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SUMMARY AND CONCLUSIONS 

T he overall ob jective of thi s study was to ~eview. ~nd 
evalua te the efficiency of the federal ord er milk pricing 
program. T he general hypothesis was: Differentials .be
tween fluid and manufacturing milk pri ces that prevailed 
within the Federal Milk Market Order system were high
er than necessary to ob tain an adequa te and orderly supply 
of milk in fluid markets. 

A general nor mative solution of prices and quantities 
was developed so that milk prices within specified fluid 
milk markets would be efficient with respect to place and 
form cri teria. The Minnesota-Wisconsin manufacturing 
milk price series was used as a base to ca~culat.e ."at m ~r
ket" blend prices which would move fluid ~hglble ml!k 
from each successive number of supply zones Into the fluid 
market. Th en , the "at market" blend price was selected so 
that the resulting supply area provided fluid needs plus a 
necessary operat ing reserve. For the ar ea, the net blend 
price and the manufacturing use milk pric e were. eq~al at 
the fluid supply area boun dary. Then, by success~ve Itera
tions, quantities supplied and demanded were adjusted by 
use of elas ticity measures and price changes. . 

A normative solution was established for each of SIX 
selected federal o rder milk markets, New Yor k-New Jersey, 
Massachusett s-Rhod e Island, Chicago, Minneapolis-St. 
Paul New Orl eans, and No rth Texas for 196 3, 1964 and 
1965. Th ese solutions were compared to the administrative
ly de termined pr ices and the actual resulting blend prices 
and qu an tities. . . . 

Co mparison of the normative solution With actual mar
ket results caused us to accept the hypothesis stated for the 
study- differentials between fluid and manufacturing milk 
prices that prevailed within the federal milk order system 
were higher than necessary to obtain adequate and orderly 
supplies of m ilk for the fluid markets. Both Class I and 
blend price within each order were higher .than the norma
tive values. T he 3-year average Cla ss I pnces ra nged from 
$.50 to $2.02 per cwt. higher than the norm. "At market" 
average 3-year blend prices ranged fro m $.32 to $1.27 per 
cwt. higher than necessary to call forth adequa t~ suppl.les. 
Smallest difference be twee n act ual and normative pnces 

* Dona ld G. Stitts is a former research assistant and Jerome W. 
Hammond is associate pro fessor . University of Min nesota. 
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occurred in the Mid west. Gr eatest differences occur red in 
the Sou th. 

Because of the actua l price struc ture, market supplies 
of milk and utilization of that milk differed substantially 
from normative qu antities . The Chicago market , for ex
ample, was bringing more than twice the milk to the mar
ket than und er the normative price structure. F luid use 
within the markets would have been as much as 7 percent 
higher in several ma rket s with the normative Class 1 prices. 

Uneconomic movement s of milk occur because of the 
actual pr ice structures. In Chicag.o in 1965 , .mil.k moved 
into the market from up to 40 0 miles. Even With Increased 
utilization from a lower Class I price, a supply area with a 
maximum radius of 160 miles would have met the mar ket 
needs. In the New York- ew Jersey market the supply 
area rad ius was 170 miles greater than necessary. The 
Minneapolis-St. Paul marke t showed up best in this re
spect, the actual market radius exceeded t~ e norm ~t.ive 
radius by only 30 miles. Based upon the dominant POSition 
of these selected market ord ers in rela tion to other orders 
it may be reason able to conclude that the administered 
pr ices in all the Federal Order Systems do not meet the 
pricing efficiency criteria. 

There are several qualifications of the use and results 
of our normative model. (1) Elasticities of demand and 
supply were assumed constant. They may var y fro m one 
market to another. (2) Order specified location differen
tials were taken as the transportation costs. T hey may not 
be equivalent. ( 3) Negotiated premium. over forr,nula .de
termined pric es exist. They should be In.c1uded In pnces 
used in an analysis. (4 ) Necessary ope rating reserves may 
vary from one mark et to another. (5) Precis.e dat a o~ 
prices and quantities for the model are not aV~ l lab l e until 
after the fact. How ever , reasonably accura te estimates may 
be ava ilable. (6) Definition s of fluid use vary from one 
o rder to another. All of these may be valid points , but none 
invalid ate the model. In oth er words, if bette r data are 
available on these con siderations, it only means the results 
of the ana lysis are more accurate. . 

Also, the result s of the analysis indicate optimum fluid
manufacturing price differentials, not ac~ual av~rage level 
of milk pri ces. Th e gain from s~ch . dl~erentlal s would 
com e about because of improved distribution of r~tu rn s .to 
milk producer s and increased effi ciency of marketin g milk 
and milk products. 



POLICY IMPLICATIONS� 
The procedure developed in this study could be used 

to develop a more coordinated national dairy price pro
gram. 

There are two separate dairy programs in the United 
States that have operated through the pricing system. One 
is the federal order program which sets minimum prices to 
assure an orderly and adequate supply of fluid milk to se
lected specified areas. The other is the purchase program 
which has maintained minimum prices for manufactured 
dairy products in order to maintain farm income. 

In many respects, each is operated independently of 
the other. The model developed in this study has specified 
the criteria for establishing pricing efficiency in the federal 
order system while attaining the stated goals of the system. 

It ties the federal order program to the support pro
gram through the use of the Minnesota-Wisconsin price 
series as the base price. 

It demonstrates the depressing effect upon the manu
facturing market of a federal order pricing policy, which 
yields an inflated blend price. 

It illustrates how the prices under orders and the support 
prices for manufactured dairy products are tied together. 

It illustrates how excessive hauling can occur when 
price incentives are ignored. 

This study reveals that a strong case can be made for 
a more integrated approach to administered pricing of 
milk. 

INTRODUCTION 
More than half (about 52 percent) of all milk pro

duce d in the United States is priced und er fede ral market
ing orders. These orders are authorized under the Agricul
tural Marketing Agreement Act of 1937. They are multiple 
price plans which establish one price for milk in fluid uses 
and another lower price for milk used in manufactured 
dairy products. The regulation is justified and designed to 
bring about stability in milk prices and marketing. But, the 
regulation at the same time provides mechanisms to exploit 
the demand relationships for milk , to influence the distri
bution of returns among producers, and to create market
ing inefficiencies with resