciio|eiean L VT .44 .91 .44 . 46
Retail price of margarine: :
Net effect 2_____ T R G Percent o oo 813 4 25 .27 .23
Standard error. e e e ccmmmeo e feooon s {s T . 06 .18 . 06 .07

1 Retail prices from Agricultural Marketing Service. . Index numbers of prices for fluid milk and eream (both analyses) and for
butter (pre-war analysis only) applicable to quantities consumed in farm households and by all nonfarm pecple, computed by Agricultural
Marketing Service. ‘

2 Tstimates of per capita consumption or disappearance from Agricultural Marketing Service.

t Regression coefficients from analyses based on first differences of logarithms.

¢ Coeflicient does not differ significantly from zecro at the 10-percent probability level. )

s Per capita estimates of disposable personal income from Agricultural Marketing Service and Department of Commerce.

- ¢ Coefficient differs significantly from zero when tested at the 10-percent probability evel but not at the 5-percent level.
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ber of factors, outlined below, determine whether these price flexi-
bilities also sre equal at retail.

The analytical results shown in table 48 suggest substantial differ-
ences in the price flexibility coefficients at retail. For example, the
coefficients in table 48 indicate that a 1-percent change in the disap-

earance of total milk, after allowing for changes in income, result
In price variations in the opposite direction of 2.6 percent for butter,
2.0 percent for American cheese, aad 0.7 percent for fluid milk and
cream and evaporated milk during the interwar period,

Consistency between the price flexibility coefficients associated
with total milk supply and those associated with their own consump-
tion would not be expected. Price flexibilities of individual dairy
products in relation to their own consumption are the inverse of their
individual elasticities of demand with respect to price. These are
kmown to differ among the several products.

If processors, wholesalers, and retailers use percentage markups as
a basis for establishing charges for their marketing services from the
time milk lesves the farm until it is consumed, then year-to-year
varistions in prices in percentage terms for selected dairy products in
relation to o 1-percent change in the total supply of milk theoretically
shounld be alike for all produets, even at the retail level. Ou the other
hand, if marketing costs tend to be stable in relation to dairy product
prices, year-to-ycar variations in retail prices will tend to be associated
with like varistions in prices at the farm level in absolute terms.
Under these circumstances, price flexibility coefficients will be smaller
at the retail level than at the farm. Previous comparisons of varia-
bility in marketing margins for individuval dairy preducts, and com-
parisons of coefficients obtained from analyses relating farm, whole-
sale, and retail prices, have indicated that some combination of con-
stant end percentage markup probably was used for most of the dairy
products (see p. 18 and tables 42—46). It was indieated from the
analyses that percentage markups probably were used for butter.

Differcnces in the price flexibility coefficients betwean the farm and
retail level also are affected by the size of the marketing margin, with
larger margins resulfing in lower price flexibility coefficients at retail.
Marketing margins as a percentage of retail price are considerably
larger for fluid milk and crcam and for evaporated milk than for
butter and cheese (see table 41, p. 181).

Differences in price flexibility coeflicients also may result from vary-
ing degrees of responsiveness within the marketing structure to
changes in basic supply and demand conditions. For example, price
plans used in many fluid milk markets may result in slower adjust-
ments to changed conditions than does the open market pricing of
butter and cheese.

GEOGRAPHIC PRICE STRUCTURE

The anelysis of geographic price relationships in this bulletin is
iimited to (1) a discussion of the nature of the relationships normally
expected among regions and (2) a statistical description of the pre-
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vailing geographic relationships that exist among prices of sclectod
dairy products.™

NATURE OF REGIONAL RELATIONSHIPS

Prices for fluid milk and processed dairy products in a single isolated
consuming center surrounded by & single milk producing area are
first examined to provide insight as to the nature of regionsal relation-
ships that would normally be expected under competitive conditious.
Prices of each product are determined by the relative supplies and
demands for each product in the market. Because the quantity of
milk used in making cach product must come from the same milk
supply or producing ares, fluid milk and proeessed dairy products are
equivalently priced under conditions of sompetitive equilibrivm (sce
p. 69). Diflerences in product prices, discussed on p. 195, reltect only
differences due to quality, marketing services performed, quantity of
milk used in making the product, and costs of transporting milk 1n
the different forms.” Becnuse of substantial differences in costs of
transporting fluid milk and an cquivalent quantity of processed dairy
products made from milk, prices for milk used in fluid outlets fall
more rapidly than do prices for milk used in processed dairy products
as we move away {rom the consuming center into the producing arca.
As 8 result, concentrated dairy products can be shipped economically
longer distances than fuid matk., Thus, specialized zones of produe-
tion, such as those described by Cassels (24, p. 20), are created, with
milk from the nearby arce used primarily for fluid outlets and millk
in tho most distant arcas for processed daivy products.  Prices in the
isolated market arc at equilibrium when the total supply of milk in
the surrounding producing area equals the demand in all milk outlets,
including storage at the prevailing market prices.

When there are several consuming centers and several producing
areas and dairy products move among markets, prices in the several
markets tend fo differ by the amount of transfer costs, the largest of
which is the cost of transportation. Prices would be expected to in-
crease with distance by the amount of costs of transportation from
areas of surplus production toward large consuming centers or areas of
deficits. When regional movement of products occurs, as in the casc of
manufactured dairy products, prices are stid to be determined on a
national market, and prices among markets are closely related. “Chis
tight relationship is illustrated in figure 12.  The most distant produc-
ing aree is assumed to be located at point U and the most distant con-

5t Tor studies concerned with price differences due o location for milk and milk
Eroducts, see Cassels (24), Gaumnitz nnd Reed (57), Hammerberg, Parker and

ressler (60), Prerdo and Rejko (78), and Hussler (62) and a report fy the Agri-
cultural Marketing Service (745). These studies include an analyvsis of the elffect
of transportation costs upon area prices and geographical flow of products. lo
these studies, demands were assumed as given in each of a nwmber of markets,
and mitk supplies were assumed as given in cach of the supply areas. Transpor-
tation costs were known {rom points of production Lo points of consumption.
Supply and demand were equated in cach market and equilibrium prices were
determined subject to the condition that they were high enough to atirael sufi-
eient suppHes to meet the demand in each market. Fox (48) and Judge {73}
applicd similar pssumptions to the spacial analysis of livestock products and cggs,
respectively, but explicitly used linear programing techniques for treating the
space factor.
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MILK IN MANUFACTURING AND FLUID OUTLETS:
- PRICE PREMIUMS IN SPECIFIED AREAS

PRICE PREMIUM
ABOVE THAT
IN AREA U

0 o

U* |
- REGION A

DISTANCE

# MOST DISTANT PRODUCING AREA

U. S. DEPARTMENT OF AGRICULTURE

REGION B

A NEAREST CONSUMING AREA

NEG. 3631 =~ 56 (10). AGRICULTURAL MARKETING SERVICE
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suming center at point Z. The line UXYZ represents the location of
many producing areas and consuming centers between the most distant
producing area and consuming center. The price of millk used in
making manufactured dairy products ab consuming center Z tends to
be higher than the price at producing area U by the amount WZ,
whicli represents the cost of transporting dairy products from geo-
graphic point U to point Z. Likewise, the price premium over that in
ares U at any other geographic point between points U and Z in both
sup{)ly and consuming centers can be depicted by the vertical elevation
of the price line UVW. Thus, the price at point X tends to be above
the price at point U by the amount VX.

On the ohﬁer band, prices of fluid milk are closely rclated among
regions only when interregionsl movemen$ of fluid milk products
oceurs, or can potentially occur. In many arcas, no movement occurs.
The determination of fuid milk prices in o single market, assuming a
level of prices for manufacturing milk, was discussed onp. 123. When
several consuming ceniers compete with one another for milk from
several common producing areas, prices of milk for fluid use in each
market may not be directly related to prices of milk for manufacturing
outlets. Instead, prices are determined by (he supply and demand
for fluid milk in the local market and by prices of milk produced
primarily for fluid use in competing or nearby markets. Thus, only
prices in fluid milk markels located at the cdge of large surplus milk
producing arcss arve directly related to manufacturing milk prices.
As a result whole regions, as for example the eastern part of the
United States, produce milk primarily for {luid use, whereas large areas,
such as those found in Wisconsin and Mlinnesota, produce milk pri-
marily for manufactured dairy products.

The nature of the relationships between two such regions is shown
in figure 12 where region A is assumed to produce milk primarily for
manufscturing uses and region B for fluid uses. A farmer who is
located on the boundary between these two areas ab point X is in-
different as to whether ho sells milk for the fluid milk markes located
at point X or in manufacturing outlets, since he receives the same
equivalent pricein ench outlet. Hero AV is assumed to be the premium
needed to produce milk for fluid use over that for milk sold in manu-
facturing outlets, T a close relationship existed, the price of milk uscd
in fluid outlets in region B would be represented by the line ABC,
which equals theprice of milk for {luid use 1nregion A at point X plusthe
costofshipping whole milk to any pointinregion B from point X. Ifthe
supply-demand situation in region B is such that intervegional ship-
ments are nob needed, prices for fluid milk are sonwewhere below the
price line ABC, as for example the jagged line ABL. Prices for milk
in fluid outlets in region 13 cannot exceed piices represented by line
ABC, the import point, {or any considerable length of time because of
inshipments from region A; they cannob go below the price line AlL for

Ficurr 12.—In regions like A that produce milk primarily for use in manu-
factured dairy produets, prices increase slowly as produetion takes place closer
to consuming eenters, In rexions like 33 that produce milk chielly for use in
fluid milk outlets, prices tend to be above those at the point X, where a pro-
ducer is indifferent ag to the nlternative outlet in which he sells, by pn amount
determined chielly by Joeal econditions bub not exceeding the cost of shipping
milk from region A, represented by line ABC.
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any length of time beeause it would then be more profitable to produce
milk for manufacturing purposes.

STATISTICAL ANALYSES OF REGIONAL DIFFERENCES

Prevailing regional price relationships are studied in two ways: (1)
An analysis of actual price differences between regions or markets and
(2} statistical analyses that show the way in which prices for each
product are related among regions.

Actual Price Differences

Table 49 shows the amount by which dealers’ buying prices of milk
used for fluid outlets andl manufacturers’ sclling prices of evaporated
milk in speeificd regions exceed prices in the East North Central region,
Similarly, table 50 shows the amount by which wholesale prices of
butter and cheese in New York, Philadelphia, and San Francisco
exceed prices in Clicago. In cach instance, the base price is assumed
to yepresent that in an area of relative surplus. The overall pattern

TADBLE 49.—Fpaporaled milk and milk for fluid use: Wholesale price
differences between specified geographic regions and Kast North
Central Region, 1921-54

EVAPORATED MILK?

Price above that in Tast North Central Region, specified
averages

1921-24|1925-2%{1930-34{1935-30[1940-44(1945-40{1050-54

. Dol. Dol. . . Dal. Dol

New ISogland . 0.34 ] 0.21 X X 0. 25 0 18
Middle Atlantic .34 .23 .18 . . .14 .18
South Atlantic . .41 .18 . . .14 .23
West North Central_ . .09 .02 . .07 .21
South Central_______ . .44 .21 . . .11 .32
North Weslern . .14 .18 . . .23 .51
South Western . .23 .14 . . .28 , 48

MILK FOR FLUID

New Enpland , . 1. 40
Middle Atlantic . . 1. 42
South Atlantic . . 1L 78
West North Central . . . .10
East South Central_ . . . . B8
West South Centrall . . . 1. 41
Mountain . . 1. 05
Pacific . . . 66

1 Wholesale price per 100 pounds.

3 Denlers’ weighted average buying price per hundredweight (f. o. b. city)
for standard grade milk for distribution as milk, Prices not available prior to
1935,
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TasLe 50.—DButter, American cheese and nonfat dry milk: Wholesale
price differences between selected central markets and central market
wn surplus producing area, 1921-64

BUTTER, GRADE A (92-SCORE)

Price per pound above bhase price, specified averages!
Central marke$ i
1921-—24[1925-2011930-34{1835-39{1940~-44|1945-491950-54
Cents | Cents | Cents | Cents | Cents | Cents | Cents

New York.___._____ 1.3 14 1.0 0.9 0.7 0.6 Q.7

Philadeiphia_____.__ 1.9 23 2.0 .5 *1L1 1.4 1.8

San Francisco_ ... —~1.2 .9 .9 1.5 .7 2.6 2.8
AMERICAN CHEESE

New York - _cooooofacnaoo 1.4 1.0 0.8( 106 ) 1.8 1.3

Philadelphia . . ___ .l __. 1. 4 LO .91 20 1.2 ¢1.4

San Franeisco ... | . __. 5 —. 5 -. 3 .4 .4 i. 1 L1

Chiteago ¥ . . 1.8 1.9 1.9 1.8 2 4 4.1 5.3
NONFAT DRY MILK

Mew YorkKeo oo oo eafmmm e e ] ;e el e o 0.4 0.2

San Franeiscoo. oo _oo]acomaca]ommm oo mm e e[ e .3 .9

1 Wholesale price per pound at Chicago used as base price,

? Three-year average, prices for 1843 and 1944 unavailable.

3 Three-year average, prices for 1843-46 unavailable.

¢ Average for 1050-63.

¥ Average for 1927-29,

$ Wholesale price per pound at Plymouth, Wis., used as base price.

suggested by these price differences appears consistent with the
regional price pattern indicated in figure 12.

As expected, prices for milk used for fluid outlets exceed prices in the
surplus area by the largest amount. Smaller differences occur for
evaporated milk, cheese, butter, and nonfat dry milk, For example,
during the period 1950-54, prices in the Middle Atlantic region were
higher than those in the Midwest by $1.42 and $0.18 per hundred-
weight for milk in fluid outlets and evaporated milk, respectively.
Similarly, during the same peried for approximately the same geo-
graphic area, prices in New York City were 0.7, 0.2, and 1.3 cents
higher for butter, nonfat dry milk and Cheddar cheese, respectively,
than they were at Chicago. These price differences when expressed
terms of & hundred pounds of an equivalent quantity of milk used in
making each product are 39 cents for evaporated milk, 7 cents for
b};n;ter and nonfat dry milk combined, and 13 cents for Cheddar
cheese.

Similar comparisons of price differences from prices in the mein
surplus milk producing srea could be made for other markets or
regions and for other time periods. If prices in any market are closely
related to prices in the surplus producing arca, prices in these markets
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are expected to incresse relative to prices in the surplus area with
each increase in the distance of these markets from the surplus pro-
ducing area. In addition, prices will increase with distance sub-
stantially more for bulkier products such as fluid milk than they will
for the more concentraied products.

As expected, prices for fluid milk in the several regions in relation
to prices in the North Central region reflect the influence of local
supplies as well as the potential cost of importing millt from the main
surplus producing ares of the United States. (See table 48.) Also,
as expected, prices in regions located nearer the meain surplus pro-
ducing area are more closely rclated to prices in the East North
Central region than are prices in the regions most distantly located.
Prices for fluid milk in the Mountain and Pacific regions are sub-
stantially determined by their own supplies and demand for milk,
but in recent years may also have been influenced by Midwestern
prices of dairy products, or by the price of munufactured dairy
products on the national market.

On the other hand, in recent years, prices for fluid milk in markets
east of the Rockles appear to follow an overall pattern suggested by
transportation costs. A recent study by the Agricultural %Iarketing
Service (145, p. 91) relating dealers’ buving prices in 143 markets east
of the Rockies with the price st Tau Claire, Wis., for the period July
1953 to June 1954 found thal the price increased an average of 1.92
cents per hundredweight per 10 miles increase in distance from the
point in Wisconsin, The report 2iso stated that rates charged by
four large firms for transporting milk by tanlk truck ranged from 1.75
to 2.00 cents per 10 miles. However, even cash of the Rockies, prices
in some markets are influenced more by local supply-demand econ-
ditions than by prices in the Midwest. For example, during recent
years, prices in New England averaged approximately the same as
those in the Middle Atlantic region even though the New England
States are more distant from the surplus producing area of the Mid-
west. Price relationships for fluid milk between Boston and New
York City, the principal markels in each of these regions, are in-
fluenced by conditions in the surplus milk area in upstate New York
and Vermont.

The overall paltern of several major supply arees for fluid milk
markets is more clearly demonstrated by the price structure for fluid
mitlc for the United States indicated by geographical squal-price lines
shown in figure 13, repraduced from the study by the Agriculfursl
Marketing EGI‘\“}.CG previously cited. During the period July 1853—
June 1954, geographic low points in prices were found in the Midwest,
in upstate New York and Vermont, and oo the West Coast.

After allowing for changes in the price level, prices for fluid milk in
the northeastern part of the Unitod States appear to have maintained
the same relative relation to prices in the Midwest since the mid-1930’s.

Fiourge 13.—Normally there is & wide ranpe among regions in the average dealers’
buying prices of milk for Auid use. Geographic low points in prices rre found
in the Midwest, upstate New York, arrd Vermont, and on the West Coast.
Thease variations in prices refiect comparative natural suitability for preduction
of milk, distances from copsuming centers, and differences in institutionsl
requirements under which milk is produced and marketed.

427487—B7T——14
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In all other regions, prices for fluid milk incressed relatively more
than prices in the East North Central region, indicating an increase.in
demand relative to milk supplies in these arcas. However, prices in
the Mountain and Pacific regions still differ by substantially less than
the cost of transporting milkk between the two regions, indicating that
fluid markets in these regions still are determined chiefly by their own
supply~-demand positions.

Tahle 49 also shows that menufecturers’ selling prices for evapo-
rated millc appear to follow a logical geographical pattern. Howerver,
these prices in most ragions are higher than prices in the East North
Central region by apparently less than the cost of transporting
eveperated milk. Further, on the basis of distance, one would expect
prices in New England and the Middle Atlantic region o be higher
in relation to prices in the Kast North Central region than were prices
in the West Novth Central region. Lower prices in the northeastern
part of the Ubnited States probably reflect relative location of con-
denseries. Condenseries require 2 large volume of milk to operate
efficiently end therefore are usually located in sreas of reasonably
high density of milk production.

bolesale prices of butter at New York differ from prices at
Chicago by about the cost of transpertation, although they probably
were s‘jighbly above this level before 1940 and somewhat below since
then (table 50). Wholesale prices for butter at Philadelphia con-
sistently appear to run higher relative to prices at Chicego than do
prices at New York even though these fwo markets sre about the
same distance {from Chicago. During 1950-54, prices in Philadelphia
were 1.2 cents per pound higher than in New York. Price differences
in these cities may result from stricter grading requirements in
Philadelphia. Sales in small lots may also be a factor.

Whoiesale prices of cheese at Philadeiphis and New York also differ
from prices at Chicago by about the cost of transportation. Any
discrepancies between these price differences and actual costs of
transportation probably reflect differences in grades of cheese de-
manded by people in the differens cities.

Prier to the mid-1930’s, the Mountain and Pacific States were
nearly self-sufficient in relation to manufactured dairy produets,
This cxplains why wholesale prices of butter and cheese were lower
in San Francisco than in Chicago during the early years included in
the anslysis. Even when the West Coast imports butter and checse,
price dillerences reflect transportation costs from sctual shipping
points rather than from Chicago. In the case of butter, the shipping
poiats might be Towa, Missouri, or Colorado, which are considerably
closer than Chicago.

Resulis from Regression Analyses

Least squares regression analyses were run to rela’ - wholesale prices
of butter and cheese in selected markets with pr'  at Chicago, and
to relate wholesale prices of milk for fluid use anc - ~aporated milk in
each region with prices in the East North Central region. Logarith-
mic relationships were assumed to prevail since prices of dairy prod-
ucts and costs of transportation probably charge relatively by the
same amount over time. The analyses were based on data in (1)
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logarithms, to messure the average long-run regional relationship
among prices and (2) first differences of logerithms, to determine the
average short-run regional price relationships. Results of these
analyses are shown in tables 51 and 52.

TasLe 51.—Relation of prices for evaporated ‘milk and milk for fluid
use in geographic regions to region in surplus producing area’

EVAPORATED MILK?

Change in price
associated with a
Coeffi- | Stand- 1-percent change

cient of {| ard Con- in basing-point

Region deter- arror stant price
mina- | of esti- | term
fion mate
Net iStandard
effect error
Based on date in—

Logarithms: Percent | Percent
NewErngland. _________.__ 0.997 % G007 | €018 1 06.98) 0. 009
Middle Atlantie____.._____ . 997 . 007 010 . 997 . 010
South Atlantie. . ________ . 995 . 009 . 013 . 997 . 013
West North Central_____._ . 598 006G | —. 009 1. 019 . 008
South Centrsl . _____ . 592 L0111 D07 1, 007 . 016
North Western_____ .. __.. . 997 007 .01 1. 016 . 010
South Western____..-—.._ . 996 L 009 | —. 009 1. 033 . 012

First, differecces of logarithms:

New England ... ____ . 963 . 009 Y . 981 . 034
Middle Atlantic. .. __..__. . 964 . 009 . Q00 . 979 034
South Atlantic. oo _.____ L8970 L00B | —. 001 . 964 . 031
West North Central_______ . 968 . 00% . 00 1. 018 . 033
Bouth Cenbral_ ______ _.... . 968 . 008 .00 . 988 . 032
North Western____________ . 957 . 009 . 000 . 938 . 036
South Western_. ________._ . 962 . 009 . Qog . 939 . 033
MILK FOR FLUID USE:
Based on dats in—
Logarithms:
New England______ 927 | 0.034! 0189 | 0 873 0. 056
Middle Atlantic_.._ . 857 . 029 L121 . 976 . 047
South Atlantic._-..__ . 823 .G42 . 089 1. G50 . 070
West North Central . 991 014 . 049 ) 1,081 . 023
East South Central _._____ . 979 L0283 —. 017 1. 132 . 038
West South Central________ . 952 42 | —. 120 1. 327 . D68
Mountain ... __._ . 524 L0584 | —. 170 1. 344 . 089
Paeifie e a = . 968 L 029 | —. 045 1.142 . B47
First differences of logarithms: :
New England_._______.____ . 519 L0201 | —.001 | 1.157 . 102
Middle Atlantic ... . 724 LO016 | —. 003 1. 362 077
South Atlantic.. ... ______ . 584 .018 . 001 1, 366 . 085
West North Central__.____. . 989 . 005 . 002 i. 038 . 023
East South Central____..__. . 8982 . 013 . 003 1. 170 . D63
West South Central . ____ . 877 . 023 . 008 1. 018 . 108
Mountain__ . _ o ... . 518 . 025 . 010 . B84 . 120
PaciBe . oo e . 769 . 020 . 005 1. (53 . 094

! Fagt North Central region used as basing-point price,

* Wholesale price per case of 14}4-ounce cans.

Based on dats for 1921-54.

+ Dealers’ weighted average buying price per hundredweight (f. 0. b. city) for

standard grade milk for distribution as milk.

Based on data for 1935-55.
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TaBLE 52.—Relation of prices for buller and American cheese at selecied
central markels to central market in surplus producing area, 1921-6/

BUTTER, GRADE A (92-3CORE}!

| Change in price
agsociated with
Coeffi- (Standard 8 l-percent
cient of | error of [Constant| change in basing-
Central market determi- | esti- term point price
nation ;| mate

Net |Standard
effect erraor

Based on data in—

Logarithma:
0.999 | 0.003
Philadelphia 2 . 999 . 006
San Franciseo 3 . 998 . 009
First differences of logarithms:
New York . 098 . 003
Philadelphiz * . 908 . 003
San Francisco ? . 970 . 012

AMERICAN CHEESE

Baged on data in—
Logarithms:

New York ¢ 0.999 | 0.005 0.054 | 0977 0. 005

. 999 008 . 063 . 970 . 005

. 996 012 | —, 036 1. 030 L2

. 596 011 . D65 . 989 . 011

First differences of logarithma:
New York ¢+ . 992 . 005 . 000 . 964 . 018
Philadeiphia ¢ . 993 . 005 . 000 . 992 . 018
San Franeisco * . 962 . 013 . 000 . 984 . 039
Chicagoe ? , 995 . 003 . 001 . 916 , 012

! Wholesale priee per pound at Chicago used as basing-point price.

? Dato for 1943 and 1344 unavailable.

t Based on data for 1929-54,

‘ Based on data for 1925-54 except 1943-46 which are unavailable,

' Based on data for 1925-54 except 1943-46 and 1954 which are unavailable.
¢ Based on data for 1927-54.

" Wholesale price per pound at Plymouth, Y¥is., used ns basing-point price.

In the long run, regional prices of all dairy products are closely
related. In all the selected markets and regions, 99 percent of the
variation in wholesale prices of butter, cheese, and evaporated milk
were associated with variations in the corresponding product prices
in the surplus milk producing arca. Although the degree of as-
socigtion smong regional prices was somewhat reduced for milk for
fluid uses, regional prices were still closely related in the long run.
Variations in prices 1n the ast North Central region were associated
with 92 to 99 percent of the average long-run variation in prices in the
other regions. As expected, the closest long-run price relationship
occurred between the West and East North Central regions.




¢

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 211

Results of analyses based on first differences of logarithms also indi-
cated close regional price relationships among processed dairy produets
in the short run. Nincky-nine percent of the year-fo-year variations
in wholesale prices of butter and cheese at New York and Philadelphia
were associnted with year-to-yeor variations in corresponding product
prices at Chicago. Tor these two products, the percentage of varia~
tion in prices at San Francisco associated with vearly changes in prices
at Chicago was 96 and 97 percent for cheese and butter, respectively.
The percentage of varialion in yearly changes in manufacturers’
selling prices of evaporated milk in the several regions associated with
yoarly changes in prices in the Bast North Central region ranged be-
tween §5 and 97 percend.

In contrast to processed dairy products, the percentege of varia-
tion in yearly changes in prices of milk for fluid use in the several
regions associated with vearly changes in prices of fluid milk in the
East North Ceniral region varied considerably. These percentages
varied from a low of 52 percent [or the Mountain and New England
States to & bigh of 99 pereont for the West North Central region.
The close vear-to-year relalionship between prices in the ast and
West North Contral regions reflects the fact that short-run changes
in fluid milk prices in markets located in these regions roflcet changes
in prices of manufactured dairy products which also are closely re-
lated among markets. On the other hand, short-run changes in fluid
milk prices in other regions arc hased to a considerable extent on
factors other than prices for manufactured dairy products (sec p. 143).

PRICE DIFFERENCES IN MARKETS

In any single market, differences in prices for any one dairy item may
oceur, reflecting grades, quality, and methods of packaging and mer-
chandising. This seetion illustrates some of these differences in tha
retail prices of fluid milk and cheese, and the wholesale price of butiar

RETAIL PRICES OF FLUID MILK

Several {actors cause differences in retail prices of bottled or pack-
aged fluid mille.  Method of processing which results in its sale cither
as raw milk, pasteurized milk, or pasteurized and homogenized milk
affects prices. Pasteurized and homogenized milk would be expested
to cost more than raw milk because of the added costs of processing.
Howaver, in some markets where most of the milk is sold as pasteur-
ized and homogenized, the price of raw milk may be the same or even
higher because of the small volune of raw milk handled in the market.
A price-raising factor with respeet to raw milk in some markets is that
additional sanitary restrictions are imposed before granting permission
to sell milk in this form. Vitamin fortification of milkk ususlly raises
the price by & cent & quart.

The price of milk also varies with the quantity of milkiat present;
high fat Jersey or Guernsey milk useally commands some price pre-
mium. In addition, in some markets, the same dairy firm may offer
milk for sale under several brands. The lower-priced brands usually
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contain less butterfat. Prices of the lowest and highest of these com-
petitive brands may differ by as much as 6 cents a quart,

In some markets, milk is sold at stores for as much as 2 cents a
quart less than milk delivered to homes, for the same volume, In
addition, consumers may effect further savings in some markets when
they purchase milk at stores in 2-quart containers or in gallon jugs.
Volume per delivery also may affect prices, with savings up to 3
cents a quart when large quantities are taken. In summary, all
these factors affect prices differently in each market, depending on
Iocal market customs and institutions,

RETAIL PRICES OF CHEESE

Banders (115) deseribes more than 400 varicties of checse and lists
the names of more than §00 kinds. Retail prices per pound of cheese
differ considerably among varictics due to several factors, including
differences in fat and nonfat solids content, kind of milk used in
making cheese (for example, cow’s milk, sheep’s milk, cte.), and the
special demand factors associated with each kind of cheese. Price
differences among varieties of checse also may reflect the method of
processing, shrinkage arising from dehydration, and the time required
to ape the cheese. If cheese is to be aged, the value must increase
enouga to cover storage costs. Some cheese foods are lower priced
than regular cheese because they inelude noncheese ingredients which
are lower priced then cheese.

Even for the same variety of cheese, price differences in markets may
result from the degree of aging, size of package, and methods of
packaging and merchandising. Cheese may be prepackeged before
reaching the stors, prepackaged ab the store, or packaged upon sale.
Chcese may be sold as processed or natural. An indication of the
price differences that can occur are shown in the following tabulation
of retail cheese prices per pound for the period April 1954 to March
1956 based on consumer pancl data for the United States (150):

Cheese:
Nafural:

Cheese spreads
Cobbage - e
In addition to price differences among the domestically produced
cheeses (including foreign types), a wide spread in prices also occurs
between domestic and imported cheeses. Imported cheeses usually
n.]re higher priced than similar domestically produced foreign type
cheeses.
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WHOLESALE PRICES OF BUTTER

Butter is graded on a score count usually ranging from 89 to 93
or Grades C, B, A, and AA. These grades arc based on factors such
as taste, color, odor, and salt. As indicated on p. 208, wholesale
priees of butter of the same grade msy differ among cities because
of different grading requirements in the area. Table 53 compares the
wholesale price of Grade AA, Grade B, and Grade C butter at Chicago
with prices of Grade A butter in that market. In recent years,
prices of Grade AA butter tended to be less than a cent per pound

eater than prices of Grade A butter, while prices of Grade B and

rade C butter were slightly over 1 and 3 cents lower, respectively.
Of intercst is that differcnces between prices of the different grades
of butter have become relatively less in recent years. In percentage
terms, prices of Grade AA butter were less than 1 percent greater
than prices of Grade A butter in recent years compared with close to
3 percent grester in the carly 1930’s. Similarly, prices of Grade B
butter were only 2 percent less, but in the carly 1930’s they were 5
percent less. A similar pattern can be observed for prices of Grade
C butter. As expected, the ycar-to-year fuctuations in prices of
different grades of butter have been closely nssociated (table 54).
Over 99 percent of the variations in prices of butter with different
grades were associated with variations in prices of Grade A butter.

TasLE 53.—Butter: Relation of wholesale prices by grades to prices of
Grade A {92-score) at Chicago, 198764

ACTUAL DIFFERENCE

Price per pound sbove price for Grade A for nverage of

years
Grade
192720 | 1030-34 ] 1535-39 | 194044 | 1945-49 | 1550-54
Cents Cenls Cents Cenis Cenis Cenis
L o, -2 8 2.0 —1.5{*—-1.5|% =37 » 3.3
—-1.8 -1, 2 —-.8 -. 7 —1,3 —1.3
& .7 .6 .8 .7 .4

PERCENTAGE DIFFERENCE

Percent | Percent | Percent | Fercent | Percent | Percent

C_____; _____________ 93. 8 92.2 0L G 29561 *9iL 6 1949
B - 96, 5 95. 3 97. 3 98. 1 97. 9 8.0
AA - *} 102.7 162 & 1013 [ 41612 100. 6

: Bpsed on date from Agricultural Marketing Service,
1 Data for 1943-47 not available,

1 Trata for 1952 not available.

¢ Data for 1927, 1628 and 1948 not available.
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TaBLE 54.—Bulter: Relation of year-to-year changes in wholesale prices
by grades to prices of Grade A {92-score) at Chicago, 1927-64

Change in price
associated with &
Coeffi- | Stand- l-cent change in
Grade cient of ard |Constant| price for Grade A

deter- |error of | term
mination| estimate]

Net [Btandard
effect error

Centa Cenls Cents Cents

O e 0.091 1 0.572 | 0.228 | 1013 0. 023
B L . 596 . 423 . 030 . 979 . 012
AAS o . 998 . 385 .000 | 1.008 . 010

1 Based on data from Agricultural Marketing Service,
¥ Data for years 1843-47 and 1952 not available.
¥ Data for 1927, 1928 and 1948 not available,

SEASONAL VARIATION

_ Seasonal variation in prices of dairy products results from the
inbalance between production of milk and consumption of fluid milk
and manufsctured dairy products month by month throughout the
year.

PRODUCTION

Production of mitk always has reached & peak in May or June of
each year and a low point in November (table 55). In some years,
milk production at the annual peak level bas exceeded the month of
lowest production by 50 percent or more. Table 55 slso shows the
seasonﬂﬁ, varigtion in production of creamery butter, American cheese,
and evaporated milk for the period between World Wars I and II and
the period following World War II. Scasonal variation in production
of tgese processed dairy products cxceeds the seasonal variation in
Eroduct-ion of milk because, in areas producing milk primarily for

uid outlets, production of these items is curtailed in times of short
supply. Milk sold in the form of fluid milk or other fluid milk
products is relatively perishable; thus, the excess of production over
demand for milk in fluid form is utilized in processc&l) dairy products
which can be stored. On the average, production of American cheese
and evaporated milk at peak levels has been about two and a half
times the low point in monthly production. The seasonal high in the

roduction of crcamery butter averaged close to twice the seasonal
ow in production.

CONSUMPTION

In contrast to the wide seasonal swings in production of milk and
processed dairy products, the swing betwecn seasonal peaks and dips
1n consumpiion is relatively smell.  As stated on p. 125, consumption
of fluid milk is at & minimum during June, July, and August when
milk supplies are relatively large. Moreover, sales of fluid milk in

/|




TaBLE 55.—Milk and dairy products: Index numbers of seasonal variation in production, 1981-40 and 194756 1

Period and item Jan. | Feb. | Mar. { Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dee:

1921-40:
Creamery butter : . 82 78 88 081 1321 14374 1261 113 96 88 75
American cheese . P 66 67 82 98 137 160 ’ 140 121 104 94 68

Milk: ,
aporated 76 78 98 | 115 147 { 155 | 127 | 103 87 82 64

Ev.
All g 88 84 97 103 123 187 117 105 94 91 84

Creamery butter 86 84| 100 108 136 134 121 107 89 83 72
.I%Imerican cheese ! 72 73 93 111 149 152 131 114 93 80 65
ilk:

Evaporated , 71| 73! 97| 115 154 150 1284 114| ot | 78| 63
All 87| 84| 101 | 108 126 125| 117 | 107 | 94| 88| 80

1947-55:

* Average of ratios to 12-month moving average centered, adjusted to totsl 1,200 and to eliminate abnormal fluctuations.
t Averages of period 1929-40,

CIZ S10NC0¥d AWIVE HOJ HAQIDNALS BOTHEL ANV ONVIWHA TR




216 TECHNICAL BULLETIN 1168, U. 8, DEPT. OF AGRICULTURE

22 selected Federal order markets in the month of the annual peak
level averaged only 6 index points higher than sales in the month of
lowest level (table 29, p. 127). Series on moatbly consumption of
dairy products in the home are not available for any considerable
length of time. However, limited information based on data obtained
from a pational consumer panct for the period Aprd 1954 to March
1956 indicates that scason&{)swings in consumption of processed dairy
products is considerably less than the wide seasonal swings in the
production of these items (table 56). Houschold purchases of selected
dairy products during the quarter of highest purchases exceeded those
in the gquarter of lowest purchases by the following percentages: 14
percent for butter, 15 percent for American natural cheese, 7 pereent
for processed cheese, and 4 percent for Swiss cheese.  The scasonal
diffcrences for some other kinds of cheeses were somewhat higher.
However, some contraseasonal pattern among kinds of cheescs is
indicated, reflecting substitution among them. The period of analysis
is too short to establish the true seasonal pattern but long cnough to
indicate that the seasonal swings in the direct consumpiion of proe-
essed dairy products is substantially_less pronounced than swings
in production of these items.

Tasre 58.—Specified dawry producis: Household purchases in each
uarier expressed as ¢ percentage of the annual average, April 1954
darch 1956

Product Jan—Mar. | Apr—Jupe | July-Sept. | Oct.—Dec.

Percent Percent Percent Percent
104 95 a4 107
Noofat dry milk 111 100
Cheese:
Natural:
American 108
j 102
115
113

101
Cheese foods a1 )
Cheese spreads 117 Q4 g1

Cottage cheese 115 . 93

Processad:

Based on data obtained from a national consumer panel of the Market Re-
search Corporation of Ameriea, under contract with the U. 8. Department of
Agriculture {150).

WHOLESALE PRICES

Prices usually are lowest in the months of heaviest production of
mitk and dairy products, and highest in periods of low production.
The swing between seasonal peaks and dips in prices depends on (1)
the seasonal inbalance between production and consumption of milk
and dairy products, as previously discussed, and (2) the cost of
storage.

Table 57 shows the scasonal variation in wholesale prices for
specified dairy products for periods between World Wars I and II




markels, 198140 and 1947-65 1

TABLE 57.—Specified dairy products: Index numbers of seasonal variation in wholesale prices, United States and specified

Period and item Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Deec.
1921-40:
Milk:

ST e ik 103 | 101 | 100 99 97 96 97 99 [ 100 ] 102 | 103 103
Evaporated 3 e nvm e nn 102 101 100 99 99 99 99 99 99 100 101 102
Condensed %o o s cacccmie et cma 98 97 97 97 97 96 102 102 103 103 104 104

Butter 4o e e ——n 102 103 102 96 90 g1 94 96 102 105 109 110
Cheest . o i i e 105 103 100 93 92 94 04 99 103 106 105 106
Dry whole millk #.. - ar e iceacnns 103 102 99 98 97 97 98 98 100 102 103 103
Nonfat dry milk . .o . 103 101 a7 94 Q4 96 a8 101 103 104 104 105
Casein T i i 101 99 97 95 95 98 100 103 104 103 103 102
. 1947-55:
Milk:
Fluid 2o et m e e aa] 102 102 100 97 95 95 97 100 101 103 104 104
Bvaporated 2 .. oo ooiloaaoo 101 101 101 99 99 99 99 100 100 100 100 101
Bubter 4 i i 102 103 100 97 97 98 99 100 |- 101 99 101 103
Cheese 5 i it 102 101 99 97 98 98 98 100 100 101 102 104
Dry whole milk 2 ean 101 101 101 99 101 98 98 99 100 99 100 103
Nonfabt dry milk 3. o i iian 102 101 99 08 98 98 99 100 100 101 102 102

! Average of ratios to 12-month moving average centered, adjusted to total 1,200 and to eliminate abnormal fluctuations. )
Simple average of prices at country shipping points for

1 Dealers’ buying prices for standard grade milk for fluid distribution.
period 1922-41.

Prices for dry whole milk for 1927-41.

¢ Wholesale prices of Grade A (02-score) creamery butter at Chicago.
8 Wholesale prices of American Cheddar cheese on the Wisconsin Cheese Exchange.
¢ For-period 1922-41, human consumption, known brands at New York City.
7 Average wholesale prices for domestic casein at New York for 1925-40,

| Tor period 1947-55, prices nre f. 0. b. city plant and are weighted by population in individual markets.
3 United States averages of manufacturers’ selling prices.
for human food.

Prices for nonfat dry milk are
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and following World War II. The seasonal pattern of prices differs
substantially among products. During the period between World
Wars I and IT, the scasonal index for wholesale prices of butter reached
the low point of 90 in May, and the high point of 110 in December.
The low point of 92 in the scasonal index for American cheese occurred
in May, and the high point of 106 in October and December, In
contrast, the index of seasonality of manufacturers’ selling prices for
evaporated milk ronged only from 99 to 102.

For mosh of the processed dairy products, seasonal variation in
wholesale prices was reduced in the period following World YWar IT
compared with the pattern belfore World War II. In some of the
years during the postwar period, market prices of butter and American
cheese were about equal to purchase prices of the Commodity Credit
Qorporation under the price support program (table 33, p. 160).
Beginning with 1950, these purchsse prices did not vary seasonslly
in any given marketing year. Market prices of nonfat dry milk
also have becn at support lovels since 1049, DBecause of the close
relationship among prices of manufactured dairy products, the
seasonal variation in prices of other dairy products also has been
reduced in the period following World War I1.

In contrast to processed dairy products, the seasonsal variation in
dealers’ buying prices for standard grade milk for fluid distribution re-
mained about the same in both periods of analysis. The swing be-
tween the seasonal peaks and dips was less for these prices than for
wholesale prices of butter and cheese belore World War IT, but it was
somewhat greater in the period following World War I1.  As discussed
on p. 144, seasonel swings in dealers’ buying prices for Auid milk usually
are determined by provisions in pricing formulss which provide for
seasonal adjustments in prices of milk for fluid uses.

RETAIL PRICES

Table 58 shows the scasonal variation in retail prices of fluid milk,
evaporated mulk, butter, and American cheese for the period between
World Wars T and IT and the period following World War I1. Scasonsal
swings in rebail prices normally are smaller than seasonal swings in
wholesale prices of the same items. Seasonal indexes are percentages
and, assuming constant costs of distributing products in any given
year, an absolute change in retail price associated with an equivalent
change in wholesale price from month to month is less in percentage
terms at the retail level than at the wholesale level. The differences
between the scasonal variation in prices at the wholesale and retail
levels for butter and dealers’ buying prices for fluid milk tend to sub-
stantiate this hypothesis, On the other hand, no observed seasonal
pattern in retail prices of Amcerican cheese is noled even though a
seasonal pattern existed for wholesale prices. Several factors may
explain this apparent inconsistency. Cheese is aged [or varying periods
of time. Thus the lag between production and consumption of cheese
varies with the time allowed for the aging process. This variable lag
tends to dampen any scasonsl paltern in retail prices. VWholesale
prices of Cheddar cheese on the Wisconsin Cheese Bxchange usually
refer to fresh cheeses. As for manufscturers’ selling prices, retail
prices of evaporated milk did not vary seasonally.

®




TaBLE 58.—Specified dairy products: Index numbers of seasonal variation in retail prices, 1924—41 and 1947-66 1

Period and jtem Jan. | Feb, [ Mar. . June Aug. | Sept. | Oct. | Nov. | Dec.

1924-41:

Milk:
X 100 100 98 100 101 101 102
Evaporated_ .. _ 101 100 100 100 100 100 100
Butter 102 101 94 98 101 103 104
American cheese._. 101 100 100 100 100 100 100
1947-55:

101 100 97 99 101 102 102

Evaporated 101 101 100 100 100 100 100
Butter 102 101 ) 98 99 100 99 100
Amierican cheese. - ... . ____L_._ 101 101 100 99 99 100 100 100

1 Average of ratios to 12-month moving average centered, adjusted to total 1,200 and to eliminate abnormal fluctuations.
Retail price data from Bureau of Labor Statistics.
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EXPORTS AND IMPORTS OF DAIRY PRODUCTS

Table 59 shows the imports and exports of specified dairy products
of the United States beginning with the year 1915, (See also tables
60-65, pp. 236 £0249.) Inrelation to total domestic production of milk,
both imports and exports have been relatively unimportans.

During most of the period betwveen World Wars I and T, the United
States imported slightly more total dairy products, in terms of milk
equivalent, than it cxported. During the period 1924-39, total
imports, fat-solids basis, ranged between 0.5 and 1.5 billion pounds
while exports ranged between 0.3 and 0.8 billion pounds (table 14,
p.- 52). The excess of imports over exports ranged between 0.2 and 1.0
percent of the totel domestic production of mik. In these and sub-
sequent comparisons, the term “export” includes both regular exports
and shipments to territories of the United States.

During World War 11, exports of dairy preducts increased sharply,
and at the peak of war operations they amounted to 7 billion pounds,
fat-solids basie, and were equivalent to about 6 percent of production
of milk. Practically all of the wartime exports were under Govern-
ment programs,

Following World War 1T, total exports decreased almost without in-
terruption from the wartime peak until abaut 1952.  In that year they
were only at about 1 billion pounds of milk equivalent of dairy prod-
ucts, fat-solids basis, or less than 1 percent of total domestic proeduction
of millz, Beginning with 1953, owing to the impetus given by Gov-
ernment programs in disposing of surplus dairy products, total exports
began increasing again, and by 1955 they comprised about 5 percent
cf domestic outpué of milk. In 1955 about four-fifths of the exports
were under the Government programs, discussed on p. 166 in connec-
tion with disposal programs of the Commodity Credit Corporation.
(See tables 36 and 37, p. 167.) In 1955, commercial exports of dairy
products still were about 1 billion pounds of milk equivalent. Prac-
tically all of the cxports of butter, cheese, and nonfat dry milk are
sponsored under Government programs. (See tables 60, 62, 65,
pPD. 236, 242,248.) Inrtecent years, exportsof evaporated milk and dry
whole milkk comprised a large part of the commercial exports of dairy
products. In 1955, these two items made up about four-fifths of the
commercial exports.

In contrast to butter and cheese, evaporated milk and dry whole
milk were able to meet most price competition in world markets. In
a study of 11 major dairy products exporting countries, McCabe and
Scholz (85, tables ITI and IV) found that 75 and 65 percent of the
United States commercial exports of canned milk and dried milk,
respectively, were exported to Asia during 1954. In the same year,
United States commercial exports comprised 16 and 42 percent of the
canned milk and dried milk, respectively, in export trade conducted
by these 11 major exporting couniries. In contrast, during the same
period, commercial exports of United States butter and cheese con-
tributed less than 1 percent of the total export trade carried on by
these 11 countries.

Many countries have import duties on United States dairy products,
In a study of 147 countries, Sileox (120, Ii;p. 2-8) found that only 20
and 17 countries, respectively, admitied butter and Cheddar cheese
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duty free.  The import duty for butter in 35 percent of tho countries
was higher than the 7-cent mmport duty of the United States, and for
cheese 16 was higher in 75 countries than the import duty of the United
States. The United States duty for choese is 5 cents per pound when
the export price is more than 20 gents, but not greafer than 25 cents,
and 15 pereent ad valorem when the price is over 25 cents.  Of 148
countries, only 26 admitted cvaporated aud condensed milk duty frec.
However, more than hall of the countries imposed dutics on evaporated
milk of less than 2 cents per pound; the duty in 88 countries was higher
than that in the United States—1 cont per pound.  Of the 148 conn-
fries studied, 28 admitéed dey whole milk duty {ree, snd 30 countrics
admitted nonfat dry milk duty {ree. ©More than & fourth of the coun-
trics had dutics on dry whole milk that were lower than that of 3.1
cents per pound in the United States. Nearly a fourth of the coun-
tries had charges for nonfat dry milk lower than the 1.5 cent rate pre-
vailing in the United States.

As indicated previously, imports of dairy produets in terms of whole
mitk exceeded exports until 1839,  Since 1939, imports excecded com-
mercial exports only in 1952, In most years since 1949, imporis on &
millc equivalent (fat selids) basis avernged abont half & billion pounds
or about 9.5 percent of domestic production of milk. Forcign type
cheeses and casein since 1952 have been the only products of impor-
tance to be imported. Some of the imported cheescs probably do not
compete directly with the forcign type cheeses produced domestically,

In addition to the import dutics noted, imports of butter and most
other dairy products are subject cwrrently to licensing controls under
authority of Section 22 of the Agriculiural Adjustment Act, as
amended.  Under authority granted by this legislation, the President
directed the Tanll Comunission fo investigate the effects of unre-
stricted imports ol dairy products en the Government’s price sup-
port program. On the basis of the findings of the Tariff Commission,
the {ollowing annual import quotas were established to take effect
wiien the Delense Production Ach expired on June 30, 1953:

Commodity Quota
- Prunds
Bubter . o 707, 000
Cheese
Blue wold oo 4, 157, 000
Cheddar_ . e e 2, 780, 100
Bdam and Gouds__ _ . ___ .l 4, 600, 200
Ttaliap eows’ milko L ... g, 200, 100
Milk:
Dry whole o e 7,000
Madbed o e e 6, 000
Nonfab dry o e emae el __ 1, 807, 000
Dry bubtermilk . e 4588, 000
Dried Cream oo oo e e 500
CaBRIN_ L e e e Not econtrolied

% Bection 104 of the Drefense Production Act of 1950, as amended in 1951,
provided that no dairy product should be imported which the Secretary of Agri-
culture defermined would: (1) Impair or reduce domestic consumption; (2)
inferfere with orderly domestic storing nnd marketing; or (3) result in an unneces-
sary burden or expenditure under any Government price support program, For
further discussion of imnport licensing controls see the report by the United States
Foreign Agricuitural Service (177).
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1 Reexports included 1915-33.

3.Geuneral imports, 1915-33; beginning 1934, imports for consumption.

3 Tmports for consumption.

¢ Condensed and evaporated milk; not reported separately prior to 1920.

& Less than 50,000 pounds. )

* Includes donations and deliveries to programs not included in-Census data. In some years, especially in 1954-56, data included
butter oil, in terms of butter.

7 Preliminary.

Compiled from reports of the Bureau of the Census excel{Jt for the period during World War 11 when this information was supple-
mented and partially replaced by data from Department of Agriculture records. Exports include military shipments for relief abroad
beginning 1944. - In some cases, therefore, the 2xport data shown in this table are not comparable with such data shown in the supply
and distribution tables published elsewhere by the Agricultural Marketing Service.
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It should be noted that imports of some dairy products such as dry
whole milk and dry buttermilk, which never have been important im-
ported items, are well under the quotas allowed.

LITERATURE CITED®

Anmons, Sioxey J.
1953, THB DEMAND AND PRICE STRUCTURE FOR FOOD FATS AND oI1L6, U, 8,
Dept. Agr. Tech. Bull. 1068, 69 pp., illus.
Biker, BuaTon i., AND FrokEeR, Ruponeu K.
1845. THE EVAPORATED MILK IXDUSTRY UNDER FEDE)'AL MAREETING
AGREEMENTS. Wis, Apr. Bxpt. Sta. Res. Bull. 15§, 91 pp., illus.
BarTieTT, R. W,
1951. MARKETING ILLINOIS CONCENTRATED MILE IN FLORIDA. [llinois
Farm Economics, 197: 1236-45, illus.
Baum, E. L., axp CoraringE, 1. L.
1653. AN ECONOATIC STUDY OF DAIRY PRODUCTS cOXsuMpTION. Wash, Agr.
Expt. Sta. Bull. 8, 32 pp., illus.
EBeex, Ricuannp O,
j049. PRICE SPREADS BETWEEN FARMERS AND consuMmems. U. 8, Dept.
Apr. Agr. [nf. Bull. 4, 95 pp,, illus.
Berny, CnarLes H., BT AL,
1956. THE DEMAND FOR FLUID skis MILK. Storrs Agr. Expt, Sta. Bull
325, 31 pp., illus.
Buack, Jorx D.
1925, THE DAIRY INDUSTRY AND THE AaA. DBrookings Institution. 520
Pp., illus. Washington, D. G.

146, TLUE [NCOME ELASTICITY OF MiLK, Jour. Farm Iicon. 28; B45-848,
BLakLEY, LEo V., McMuntiy, L. Dox, anp Boaos, Kexnern B.

1955. CONBUMER FREFERENCES FUR DAIRY PRODUCTS AND SERVICES IN
okLAHOMA cITY. Okla. Agr. Expt. Sta. Bull B—464, 38 pp,,
illus.

Branronrp, CHARLES J.

1940. AN ANALYSIS OF DEALERS SALES OF MILK AND CREAM IN TRE NEW
YoRE MaRKET, 1033-3. N. Y. (Cornell) Apr. Expt. Sta. Bull.
735, 24 pp., illus.

184]. TOE DEMAND FOR MILE AND CREAM A3 REVEALED BY CONSUMER
PURCHASES AT RETAIL Foop sromks t¥ NEw York Crry. N. Y.
(Cornell) Agr. Expt. Sta. Bull. 765, 47 pp., illus.
Brus, JoEL L., 48D HErRrMANK, Lours TP,
1954. BEAEONALITY IN MILK RECEIPTS AND SALES FOR SELECTED FEDERAL
ORDER MARKETS, 1047—51. U. 8. Agr, Mktg. Serv. The Dairy
Situation, Dee. 1954, pp. 14-19. Washington, P. C. (Proc-
essed.)
f13) Brusm, Joeu L., anp MarcH, Rosert W,
1952, TIB ‘13 CONDENSERY MILK Price seEriEs. U. B, Prod. and Mktg.
Adm, 19 pp., illus. (Processed.)
{14) Bosrox Cuass 1T Pricg COMMITTEE.
051. PRICING CLABS II MILK IN THE BOSTON MARKET.
(15) Bostoxn Aink MAREET ADMINISTRATOR.
1842. PRICES OF MILK AND MILK PRODUCTS, RECEIPTS AND DISPOSITION OF
MILK FROM PRODTGERB. 44 pp., illus. Boston. (Processed.)
(16} Bosror MiLksuep Prics CoMMITTEE.
1947. A RECOMMENDED BASIS OF PRICING CLASS I MILK IN THE Bosron
MARKET. 58 pp., illus.
{17) Brarpow, G. E,, anD Antsson, IL. E.
1950, COMPETITION BETWEEN BUTTER AND MARGARINE IN PITTSBURCH,
JunE 1046, Pa. Agr. Expt. Sta. Bull. 528, 36 pp., illus.

8 Ap asterisk following the year of publication indicates that reporta for earlier
yeara also were used.



http:HERRAB.NN

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 225

(18) Brepo, WiLtiaM, aNp Rorgo, Anraony 8.
1852. PRICES AND MILESHEDS OF NORTHEASTERN MARKETs. DMass. Agr.
Expt. Sta. Bull. 470, 103 pp., ilus,
(19) BrEIMYER, H. F.
1943, THE EFFICIBENCY OF FEEMNG LIVEsTocK. Jour. Far Econ, 25:
599-621, illus.
(20) BriNecar, Georce K.
1951. EFFECT OF CAANGES [N INCOME AND PRICE ON MILK CONSUMPTION.
¢ Btorrs {Conn.) Agr. Expt. Sta. Bull. 280, 27 pp., illus.
21)

1953. SHORT-RUN EFFECTS OF INCOME CHANGE ON AGRICULTURE. Jour.
Farm Eeon, 35: 99-110, illus.
{22) Bninecar, Georee I, axp Jonnson, STEWART.
1953. THE MARKET FOR FLUID skiM MILK. Storrs {Conn.) Agr. Expt.
Sta, Bull, 303, 43 pp., illus.
{23) Cararcon, C. D.
1051, SYISCONSIN FARM MILK PRICES BY MARRETS. Wis. Dept. Agr. {in
coop. with U. 8. Dept. Agr.) Spee. Bull. 6, 36 pp., illus.
(24) Casszens, Jonn AL
1937. A STHDLY OF ¥LUID MILK rricgs. Harvard Economic Studies 54.
303 pp,, illus. Beston.
(25)

1035, TIIE FLUID MILX PROGRAMS OF THE AAA. Jour. Tarm Econ, 43:
482-505, illus.
(26) Curcaco Price CurrEnT. (Pusnicariosr DiscoNTINUED IN 1954.)
(27) CnnisrENsSEN, 8. KexnT, ANp Moonrg, Jonw R.
1955. QUANTITY-DISCOUNT PRICING ON RETAIL MILE ROUTES IN NEW YoRE
8rate. N. Y. {Coroell) Agr. Expt. Sta. Bull. A. E. 885, 41 pp.
(Processed.)
(28) Crarx, Farrm, anp LeBovir, Corryne B.
1955. FOOD CONSUMPTION OF FARM FAMILIES, MEEKER anp WrieaT
Counries, MinsgsoTa, ww. U. 5. Depb Agr. Agr. Inf. Bull
127, 112 pp.
(29) Crarx, Farri, Munkay, Jangr, WEIss, GERTRUDE 8., anp GROssMaN,
BveELTN.
1854. FOOD CONSUMPTION OF URBAN FAMILIES IN THE UNITED STATES—
WITI AN APPRAISAL OF METIODS OF aANaLYsis. U. 8. Dept. Agr.
Agr, Inf, Bull. 132, 203 pp., illus.
{30) Coor, Hucu L.
1953, PAPER PACKAGED MILK IN WISCONSIN: ITS PART IN EXPANDING
DISTRIBUTION AREAS. Wis. Apr. Expt. Bta. Bull, 179, 40 pp., illus.
(31} Coox, HucH L., BT AL
1852, BUTTER PRICING AND MARKETING AT COUNTRY POINTS IN THE NorTH
Centrau Recron,  Minn, Agr. Expt. Sta. Tech. Bull. 203 and
N. Cen. Reg. Pub. 26, 59 pp., illus.
(32) Corrow, WaLtreEr P,
9. CONSUMPTION OF DAIRY PRODUCTS IN RURATL NORTH CAROLINA.
(33) N. C. Agr. Expt, Sta. Bull. 372, 30 pp., illus.
3

1050. CONSUMPTION OF DAIRY FRODUCTE IN URBAN NORTE CAROLINA.
N. C. Agr. Expt. Sta. Bell, 371, 52 pp,, illus.
(34) Cownen, Josera M., aNp TrELoGAN, Harny C.
1848. FLEXIBILITY OF OPERATION IN DAIRY MANUFACTURING PLANTS.
U. 8. Dept. Agr. Gir, 799, 40 pp., illus.
{35) Danrssre, A. G, avp Apans, H. 8.
105 BANITARY MILK AND ICE CREAM LEGIALATION IN THE UNiTED STaTES.
]Igatéona] Research Council Bull. 121, 59 pp., illus. Washington,

(36) DanLeERg, A. C., Apans, . 8., avp Hewp, M. BE.
1853. SANITARY MILK CONTROL AND ITS RELATION TO THE SANITARY,
NUTRITIVE, AND OQTHER QUALITIES OF MILK. National Research
Council Pub. 250, 174 pp., fllus. Washington, D. C.
(37) Drakg, Puyius, Roacx, Frorexce E., AND WaTsoN, ELizABETH 8.
1955. USE OF MILE BY RURAL FAMILIEB, SouTE CARoLina, 1953. B. C.
Agr. Expt. 8ta, Bull, 431, 31 pp., iilus.




226
(38)

(39

(40)

(41)
(42)

(43)

(44)

(45)
(46)

(47
(48
49
(50)
(51}
62)
(63
(54
(556}
(56)
(67)

{58)

TECENICAL BULLETIN 1168, U. 5. DEPT. OF AGRICULTURE

DwosrkiN, Pammip B.
1953. MILK PRODUCTS: CONSUMER PURCHASE PATTERNS AND USE, MeuraIs,
Tenw. U. S Dept. Agr. Mktg. Res. Rcﬁt. 39, 68 pp., illus.
Dwoskrmy, Poiuir B, Baxrown, James A, anp HoorFnacLe, WILLIAM 8.
1054. CHANGING PATTERNS OF MILK CONSUMIPTION IN MEeMmpnis, Tesn.
U. 8. Dept. Agr. Mktg. Res, Rept. 69, 77 pp., illus,
FepeEral M1k OrpER Stuny COMMITTEE.
1054, REPORT OF THE FEDERAL MILK ORDER STUDY COMMITTEE ON ITS
REVIEW OF THE FEDBRAL MILK MARRKETING ORDER PROGRAM.
1. 8. Dept. Agr., 123 pp. (Processed.)
Ferrow, Warp W,
1936. COOPERATIVE MARKETING OF AGRICULTURAL PrRODUCTS, U. 8. Farm
Cradit Adm. Buii. 3, 106 pp., illus.
TFoeuscw, GerTnone G.
1951, FEDERAT, MILK MARRETING ORDERS AND DAIRT TROGRAMS IN WORLD
War IT. T. 8. Dept. Agr. Mono. 12, 65 pp., ilius.

154, SEASONALITY OF MILK PRODUCTION UNDER THE LOUISVILLE FALL
g;{m.mm{ rLaN. U. 5. Dept. Agr. MEktg, Res. Rept. 63, 47 pp.,
illus.

Foore, Ricnarp J.

IM4i. FEDERAL RELIEF AND DAIRY TPRODUOCTS MARKETING ASSOCIATION
PURCHASES AND STOCKS OF DAIRY PRODUCTS, Ma-4. U. 8. Bur,
Agr. eon. The Dairy Situation, Dec. 1641, pp. 813. Wash-
ington, D, C. (Processed.)

1847. WARTIME RAIRY roLIciES. Jour. Farm Dcon. 29 670-683.

1055. A COMPARISON OF SINGLE AND SIMULTANEQUS EQUATION TECENIQUES.
Jour. Farm Ticon. 38: 975-990, illus.
Foore, Ricnarn ., Kuein, Jorx W, axp Crovaer, Mascowar,
1052. 2HE DEMAND AND PRICE STRUCTUNRE FOR CORN AND TOTAL FEED CON-
cenTraTES. U, B. Dept. Agr. Tech. Buil. 1061, 79 pp., illus.
Fox, Kart A.
1051, FACTORS AFFECTING FARM INCOME, FARM PRICES, AND FQOD CON-

symprion. U, 8. Bur. Agr. Eeon,, Agr. Econ. Res, 3; 65-82.

1953. A SPATIAL EQUILIBRIUM MODEL OF TIE LIVESTOCK FEED ECONOMY IN
TaE UnNirED Stares. DLeonometrien. 21, (4): 547-566.

1053. THE ANALYSIS OF DEMAND FOR FARM PrRopuc?s. U. 8. Dept. Agr.
Tech. Bull. 1081, 90 pp., illus.
Fox, aru A, axD Norcross, Hanrt C.
1952, AGRICULTURE AND THE GENERAL EconNoxy. U. 8. Bur. Agr. Econ,,
Agr. Eeon, Res, 1: 13-21,
Freeasrsn, GLaan W,
M50, HISPORY AND ANALYSIS OF MILK SUPI'LY PROBLEMS IN TEE St. Lots
MarsET. U. 8. Prod. and Mktg. Adm., 156 pp., illus.
Frieoxan, Joan, ano Foors, Ricuanp f
1055, COMPUTATIONAL METHODS FOR HANDLING SYSTEMS OF SIMULTANECUS
rquaTions. U. 8. Dept. Agr. Agr. Handbook 94, 109 pp.
FrowEer, R. K., Cotsnang, A. W, ano HorrMan, A, C.
1039, LARGE-SCALE ORGANIZATION IN TEE DAIRY INbusTRY. U. 8. Dept.
Agr, Gir, 527, 67 pp., illus.
Frorer, Ruporrr K., axp Harpin, Crirrorp M.
1042, PAYING PRODUCERS FOR FAT AND SOLIDS-NOT-FAT IN MILE. WIis.
Agr. Expt. Bta. Res. Bull. 143, 48 pp.
IroxEr, R, L, MacLeon, ALAN, AND SPENCER, LELAND.
1848, WIAT MAKES THE MARKET FOR DalRY rropuers? Wis. Agr. Expt.
Sta. Bull. 477, 59 pp., illus,
Gaonnirz, B, W., anp RBeep, 0. M.
1937. SOME PROELEMS INVOLVED IN ESTABLISHING MILK PRICES. U. B.
Dept. Agr. Mkt. Inf. Serv. DM-2, 227 pp., illus. '
GrueerT, 8. J.
w45. WISCONSIN DAIRY PRODUCTION, UTILIZATION, AND RELATED DATA.
};{Ifis. Dept. Agr. {in coop. with U. 8. Dept. Agr.) Bull. 250, 111 pp.,
illus.




(59

(€0)

(61)
(62)
{63)

(64
(65)

{65}

(67)

(08}

89
(70

(74

(72)

(73)

{74
(75)

(76)

{77

(78}

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 297

GoLp, Norman L., Horrman, A. C., anp Wavcs, FraniV.
1840, EGONOMIC ANALYSIS OF TUE FOOD STAMP rPLaN. U. 8. Dept. Agr.
Spee. Rept., 98 pp., illus.
Hammerpere, 1. O, Parker, L. W., axp Bressier, R, Q. Jr.
1842, EFFICIENCY OF MILK MARKETING I8 CoNNEcricuT: L. SUPPLY AND
PRICE INTERRBLATIONSINPS FOR FLUID MILK MARKETS., Storrs
{Conn.} Agr. Expt. Sta. Bull. 237, 52 pp., illus.
Hazrrrs, Bomonp S.
1057, AN ANALYSIS OF GQLASSIFIED PRICING IN FLUID MILE MARKETS.
U, 8. Dept. Agr. Mkig. Service. (A manuscript.)
Hassier, Jamss B,
1953, PRICING EFFICIENCY IN 'PHE MANUFACTURED DAIRY PRODUCTS
inpustryY.  Ililgardin 23: 235-334, iHus.
Heuspercer, Joun D., axp Nouuer, B, Fneb.
1958, QUANTITY DISCOUNT FRICING OF PLUID MILK. Aliun. Agr. Expt. Sta,
Buli. 433, 32 pp., illus.
Henperson, Hanny W,
1966, PRICE PRoGuams, U. 8. Dept. Agr. Agr. Tuf. Bull. 135, 187 pp.
Heanmawnw, Louis F., axp Wrnpsy, Witbiai C.
M2, USE OF THE LEVEL PRODUCTION PLAN IN MILK MARKETING, U. S,
Farm Credit Adm, Mise. Rept. 57, 28 pp.
Hivoners, Cutrrorn, awp Jarrere, I, C.
i855. A STATISTICAL STUDY OF LIVESTOOK PRODUCTION ANP MARKETING.
Cowles Conunission for Research in Eeoenomies, Monograph 15,
156 pp.  New York
Hicemaw, 4, 8, Roweer, J. I, axo Tsrazises, V. L,
1954, BARRIBRS ©0 TI(B INTERSTATE MOVEMENT OF MILK AND DAIRY PHOD-
UCTS IN THE ELEVEN WEsTERN STares. Arz Agr. Bxpt, Sta,
Bull, 255, 6Y pp,, itus,
Hinrzyvaw, Awritun J., ann Witcox, Esmeuy .
1952, M!'I{'\i{ E(I}unr.o\m\:m-s or Wiscowsin céualr-:)sa AND mcl.l\'rm}Bn.w.\.
is, Depb. Agr. (in coop. with U, 8. T L Agr) Bpee, Bull,
25 epb. Agr, (in coop. with U epl, Agr) Spec 8,
Honsox, Asisr, AND Scraans, Marviy A,
1435, CONSUMER PREFERENCES rou cuBESE. Wis. Agr, Expt. Stn, Res.
Bull. 128, 48 pp., ilius,
Howe, Cuarnes B.
1046, AFARKETING MARCING AND COSTS FOR DAIRY prODUCTS, U, 8. Dept,
Ane, Tech. Bull, 936, 82 pp., ilius.
Jexwivasg, R, D,
140, CONSUMPTION OF FEED BY LIVESTOCK, 1$00-{7, RELATION BETWEEN
FRLD, LIVESTOCK, AND FOOD AT THE NATIONAL LEvEL, U, S, Dept,
Agr, Cir, 836, 105 pp,, illus,
Jouxson, Srewant.
105, DAIRY MARKETING, DEC. 1051, Luiv. of Conn, Ext, Serv., 4 pp., illus.
(Processid.)
Jupar, Geoncy G.
1056, COMPETITIVE POSITON OF THE CONNECTICUT POULTRY INDUSTRY!
NO. 7.—A SPATIAL EQUILIBRIUM MODEL rOR BGGSs, Storrs (Conn.)
Agr. Expt. Sia. Buil, 318, 3¢ pp., illus.
Koein, Lawresce R,
1953, A TEXTROOK QF ECONOMETRICS. 1335 pp., illus. Evanslon, Il
Kriesern, Mengenr C. :
6. EXPENDITURES FOR FLOID MILE AND CREAM COMPARED WITH CON-
susmeEr wweonmBs. UL 8 Bur. Agr, Beon, The Dairy Situation,
Bec, 1946, pp. 12-19, illus,  Washington, D. (. (Processed.)
LeBover, Contvng, axp Crank, Faire,
1056, HOUSEHOLD PRACTICES IN WIfE USE OF FOODS, TIRES CITIES, 1953,
U. 8. Dept. Agr. Agr. Tnf. Bull. t46, 90 pp.. ilius.
Liwinoer, T, T,
1034, DAIRY PHODUCTS UNDER THE AGRICULTURML ABDJUSTMENT ACT.
Brookings Institution Pamphlet 13, Y9 pp., illus, Washinpgton,
Lorie, James H,
IHI. CAUBES OF ANNUAL FLUCTUATIONS IN TUY PRODUCTION OF LIVESTOCK
AND LIVESTOCK PRroovucTs. 105 pp., ilus. Chicngo,




TECHNICAL BULLETIN 1168, U. 8. DEPT. OF AGRICULTURE

Lure, H. Avan,
188, CONSUMER USE OF DAIRY PRODUCTS IN PoRTLawp, Maiwe. Me,
Agr. Expt. Sta. Bull, 477, 47 pp,, illus.

1050, DPILIZATION AND PRICING OF MILK UNDER THE NEw YORR MILX
MARKETING ORDER. IN. Y. (Corneli) Agr. Expt. Sta. Bull. 866,
124 pp., illus,

1054, DEVELOPMENT OTF COMPENSATORY PAYMENTS IN FLUID MILK MARKETS.
Proceedings of the 9th Annual Midwestern Milk Marketing Con-
ferenge, Univ. of Tenn, Apri! 9, 1954, 169 pp. Knoxviile.

MarcH, Ronert W,

1M0, TIIE PRICING OF SURVLOUS MILK IN rtus (nicaco Marker. U, S.

Prod. and Mitg. Adin,, 79 pp., illus,
Marcs, Rosent W., axo Hernuany, Lous F,

1953, THE ESTABLISUMENT OF CENTRAL MARKET RUTTER PRICES 1N CHICAGO

anp New Yonrx. U 8. Dept. Agr. Mktg. Res, Rept. 53, 86 pp.
MaTsrs, Avtnoxy G., ano IHinsci, Doxawp E,

1950, BUTTBR PrICING BY Jowa cnmamBries. U, §, IFParm Credit Adm,

(in coop. with Iown Agr. Expt. 8ta)) Cir. C-136, 38 pp., ilius.
MeCannp, Trurexce W, anp Senowz, Winniam L,

1956, THE WORLD TRAUE OF TiE PRINCIPAL DAIRY SUPPLYING COUNTRIES,
wsa-1054.  For, Agr. Cir. FDD-1-56, 16 pp., illus.

MceCaruister, Kenwzru J, Poats, FrepERICK J,, aAND Jowes, Magry
WinsTon,

1952, RETAIL MARKET NEWS AS AN AID 1¥ MaRKETING. U. S, Deph. Agr.
MEtg. Res. Rept. 19, 92 pp,, ilius.

Memwsey, Kensxerr W, Roiko, Avraony 8., axp Nine, Convon A,

1956, MEASURBMENT OF SUBSTITUTION IN DEMAND FROM TIME SERIES
DATA—A SYNTHESIS OF THREE APPROACHES. Jour. Farin Eeon.
38 (3): 711-733, illus.

MerzaEr, HorzEL.

1939. COOPERATIYE MARKETING OF FLUID MitK, U. S, Dept. Agr. Tech.

Bull. 179, 92 pp., illvs.
Minoenr, Arruor H

1940. PRICING AMBRICAN CHEESE AT Wiscossin FagromeEs Wis, Agr.

Expt. Bta. Res. Bull. 163, 31 pp., illus.
Morcan, James N.

195!, CONSUMER SUBSTITUTIONS BETWEEN BUPTER AND MARGARINE.

Teonometrien 10: 18-39, iilus.,
New York Miuksuzp CoMmuITTEE.

54, RRPORT OF THE NEW Yorx MILysuzEb comyiTree. Transmitted to

U. 8. Dept. Age. and N, Y, State Dept, Agr, and Mkts., 30 pp.
New Yorx Mruksued Price CoMMITTEE.

M0, REPORT OF T NEW YOUK MIDKSUED PRICE COMMITTEE. Truns-
mitted to the N. Y. Met, Milk Mktg. Area Mké Administrator,
213 pp., illus.

NrcuoLLs, Winuiaa T

1030, POST-WAR DEVELOPMENTS IN TUE MABKETING OF BUTTER., Jowa

Agr. Expt. Sta. Res. Bull, 250, pp. 324-384.

1039, POST-WAR DEVHELOPMENTS IN THE MARKBTING OF CHEESE, lLows
Agr. Expt, Sta, Res. Bull. 261, pp. 51-148.

16 SOME ECONOMIG ASTECTS OF THE MARGARINE INDUSTRY., Jour. Pol.
Eeon. 54, 221-243,
Wonrrir Cextrat, Recionasn Dary MARKETING REeEscarci COMMITTEE.
1953, QUTER-MARKET DISTRIBUTION OF MILK IN PAPER CONTAINERS IN TUE
Wourit (extran REcron. Purdue Univ. Agr. Expt. Sta. Bull,
600 and N. Cen. Reg. Pub. 39, 44 pp., illus.
O'Donxewy, P. B
M5, NONFARM CONSUMPTION OF FLUID MILK AND cnBaM. U, 8, Dept.
Agr. Mkig, Res. Rept. 72, 51 pp., illus.
OusoN, Rozent B,
1858, MARKETING MARGINS FOR bafRY rrobucts, U, 8. Agr. Mkig, Serv.
The Marketing and Transportation Situstion, Jan. 1056, pp,
11-20, illus, Waoshiogion, B C. (Processed.}



http:l\f.<l.RY

THE DEMAND AND PRICE STRUCTURE FOR DAIRY PRODUCTS 220

PasrLeERG, Do,
148, PRICES OF BUTTER, LARD AND COTTONSBED OiL, N. Y. (Correll}
Agr. Bxpt. Sia, Memoir 281, 59 pp., iljus.
Panst, W. R, Jr,
1837. BUTTER AND OLEOMARUARINE! AN ANALYSIZ OF COMPETING COM-
mopities,  Columbin Univ. Press, 112 pp., New York.
Parzig, R, L., ano Habary, Gipeox,
1985, RELATIONSHIP OF INCOME TO MILE CONSUMPTION. Jour. Parm
Econ, 27: 204-210.
Pearsoy, Frang A, anp Viar, Eosmono E.
148, FRICES OF DAIRY PRODUCTS AND OTHER LIVESTOCK PRODUCTS. 154
pp., ilus.  Ithaca,
Prrroiary, Norms T,
1952, FALL PREMIUM MILK PRICING PLANS, U. 8. Farm Credit Adm,
Gir, C-147, 39 pp., illus.

1954, AN IMPROVED METHOD OF PRICING FAT AND NONFAT SOLIDS IN MILK,
U. 8. Agr. Mktg. Serv,, 23 pp.,, Washington, D, . (Processed.)
QuacsenpusH, G. ., axD Snarrer, J. D.
1055, COMPETITIVE RELATIONSHIPS OF FLUTD SKIM MILK AND FLUID WHQLE
miLi.  Mich, Agr. Expt. Sta, Qtr, Bull. 38: 110-122, illus.

1955, FACTORS AFFECTING PURCHASES OF ICE CREAM FOR HOME UTSE.
Mich. Agr. Expt. Sta. Tech. Bull, 249, 28 pp., filus,
QuacxeneusH, G, G, anp Houwun, H. A.
1852, SEASONAL PRICE INCENTIVES OF THE BASE AND EXCESS PLAN IN THE
DerroiT mink marker.  Mich, Agr. Expt. Sta. Tech, Bull, 228,
41 pp.
Quir~os, PagL E,
1035, WHOLESALE BUTTER PRICES AKND PrEMioMs. Jour, Farm Econ.
21: 595-605,
Rozsenrs, Jouw B.
1035, BOME uc'ronséawrm'rmc BUTTER CONSUMPTION, Jour, Farm. Econ.
17: 785-738.

147. THE LOUISYILLE FALL-PREMIUM PLAN FOR SEASONAL MILRK PRICING,
Ky. Ag]gx Bxpt. Sta. Bull, 510, 75 pp., ilius,
-

Ronents, Joay axp Gravsoyw, Graxt,
1953, A REAPPRAISAL OF THE FALL-PREMIUM PLAN OF MILK PRICING IN THE
LouisvILLE MARKET, HOW IT RAS WORKED, 104-52. Ky, Agr.
Ioxpt. Sta. Bull, 602, 48 pp,, illus.
Roske, Axraony S.
1853. AN APPLICATION OF THE USE OF ECONOMIC MODELS TO THE DAIRY
NpusTrY, Jour, Farm Econ, 5 834-849, iHus.
Ross, H. A,
1025. THE MARKETING OF MILE IN THE CHICAGO Dainy pistmicr. Il
Agr. Expi. Sta. Bull. 269, pp. 461-540, illus.

1928, SOME FACTORS AFFECTING THE DEMAND FOR MILK AND CREAM IN THE
METROPOLITAN AREA OF NEWw Yorx. U. B, Dept. Agr. Tech.
Bull. 73, 68 pp., illus. This study aiso nppeared as & N. Y.
{(Cornell) Agr. Bxpt, Sta. Bull. 459 in 1927 under the title of the
DEMAND SIDE OF THE NBW YORK MILK MARKET,
Sanoers, GEORGE P,
1653, CHEBSE VARIETIES AND »BsCcrirrions, U. 8. Dept. Apr, Agr,
Handb. £4, 151 pp.
Serunrz, Hexav.
1938, THE THEORY AND MEASURBMENT OF DEMAwp, 817 pp., illus, Chi-
cafgo,
Scuurrz, Tueovore W,
15, AGRICULTURE IN AN UNSTABLE BeoNosmyY. 259 pp., illus. New
York and London.
SuarrFer, J. D, ano Quackessusn, G, G,
1065, CONSTMER PURCHASES OF BUTTER AND OLECMARGARINE. Mich, Agr,
Expt, Sta, Tech, Bull. 248,32 pp., itlus.



http:PRE~lIm.IS

TECHNICAL BULLETIN 1168, U. B. DEPT. OF AGRICULTURE

Snernerp, GEOFFRET.

1849, CHANGES IN THE DEMAND FOR MEAT AND DAIRY PRODUGTS IN THE
Unitep StTaTEs since 1010, Jowa Agr. Bxpit. Sta. Res. Bull.
368, pp. 365-404, illua.

SiLcox, W. BrucE.

195. WORLD IMPORT DUTIES ON UNITED STATES DaIRY PRopUcTs. U. 8.

Dept. Apr. For, Agr. Rept, 87, 17 pp., illus,
Ssrte, HeELen V., awo HERRMANY, Louws F.

1956, CHANGING PATTERNS IN FLUID MILk pistrisurioN, U. 8. Dept.

Agr, Mktp. Res. Rept. 135, 38 pp., {llus.
Sxopcrass, K.

1830. MARGARINE AS A BUTTER sUBSTITUTE. Food Res, Institute, Fate

and Oils Studies 4, 333 pp., illus.
Sovuey, L. T.

1840, COST OF TRANSPORTING MILE AND CREAM To DBostox. Vi. Agr.

Expt. Sta. Bull, 462, 56 pp., illus.
SPENCER, LELAND,

10, CONSUMPTION AND PHRICES OF CANNED MILKE AS RELATED TO THE
DEMAND Fom FREsH MILE. N. Y. State College of Agr. (in
coop. with U, 8, Dept. Agr.) A, E. 303, pp. 217-334, illus,

SreExcer, LELAND, AxD CHRISTEXSEN, 5. KENT.

1855, MILK COXTROL FROGRAMS OF THE NORTHEASTERN STATES. Part [,
FIXING OF PRICES PAID AND GITARGED Y pEALERS. N, Y. (Cornell)
Agr, Expt, Sta. Bull. 908 and Northeast Reg. Pub, 21, 136 pp.,
illus,

1055, MILE CONTROL PROGRAMS OF THE NORTHEASTERN STATES. Part IL
ADMINISTRATIVE AND LEGAL ASPECTS, AND COORDINATION OF
STATE AND FEDERAL REGULATION., N. Y. (Corpell) Agr, Expt,
Sta. Bull. 918 and Northenst Reg, Pub. 23, 128 pp.
SrrepBLING, BazeL I{,, ApELsox, SApYE F., anp BLAKE, ExyN1s.
132, LOW-PRICED MILE AND THE CONS5UMUITION OF DATRY PRODUCTS AMONG
LOW-INCOME FAMILTES, WasmivaToy, D, C. 1940, U. 5. Dept.
Agr. Cir. 643, 28 pp,. illus.
Stitrs, T. G., axp GavsnNrs, L. W,
1538. RELATIVE DRICES TO PRODUCERS UNDER SELECTED TYPES OF MILK
poots. U. 8. Farm Credit Adm. (in coop. with U. 8. Dept. Agr.)
Bull. 25, 127 pp., illus.
Stirrs, T. G., axp WELDES, Winttan C.
1837, ECONOMIC ANALYSIS OF BARGAINING PROBLEMS OF MILK COOPERA-
mrves, U, 8, Farn Credit Adm, Cir. C-104, 54 pp,, illus,
SuLLivaw, W, G.
1942, THE RELIEF MILE-DISTRIBUTION PrOcGRraM. U, 3, Dept. Agr. 65 pp.
{Processad.)
SwaANTZ, ALEXANDER.
1352, ECONONIC EFFECTS OF FEDERAL REGULATION JF THE MINNBAPOLIS-
StT. PavL rLuln MILE MaRRET, U. 8, Dept. Agr. Mktg, Res,
Rept. 11, 218 pp.

1055, PRICES AND OTHER PATMENTS FOR MILE BY MANUFACTURERS IN
Iansas, Missouri, axp Owrvanoma Margrs. U, 8. Dept.
Agr. Mlktg. Res. Rept. 81, 40 pp., ilus.
Tarror, Grorcs 1., Bormis, Epgan L., anp Wavcn, FrEDERICK V.
1030. PARRIERS TO INTERNAL TRADE IN FARM proovers. U, 8. Dur. Agr.
Econ. Spec. Rept. to Sceretary of Agriculture. 104 pp., illus.
THE CHicaco MarkkT ReEPorRT BERVICE.
1057, 7B CHICAGO MARKET REFORT SERvVIgE. Chicago.
Ter NaTonan GraxGE.
1055, DARRIGRS TO INCREASED CONSUMPTION OF FLUID MILE. 124 pp,
Washingtan, I. C
Tue ProouceErs' PuricE CURRENT.
1657*, THE PRODUCERS rrick cukreEnT. Urncr-Barry, New York.
TromseN, 'RepERIcK Lunny, aND Foore, Ricmann Jar.
1062, AGRICULTURAL rrices. 509 pp., illus. New York.




THE DEMAND AND PRICE S8TRUCTURE FOR DAIRY PRODUCTS 231

{138} Trour, G. M. anp QuackExBUsH, G. G.
1049, CONSUMER REACTION TOQ BOTILED FRESH CONCENTRATED MILE.
Mich, Agri. Exps. Sta. Qutr. Buell. 31:445-455.
(139) UNiTED BrATES AGRICULTURAL ADJUSTMENT ADMINISTRATION.
1034, AGRICULTURAL ab3usTMENT, A Report of Administretion of the
Agricultural Adjustinent Act, May 1933 to February 1934, 393
pp., illus. Washington, D). C.
{140}

1835. AGRICULTURAL ADJUSTMENT IN 1931. A Report of Administration of
the Agricultural Adjustment Aet, February 15, 1934 to December
31, 1934, 456 pp., illus. Washington D, C.

{141)
1036, AGRICGLTURAL ADJUSTMENT 1033 To 1935, A Report of Administration
of the Agriculfural Adjustment Act, May 12, 1833 to December
31, 1835, 322 pp., illus. Washington, D. C.
(142)

1837, AGRICULTURAL CONSERVATION, 1936, A Report of the Activities of
the Agricculbuml Adjustment Administration, 200 pp. Wanshing-
torr, D, C.

(143)
1930, AGRICULTURAL ADJUSTMENT, 1W3/—38. A Report of the Activities
Carried on by the Agricuitural Adjustinent Administration,
385 pp. Washington, D, C
{144} UniTEp STATES AGRICULTURAL MMARRETING ADMINISTRATION.
1442, REPORT OF PHE ADMINISTRATOR OF THE AGRICULTURAL MAREETING
ADMINISTRATION, 1952, B3 pp. Washington, D. C,
{145} wnITED STaTES AGRICULTURAL MARKETING SERVICE.
1855. REGULATIONS AFFECTING THE MOVEMENT AND MERCEANDISIUA OF
mink. A Study of the impacet of Banitary Requirernents, Fuderal
Orders, State Milk Control Laws, and Truck Luws on Price,
Supply, and Consumption. U. 8. Dept. Agr. Mktg. Res. Rept.
98, 124 pp., illus.

(146)
1957%, AGRICULTURAL PRICES. Washington, D. C. (Processed.}
(147)
1955, DAIRY STATISTICS AND RELATED BERiBS. U. 8. Depi. Agr. Stat.
(148) Bull. 134, 88 pp. Washington, D. C
148
1058, FEDBRAL MILK MARKETING ofbEns. U. S. Dept. Agr. Misc. Pub.
732, 40 pp., itlus.
{149}
) 1957%. FLUID MILK AND CR2AM REPORT. Washington, D.C. {(Processed.}
(150
1957%. HOUSENMOLP PURCUASES OF BUTTER, FLUID WHOLE MILK, AND
rLUtd skIa. Monthly, Quarterly: By Regions and Retail
Sales Qutlets. Aannually: By Fauily (ghnmcteristics. Wash-
ington, D. €. ({Processed.)
{151}
1956. MARKETING COSTS AND MARGINS FOR FRESE MILE. U, 8. Dept. Agr.
Mise. Pub. 733, 15 pp., illus.
{152)
1957%, MILE: FARM PRODUCTION, DISPOSITION, AND IxcoME. Washing-
ton, D. C. (Processed.)
(153
1057¥, PR%DUéJTION OF MANUFACTURED DAIRY PRODUeTS. Washington,
{154) :
(155 1957%, THE DAIRY BITUATION. Washington, D. C. (Processed.)
155

1057%. TEE MARKETING AND TRANSPORTATION SITUATION. Washington
D, C. (Processed.)
{156} UNiTEn SrTaTEs BusBau ofF. CENSUS.
( 1957%, CENSUS OF MANUFACTURES: 1984. Washington, D. C.
157)

w56, U, 8. CENSUS OF AGRICULTURE: 1054. Washington, D. C.




TECHNICAL BULLETIN 1168, U. 8. DEPT, OF AGRICULTURE

Ursitep States Bureav or HumaN Nurmirion anp Houe Econoairce.
19%. DAIRY PRODUOTS IN ¢ITY DIETS. Commodity Summary 6, 17 pp.
Processed.}
Unirep StareEs BorEAU oF LaBok Staristics.
195t, FRESH MILK MARKETING IN LARGE CITIES. pp. §6-84. Washington,
D. C. {Processed.) .

1955. RETAIL PRICES OF Foob, 1953-5. U. 8. Dept. of Labor Bull. 1183,
36 pp., ilus.

UniTeED STATES CONGRESS—HOUSE OF REPRESENTATIVES.

1955, A STUDY OF ALTERNATIVE METHODS FOR CONTROLLING FARM MILK
PRODUCTION AND BUPPORTING PRICES TO FARMERS FOR MILE AND
BUTTEEFAT. A LETTER FROM SBCRETARY OF AGRICULTURE
TRANSMITTING A REPORT GIVING INFORMATION WITH RESPECT
0 VARIOUS METHODS OF PRODUCTION CONTROL AND YARIOUS
METHODBS OF PRICE SUPPORT WHICH COULD EE MADE APPLICABLE
TG MILE AND BUTTERFAT AND THEIR PRODUCTS 84tk Cong.,
1at Sess., 102 pp.

1955, STUDY OF THE DAIRY INDUSTRY. EEARINGS BEFORE THE SUBCOM-
MITTEE ON DAIRY PRODUCTS OF THE COMMITTEE ON AGRICULTURE,
Bouse or ReprEsBuraTivEs. Part 1. 84th Cong., 1st sess,
351 pp.

Unitep SraTes CONGRES—SENATE,

1950. UTILIZATION OF FARM CROFS, PRICE SPREADS. HEARINGS BEFORE A
SUBCOMMITTEE OF THE COMMITTEE ON AGRICULTURE AND FORESTRY,
UniTEn STaTEs SEnaTe. Part 2. R1st Cong., Ist sess., pp. 465—
1160,

19%0. UTILIZATION OF FARM GROFS, MILK AND DAIRY PRODUCTS. HEARINGS
BEFORE A SUBCOMMITEE OF THE COMMITTEE ON AGRICULTURE
AND FORESTRY, UNITED StTates Senate. Part 4. 81st Cong.,
2d sess., pp. 1589-2328.
1051, PRICE SUPPORTS FOR PERISHABLE PRODUCTA: A REVIEW OF EXFER-
IENCE, A STAFF REFORT ON THE SCOPE AND COST OF PRICE-
SUPPORT PROGRAMS FOR PERISHABLE AGRICULTURAL COMMODITIES,
1633 ¥0 DATE, OCTOBER 17, 105:, 82d Cong., lst sess., 45 pp.
{166) —
1952, ParRiTY BHANDBOGK. 82d Cong. 2d sess,, Senate Tloc. 129, 29 pp.
{167)

1054, PRICE SPREADS—MILK AND DAIRY PRODUGTS., REPORT OF COM-

MITPEE ON ACRICULTURE AND FOREsTRY. 83d Cong., 2d sess.,
22 pp.

{168) UnitEo STaTEs Farsm CREDIT ADMINISTRATION.
103, FIRST ANNUAL REPORT. 177 pp., illus. Washington, D, C.

(169) Uwitep StatEs FEpERAL FarRm BoAmD.
1930—32. ANNUAL REPORTS. Washington, D, C.

{170) UxiteEp StaTEs FEDERAL SUrRPLuUS ComaropiTIES CORPORATION.
1034—45. ANNUAL REPORTS. Washington, I C.

(171) Unitep STaTEs FEpBBAL TRADE CoMMISSION.

1035, REPORT ON THE SALE AND DISTRIBUTION OF MILK PRODUCTS—
CONNECTICUT AND PHILADELPHIA MiLxsHEDS. House Doe. No.
152, 74th Cong., Ist sess,, 901 pp.

{172}

1936, DISTRIBUTION AND SALE OF MILEK AND MILE PRODUCTS—DBOSTON,
Bavrrmmorg, CincinsaT anp St. Lotis. House Doe. No. 501,
74th Cong., 2d sess., 243 pp.

(173y ——
1036, SALE AND DISTRIRUTION OF MILK AND MILE PRODUCTe—CHICAGO
SALES AREA. House Doc. No. 451, 74th Cong., 2d eess., 103 pp.




{174)

(175)

(176)

(177

(178)
(179

(150}

(181)

{182)
(183)

(184)

(185)

(1886)

{187}

(188)

(189)

(190)

(191)

THE DEMANTD AND PRICE STRUCTURE FOR DAIRY PRODUCTS 233

Unirep StaTeEs FEDERAL TrRADE Coummission.
1037. SALE AND DISTRIBUTLON OF MILK AND MILK PRODUCTS IN THE NEW
York MILK saLEs arBa, House Doc. No. 95, 75th Cong., ist
sess., 138 pp.

1837, 8UMMARY REPORT ON CONDITIONS WITH RESPEGCT TO THE SALE AND
DISTRIBUTION OF MILK AND DAIRY PRODUCTS. House Doe. No,
94, 75th Cong., 1st sess., 39 pp.

145, REPORT ON DISTRIBUTION METHODS AND COSTS. IParT VI—wmILx
DISTRINUTION, PRICES, SPREADS AND PROFITS. Summary, 7 pp.
UNiTEp SrareEs FOREIGN AGRICULTURAL SERVICE.
1956. UNrTED STATES TRADE IN DAIRY PRODUCTS, AVERAGE 103§-30 AND
ANNUALLY 186186, Tor. Agr. Cir. FD-7-56, 36 pp., illus.
UNITED STATES PRODUCTION AND MAHRKETING ADMINISTRATION.
1053.  SECTION 32 HANDBOOK. 35 pp. Washington, D, C. (Proccessed.)
UniteEd STATEs PuBuic HEALTH SERVIGE.
1053, MILK ORDINANCE AND CODE—IS53., RECOMMENDATIONS OF THE
TUBLIC HEALTH $ERVICE, Pub. Neo. 220, 242 pp,, illus.
Uxirep BraTes SyrrLus MARKETING ADMINISTIATION.
14l. REPORT OF THE ADMINISTRATOR OF THE SurrLus MARKETING
ADMINISTRATION, 1841, 46 pp., illus.
UNITED STATES Wan Fo0D ADMINISTRATION.
1843, REroRT oF THE IMirectonr oF tug FFoop DISTRIBUTION ADMINIS-
TRATION, 1043. 124 pp. Washingtorn, D, C.

144, FOOD PROGRAM FOR 144, 96 pp. Washington, D, C.

IM4. REPORT OF THE DIRECTOR O ToB OFFICE or DisTripuTiow, 1944,
118 pp. Washington, D. C.

Warker, Scorr H., Preston, Homer J., anp Neuson, GrLEx T.

1053, AN ECONOMIC ANALYSIS OF BUTTER-NONFAT DRY MILE PLANTS.,
Tdahe Agr. Bxpt. Sta. Res, Dull. 20, 90 pp., illus,

Wanrn, Enward B. axp Coox, Huen L.

1054, CONCENTRATED MILK: SOME ASPEGTS OF COSTS AND ACCEPFTANCE
FOR RETAIL DISTRIBUTION. Agr. Econ, 12, Univ. of Wis., 39 pp.,
illus. (Processed.) :

WarweR, BEanre,

1081, THE STATE MILE CONTROL AGENCIES IN NeEw ExcLaxD. Vt.

Agr. Expl. Sta. Buli. 565 and Northeast Reg. Pub. 6, 80 pp.
WauaH, FrEvERIcK V.

1031, THE CONSUMPTION OF MILK AND DAIRY PRODUCTS IN METROFOLITAN
Bosrow v DEcemper, 1w, New England Researeh Council on
Marketing and Food Supply, 27 pp.

WeLpoxn, W. C. ano HereMann, L. F.

M), BASE ALLOTMENT OR QUOTA PLANS USED BY PARMERS COOFERA-
TIVE MILE AssoctaTions. U, 8. Dept. Agr.,, Farm Credit Adm.
Misc. Rlept, 23, 41 pp.

Wincox, Emeny G, anp Hinrzmaw, A, J.

1053,  WISCONSIN: VARIATION IN RBUTTERFAT IN MILK, BY MONTHS, BY
COUNTIES, BY MARKETS, Wis. Dept, Agr. (in coop. with U, 8.
Dept. Agr.) Spec. Bull. 32, 38 pp. (Processed.)

Wirncox, Exmery C., Krausg, OrviLLE E. AND BRERETON, LAWRENGE.

1050, UTILIZATION oF WIsconsIN siLk.  Wis, Dept. Agr. (in coop. with
U. 8. Dept. Agr.) Spec. Bull. 3, 113 pp., illus,

Wiscowsiy BTATE LEGISLATURE,

1955, SUPPLEMENT; RETORT OF THE SPECIAL JOINT COMMITTEE ON DAIRY
PRICE SPREADS TO TIE 1955 LEGISLATURE, Assembled by Staff of
Legéslative Couneil, State Capitol, Madison, Wisconsin, pp. 2072
2142,




234 TECHNICAL RULLETIN 1168, U, 8. DEPT, OF AGRICULTURE

APPENDIX

This scetion presents the specific steps that were used in obtaining
the estimated decreases in farm and retail prices of milk and specified
dairy products which would have occurred if the Commodity Credit
Corporation had not purchased dairy products for price support. (Sce
table 34, p. 162.) “The basic assumptions underlying these price
estimates arc discussed on p, 162, The specifie assumptions—(1)
constant price clasticities of demand at retail level and (2) constant
absolute marketing margins—which underly the derivation of formulas
for estimating price decrenses are discussed on p. 163, Our purpose
in deriving these formulas was to obfnin a set of demand relations
which enabled us to determine simuléancously price and quantity
changes in all specified dairy products consistent with the simultaneous
e?uatlonn approach discussed on p. 75 and the assumptions specified
ahove

Based on assumed logarithmie demand relations at retail, hypo-
thetical increases in the consnmption of several dairy products were
estimated for price decrenscs in corresponding retail prices equivalent
to several assumed price deercases in the price received by farmers
for all milk at whaolesale, The price decreases for all milk at whole-
sale ranged between $0.22 and $1.22 per 100 pounds. The base quan-
titics and prices used were actual or estimated values for 1955. The
same marketing margin, that is, the margin prevailing in 1955, was
maintained at all price levels, The constant price clasticities of de-
mand at retail which are implied by the logarithmic demand relations
are shown on p. 143,

The cstimated increase 1n consumption for each product was then
related to the corresponding decrense in the farm price for all milk at
wholesale.  When the semi-logarithunie relationship

Ag=log at-balog p {68)

was used for each product, all cocflicients of detenmiination exceeded
0.99, indieating s nearly functional fis. In this relation, g is the quan-
tity of the dairy product consumed and p is the price received by
farmers Tor all millc at wholesale.

Equation (68) can be considered as the demand for milk at the
farm level in a single outlet.  As the velationship is linear, the demand
for total milik can be obtained by the sumnation of the ndividual n
demand equations for the n uses of mitk.  Therefore, the furm demand
for total milk becomes

Agy=log A+DBAlog p (69)

®
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where ¢y is the summation of the q’s, A is the summation of the a's
and B is the summation of the b's in the n demand equations for the
n different uses of milk,

It Aq, is given, then Alog p can be estimated from equation {(68).
This estimete of Alog p then may be used in the n demand equations
to estimmate the n Aq’s in the individual demand equations. Thus all
the relevant prices and quantities can be determined simulteneously
for any change in Aq, since the demand relation for total milk and
the n demend relations for individual outlets form a complete struc-
tural model &t the farm level not unlike the complete structural
models which were discussed beginning on p. 75.

The farm demand relations, which are similar to eguations (68)
and (69), and which are consistent with assumed constant retail price
elasticities and constant merketing charges, were fitted by least
squares. These relations are presented below:

Agi= 0084— 714 Alogp
Age= 0.077— 248 Alogp
Agy=—0.519—247.3 Alog p
Agy=—0.088— 70.9 Alog p
Agg= 0.014— 20.1 Alog p
Agg= 0.083— 18.7 Alog p
Agy= 0.053— 34.1 Alog p (76)
Agg=-—0.186— 38.8 alog p (77}
Agy=—0.503—526.1 Alog p (78)

In the equations shown above, the q; fo gy are the quentities of
millt utilized in the consumption of fluid milk, Auid cream, buiter,
American cheese, other cheeses, evaporated milk, ice cream, and other
dairy products, respectively.

Equations (70) to (78) are basic to the determination of the percent-
age price decreases shown in table 34. These relations determine
simultaneously the expected decresse in the farm price for total milk,
Alog p, and the distribution of the excess in demand, Ag., over the
prevailing support level in commercial channels for domestic consump-
tion that would have occurred in the absence of the purchase program.
Once the increases in guantities have been estimated, corresponding
percentage decresses in vetall prices for each product can be deter-
mined from

Aleg qi=balog py 1Y)

where q; and py sre the quantity and retail price, respectively, for
the ith deiry product and b the assumed constant price elasticity
shown in the tabulation on p. 163. Percentage decreases in prices of
manufacturing millc and butterfat were based on the dellar-and-cent
relationship which prevailed between these prices and the price re-
ceived by farmers for all milk wholesale in the yesr under considera-
tion.




TaBre 60.—Butter, actual weight: Supply and distribution, United States, 1909-56
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See footnotes on p. 238,
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FOOTNOTES FROM TABLE 60.

! 1909-16, estimates of total butter production were based on data of Census of Manufactures, Census of Agriculture, and market
receipts. 1917-38, annual cstimates of factory production based on data from Census of Manufactures, State Departments of Agri-
culture, and from data received directly from creameries by the former Bureau of Agricultural Economics; 1939-date, data are as pub-
lished by the Agricultural Marketing Service in Production of Manufactured Dairy Products. Farm butter production, 191723, esti-
mated primarily from Census of Agriculture and from 1924~date from reports by farmers, in addition to Census data, and ‘pubfished
by AMS. Data prior to 1909 available in U, 8. Department of Agriculture Technical Bulletin No, 722, Production and Consumption
of Manufactured Dairy Products.

2 Stock data cover quantities in commercial storage warchouses, reported begéinning 1916 in Cold Storage Report, AMS.

* Imports, exports, and shipments are those published by the Department of Commerce, except for the period during World War IT
when this information was supplemented and partially replaced by data from Department of Agriculture records. Import data prior
to 1918 are *‘general imports,” while for 1918 and following years they are “imports for consumption.” Shipments to Alaska and Hawaii
excluded starting with April 1948,

4 Use of butter in margarine prior to 1914 estimated; 1914-16 and beginning 1920 from Bureau of Iniernal Revenue; 1917-19
(fiscal ‘year dats), from Institute of Margarine Manufacturers. )

& Less than 500,000 pounds.

F ¢ Cold-storage stocks of 25 million pounds include about 1 million pounds owned by Department of Agriculture and the Armed
Forces. :

" Total of 35 million pounds includes approximately 30 million pounds in cold storage and 5 million pounds outside cold storage.
Cold-storage figure of 155 million pounds includes about 125 million pounds of Department of Agriculture and military stocks.

% Cold-storage total of 60.5 million pounds includes approximately 39.6 million pounds of Department of Agriculture and military
stocks.

9 Includes 3 million pounds in process of transfer as of January 1 from military holdings to civilian channels via Production and
Marketing Administration.

18 Includes butter equivalent of butter spread and butter oil.

1 Tn process of transfer from the military as of January 1.

1 Includes 10 million pounds for distribution to School Lunch Program in 1950.

¥ Government stocks as reported in Cold Storage Report.

% Includes donations and, in 1954-56, butter oil (in terms of butter).

18 Preliminary. -
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TaBre 61.—All cheese: Supply and distribution, United States, 1909-56

Supply Distribution

Department of Agriculture Domestic disappearance

L9—L8FLTY

Begin- | Com-
ning Ending | mercial
com- ' com- | exports Civilian

mercial mercial and Begin- | Ending | Deliv- Net Mili-

stocks 2 stocks 2 { ship- ning stocks eriés pur- tary

ments ? | stocks chases Total Per
capita

9T

Million | Million | Millior | Million | Million | Million | Million | Million | Million | Million | Million | Million
pounds pounds pounds | pounds pounds | pounds | pounds | Poun
1909. .- 313 38 351 5 . 346
1910, .2 355 399 4 . 395
1011 .. 345 i 390 15 375
1912 ... 323 372 4 368
1013 ... 359 415 : : 411
1014 __ - 367 422 417
1915__ .. 440 479 415
1916. ... 4292 480 . 392
1917. .. 472 510 . 385
1918.._. 415 | 493 . 413
1919, ... 486 ] 527 i 446
1920. ... 423 g 501 ( 431
1021 ... 434 512 1 455
1922, ... 432 7 521 § 468
1923. ... 471 580 3 . 502
1924 . _. 474 600 524
1925. .. 503 ; ; 633 543
1926. ... 468 623 542
1027 .. 462 7 615 3 543
1928._._ 479 ! 626 532

See footnotes at end of table,
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Tasre 61.—AlU cheese: Supply and distribution, United Slates, 1909-56—Continued

Supply Distribution

) Department of Agriculture Domestic disappearance
Begin- Com-
ning i mercial
com- exports Civilian
mercial erci and Begin- | Iinding | Deliv- Net Mili-
stocks ? stocks ? | ship- ning stocks eries pur- tary
ments ? | stocks chases Total Per
capita

Million | Million | Million | Million | Million | Million | Million | Million | Million { Million | Million | Million
pounds | pounds | pounds | pounds pourids pounds | Poun
1029 __. 499 89 7 664 86 5 , 573
1930____ 510 664 577
1931 .- 499 3 644 . 562
1932 ... 491 625 553
1933...- 548 i 665 570
1934____ 587 ¢ 727 ] 621
1935~ 628 779 675
1936___- 850 810 : X 696
1937_.._ 653 824
1938._.- 726 884
1939 .. _ 710 : 889
1940. ... 785 ; 927
1941 .- 956 1,108
1942__..| 1,112 1,295
1943_ ... 993 1,137
1944 . 1,017 1,105
1945_ .| 1,117 1, 200
1946___f 1,106 1, 214
1947__..1 1,183 . 1,313
1948_ ... 1,098} 1, 269
1949_ ...t 1,199 1,379
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1950_._2} -1, 191 168 1,415 181 13 23 o 31 146 b4 12 1, 155
1951....| 1,161 181 1,394 221 46 1031 0] 1°39 9 23 1,095
1962.__.| 1,170 221 1,440 237 8 0] 102 1 2 23 1,170
1063_ | 1,344 237 1,637 190 6 1.2 10242 117 257 21 1,163
1954 ___} 1,383 190 1,623 192 8| 102421 10357 130 145 17 1, 261
1965___.} - 1, 363 192 1, 607 240 8 | 10357 |- 10279 11146 68 16 1,275
1956 12_ | 1, 393 240 1, 687 250 16§ 10279 | 0191 1161 | 73 16 1,332

1 Ttems covered: All types of cheese except full-skim American cheese and cottage, pot, and hakers’ cheese.  Includes production by
factories and quantities made on farms until 1927 when farm cheese ceased to be a significant factor. Data for 1909 as reported by
Census of Manufactures; for 1910-17 -estimates of total production were derived by interpolation on the basis of market receipts.
1918-39, annual estimates of factory production based on data from Census of Manufactures, State Departments of Agriculture, and
from data received directly: from cheese factories by the former Bureau of Agricultural Bconomics; 1940~date; data are as published
by the Agricultural Marketing Service in Production of Manufactured Dairy Products. OQutput of cheese on farms through 1926
was determined by interpolation between census years.

? Stock data cover quantities in commercial storage warehouses, reported beginning 1916 in Cold Storage Report, AMS.

¥ Data on imports, exports, and shipments are those published by the Department of Commerce, except for the period during World
War 11 when this information was supplemented and partially replaced by data from Department of Agriculture records. Import
data prior to 1934 are “general imports,”’ while for 1934 and following years they are “imports for consumption.”

¢ Cold-storage stocks of 131 million pounds include approximately 12 million pounds held by USDA and military.

¢ The total stocks of 20 million pounds include about 8 million pounds held outside commereial cold storage.

8 Cold-storage stocks of 176 million pounds include about 102 million pounds held by Department of Agriculture and military.
USDA holdings outside of commercial cold storage estimated at 40 million pounds and commercial holdings at 5.5 million pounds.

7 Cold-storage total of 145 million pounds includes 75 million pounds held by USDA and military.. USDA holdings outside com-
mercial cold storage totaled approximately 11 million pounds and commereial holdings were about 5 million pounds.

® Includes 23 million pounds transferred from military stocks.

¢ ixcludes 5.5 million pounds for civilian feeding abroad; included in military.

10 Government stocks as reported in Cold Storage Report.

11 Tneludes donations.

12 Preliminary.
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TABLE 62 —American cheese: Supply and distribution, United States, 190966

Year

Supply

Distribution

Produc-
tion !

Begin-
ning
com-

mercinl

stocks ?

Im-
ports 3

Total
supply

‘ Ending

com-
mereial
stocks?

Com-
mereial
exports

and
ship-
ments 2

Department of Agriculture

Domestic disappearance

Begin-
ning
stocks

Ending
stocks

Deliv-
cries

1909_ . _.
1910-_
1911 .
1912
1913 -
1914_

1915~
1916
1917
1918____
1919____
1920 __
1921 .
1922____
1923____
1924 ___
1925 -
1926 ..
1927 ___
1928 ___
1929__ .
1930 -
1931____
1932____
1933.___
1934____
1935__._
1936 . .-

Million

Million | Million

Million

Mllion
pounds
5

Million
pounds

Million
pounds

Mllion
pounds

Net
pur-
chases
Million
ponnds

Mili-
tary

Civilian

Total

Per

capita

Million
pounds

Million

pounds
223
255
237
232
258
263
257
249
255
294
301

Pounds
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2

1937 600
1938___C 658
1939 _._ 651
1940_ .- 696
1941 "7 870
1942 1,057
19432 870
1944 ' 861
1945__ 938
1946____ 877
1947 91 1, 029
1948 986
1949_ - - : 1, 065
1950 - 1, 056
1951____ | 1,042
1952__ , 1, 052
1953____| 1,022 1, 233
1954____| 1,045 1,207
1955____| 1,004 1,169 _
1956 4___| 1) 008 213 1, 224 210 ' ] 914

R o et
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11909-17, total production of cheese in the United States was divided between American and other cheese in accordance with
the ratio between those two items for factory produclion in 1918-22. 1918-39, annual estimates of factory production based on
data of Census of Manufactures, State Departments of Agriculture, and from data received directly by the former Bureau of Agri-
cultural Economies; farm production included through 1926, broken down between American and other cheese on basis of factory

roduclt;)iondof those items. 1940-date, data are as published by the Agricultural Marketing Service in Production of Manufactured
airy Products.

? Stock data cover quantities in commercial storage warehouses, reported beginning 1916 in Cold Storage Report, A. M. 8.

¥ Data on imports, exports, and shipments are those published by the Department of Commerce, except for the period during
World War II when this information was supplemented and partially replaced by data from Department of Agriculture records.
TImports prior to 1934 are “‘general imports” while for 1934 and following years they are ‘“imports for consumption.”” ~1909-46, exports
are for total cheese; beginning 1947, all export classifications used as Ameriean cheese except ‘‘Other, not processed.”

¢ Imports of cheese from Canada; ¢ssumed to be Cheddar cheese. & Less than 500,000 pounds.

% Cold-storage stocks include approximately 12 million pounds held by USDA and military.

T The total stocks of 20 million pounds include about 8 million pounds held outside commercial cold storage.

8 Cold-storage holdings of 151 million pounds include about 102 million pounds held by USDA and military. TUSDA holdings
outside of commercial cold storage estimated at 40 million pounds and commercial holdings at 5.5 million pounds.

9 Cold=storage holdings of 131 million pounds include 75 million pounds held by USDA and military. - USDA holdings outside
commercial cold storage totaled approximately 11 million pounds and commercial holdings were about § millien pounds.

10 Tncludes 23 million pounds transferred from military stocks.

1t Excludes 5.5 million pounds for civilian feeding abroad; included in military.

11 Government stocks as reported in Cold Storage Report. 12 Tncludes donations, 4 Preliminary.

18 Includes estimate of 2 million pounds part-skim-American.
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TasLE 63.—Evaporated milk: Supply and distribution, Unaited States, 1909-56

Supply ) Distribution

Department of Agriculture Domestic disappearance

Begin- Com-
ning Ending | mercial
com- com- | exports '

mercial mercial and Begin- | Ending | Deliv- Net Mili-

stocks? stocks 2 [ “ship- ning stocks eries pur- tary

ments ? | stocks chases Total Per

capita

Civilian

Million | Million | Million | Million | Million | Million | Million | Million | Million | Million | Million.| Million
pounds | “pounds pounds | Pounds
1909._ ... 1 1 128 .
1910._.. 136
1911 __. 159
1912__ .. ) 187
1913 _ .. 236
1914___ . - 289
1915 ... - - 336
1916____ E 367
1917___. ] . 397
1918... - 501
1919 ... ) o 667
1920____ . 766
1921 ..
1922 ..
1023 ...
1924 .-
1925 ..
1926.._.
1927 __.
1928__ ..
1929. ...
1930._ ..
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1931.__.) 1,429 202 1, 632 132
19322 | 1,571 132 1,703 100
1933____| 1,717 100 1,817 210
1934____| 1,712 210 1,922 157
1935____| 1,839 157 1, 996 73
1936__._| 2 044 73 2,117 259
1937____| 1, 903 259 | 2162 182
1938 | 2,104 182 2, 286 205
1939_-_7| 2171 205 | - 2. 376 186
1940____| 2 465 186 2 651 188 ;
1941.___| 3 247 188 3, 435 328 : , 2 218
1942___"| 3519 328 3, 847 83 2 173
1943___| 3 057 83 3, 140 184 3 2 210
1944___7| 3428 184 | 3. 612 143 1,770
1945____( ‘3,776 143 3,924 72 2105
1946____| 3 051 72 3 124 129 2 362
1947 1 3 208 129 3. 337 159 2 595
1948____| 3 383 159 3, 542 425 2. 669
1940 __| 2,756 425 3, 181 243 2 631
1950____| 2, 882 243 3,125 160 2,720
1951___2{ 2 896 160 3, 056 226 : 2, 456
1952___| 2840 226 3, 066 382 : ' 2, 406
1953____| 2553 382 2, 935 263 2 407
1954____| 2534 263 2,797 207 2 362
1955____| 2580 207 2,787 213 ¢ o 2, 297
1956 .| 2541 213 2,754 224 207 2, 257

£1909-18 annual production estimates were interpolated on the basis of Census of Manufactures data for 1909 and 1914. For
1019-55 the total out})ut is as published by the Agricultural Marketing Service in Production of Manufactured Dairy Products.

* Manufacturers’ stocks as published by AMS in Evaporated, Condensed; and Dry Milk Report.

#:1909-41, based on data reported by the Department of Commerce; 1942-46, from records of the Department of Agriculture and
Department of Commerce; beginning 1947, as reported by the Department of Commerce.

4 Less than 500,000 pounds.

§ Includes 347 million pounds transferred to the Department of Agriculture and 4 million pounds transferred to the United Nations
Relief and Rehabilitation Administration from military stocks in 1946,

¢ Preliminary.
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TasLe 64.—Dry whole mill: Supply and distribution, United States, 1910-66

Supply Distribution

Department of Agriculture Domestic disappearance

Begin- Com-
ning ) mercial
com- - Im- Total exports Civilian

mereial |- ports? | supply and Begin- | Ending | Deliv- Net Mili~ i

stocks 2 ship- ning stocks eries pur- tary

‘ ments ? | stocks : chases Total Per
capita

Million | Million | Million | Million. | Million | Million | Million | Million | Million | Million | Million | Mtilion
pounds. | pounds.| pounds | pounds | pounds | pounds | pounds | pounds | pounds | pounds pounds
; 1 ;

1910, ...
1011_-2C 1
1912_ ... 2 2
1913- 270 3 3
1914 .- 4 4
1915__2_ 4 4
1916 .- 4 ; 4
1917200 4 4
1918- .. 4
1919. .
1920_ 27
1921. .-
192207 C
1923__.C
192410
1925 ...
- 1926__.-
1927_
1928_
1920 .-
193022
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1931....
1932_._..
1933. .-
1934_._.
1935__..
1936. ..
1937 .
1938_ ...
1939. .
1940_.__
1941_._.
1942. __.
1943. . .-
1944._ ..
1945____
1946_ ___
1947 ___
1948. ...
1949 ..
1950. _..
19561 ... 9
1952____ 37
1963 ... ‘ 6
19564-___ (%)

1956_._. Q]

1956 7._. 108 ® 117
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11910-17, approximated on basis of Census of Manufactures data for 1914 and the estimate for 1918 by the former Bureau of
. %gréculturul Kconomics, ~ 1918 to date, as reported by the Agricultural Marketing Service in Production of Manufactured Dairy
roducts.

3 Manufacturers’ stocks as published by AMS in Evaporated, Condensed, and Dry Milk Report.

$ Imports are ‘“imports for consumption,” Department of Commerce. For the years 1920-31, the Department of Commerce
reported a composite figure on exports of milk and cream, powdered or dried. For this period, exports of whole milk were assumed
to be 57 percent of the reported composite; the ratio which dry whole represented of the total of dry whole and dry skim in 1932-34.
Likewise, shipments of dry whole for 1928-31 were assumed to be 39 percent of the combined shipments of dried whole and dried skim
milk, the relationship which prevailed when the items were reported separately in 1932-34. Beginning 1932, exports are those published
by the Department of Commerce excext for the period during World War II when this information was supplemented and partially
replaced by data from Department of Agriculture records.

4 Exports and change in stocks exceed production by 1 million pounds.

§. Less than 500,000 pounds. :

¢ Tncludes 36 million pounds transferred to U. S. Department of Agriculture from military stocks.

7 Preliminary.
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TaBLE 65.—Nonfat dry milk solids: Supply and distribution, United States, 1920-66

Supply Distribution

Department of Agriculture Domestic disappearance

Begin-
ning Ending
com- com- Civilian

mereial mercial d Begin- | Ending | -Deliv- Net Mili-

stocks 2 stocks 3 ning stocks eries pur-

stocks chases Total Per
capita

Million | Million | Million | Million | Million 11 Tilli it iz lli Million
) Pounds

1020 .. 0.
1921____
1922____
1923___.
1924_ _ __
1925, ___
1926._._
1927 ___.
1928 ___
1929 ___
1930____
1931, . __
1932.___
1933 __
1934 ___
1935__ ..
1936.___
1937. ...
1938_ ..
1939____
1940_ . _.

EYAVINOINDY 40 “IdEd 'S "0 ‘8911 NILATIAL TIVOINHOIL 8%
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1941 .| - 366 325
1942°°71 565 P 335
1943____| = 510 ; 273
1944 ___| 583 193
1945 ___| 643 : : 248
1946____| 653 : 451
1947-__| 678 417
1948 ___| 682 485
1949___| 935 481
1950____| 881 7549
1951 702 1637
1952____| 863 9 1711 |
19537 1,214 1, 342 7647

1954____| 1,402 1,477 8239 71817
1955____| 1,410 1, 463 8239 | 8141 1907
1956 °___| 1,484 1, 566 8141 | *165| - 580 604 837

R E GO T
ARG OWWNWE NN
CT i = O DI D DO TP ORI D T T

! Production for food uses, prior to 1935, based on proportion produced for food in 1936-40 applied to data on total output as
reported by the former Bureau of Agricultural Economics for 1920-34. . Beginning with 1935, data are as published by the Agricultural

Marketing Service in Production of Manufactured Dairy Products. .

* Manufacturers’ stocks as reported by AMS in Evaporated, Condensed, and Dry Milk Report. .

* Imports are “imports for consumption,” Department of Commerce. For the years 1920-31 the Department of Commerce reported
a composite figure on exports of milk and cream, powdered or dried. For this period, exports of dry skim milk were assumed to be 43
percent of the reported composite, the portion which dry skim represented of the total of dry whole and dry skim in 1932-34. Likewise,
shipments of dry whole for the period 1928-31 were assumed to be 61 percent of the conibined shipments of dried whole and dried skim
milk, the relationship which prevailed when the items were reported separately in 1932-34. Beginning 1932, exports are those published
by the Department of Commerce, except from the beginning of World War I when this information was supplemented and partially
replaced by data from Department of Agriculture records.

4 Less than 500,000 pounds.

® Includes 12 million pounds transferred to UNRRA and PMA from military stocks in 1946,

¢ Includes 5 million pounds purchased by Dairy Products Marketing Association during 1947 and transferred to PMA during 1948,

? Excludes quantities sold domestically by USDA for animal feed: 1950, 10 million pounds; 1951, 17; 1952, 7; 1953, 2; 1954, 571
million pounds; 1955, 16 million pounds; and 1956, 22 million pounds.

: 1(; zi.pggz in stocks established 50 as to be consistent with independently determined “deliveries” and “net purchases.”

reliminary. ;
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TABLE 66.~Jce crecn:"Supply and distribution, United States, 1909-58
Net milk used Product weight

Domestie disappearance Domestie disappearance

Civilian Civilian
Mili- Mili-
tary tary
Total Per Total
capita

Million] Million| Million Million} Million; Million
pounds | Pounds pounds
337 7 141
4238 179
516 216
607 254
655 291
808 338
939 389
440
500
672
719
815
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See footnates at end of table,
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TABLE 66.—JIce cream: Supply and distribution, United States,
18089-56—Continued

Net mitk used Produet weight

Domestic disappearsnce Domestic disappearance

Civilian Civilian
Mili- Mili-
tory tary
Total Per Total Per
capita eapita

Miition| Million| Million Million| Mfiition| Afillion
pounds | pounds | pounds | Pounds| pounds pounds | pounds | Pound

4, 523 521 14,002 | 30.6 |1,910 220 | 1, 690 12,9
4, 730 424 | 4, 306 33.0 | 2,020 181 | 1,839 141
5,176 339 | 4, 837 : 2, 166 2,024 15.5
186 ; 8, 016 . 3, 269 3, 195 22. 8
101 | 7, 431 .4 | 2,903 2, 864 19.8
i01 | 6, 621 X 2,721 2, 680 18. 2
123 | 6, 698 . 2, 651 2, 603 17. 4
950 ___..__ 131 | 6, 763 3 2,633 2, 583 17.0
1951 _______ 244 | 6, 757 2,719 2, 624 17.1
1952 ___ ____ 28L 7,260 3 2, 845 2,739 i7.6
264 | 7,533 N 2, 904 2, 806 17. 7
245 | 7,522 . 2, 865 2,773 17.2
8, 160 270 | 7, 890 3 3, 017 2,017 17.7
8, 477 270 | 8,207 X 3, 125 3,025 18.1

* The neb amount of milk (equivalent) used in making ice cream and miscellane-
ous frozen products {milk fat basis) has been estimated annually beginping with
1916 by the Agricultural Marketing Service on the basis of total quantity of milk
fat used in frozen dairy products and deducting approximate quantities supplied
in the form of butter and condensed whole milk. (These quantities are included
in the tables on butter and evaporated and condensed whole milk.) Approxi-
mate allowance for this duplication was made for the years priot to 1918 on basis
of the magnitude of duplication in 192429 and the estimated quantity of ice
eream produced 1909-15,

* Output 1809-15 approximsated on basis of Census of Manufactures for 1014
aed revised AMS estimates for 1916-39; 1940 to date, as published by the Agri-
cultural Marketing Service in Production of Manufactured Dairy Products.
Production reported in gallons, converted to pounds assuming a gallon of ice
cream weighed 4.7 pounds through 1939 and 4.8 pounds since 1952; slightly lower
weii}'xt.s prevailed during the war and early postwar years.

1 Preliminary.
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TasLe 87.—Dairy products: Estimated index numbers of retail prices,
199456

(1947—-49=100)

Manufactured dairy products,
exciuding—

American
process Butter
cheese ®

First

114
115
120 108 102

1 Computed to apply to quantities coosumed in farm households and by all
nonfarm people.

* Beginning with 1850 based on retail price of American process cheese, and
for 1946-4% computed from estimated prices for process cheese based on prices
of natural cheese.

1 Based on reteil prices of bubter, American cheese and evaporated milk,
weighted to apply to quantity of manufactured dairy products exciuding butter,

+ Based on nationnl average wholesale and retail prices of American cheese,
butter, eviporated milk, ice cream, condensed milk, and dry whole milk and the
price of cream at Boston, weighted to apply to quantity of manufactured dairy
products, excluding butter.

* Prices are the zame as listed in footnote 4, except that the retail price of
American cheese is omitted.

& Preliminary.







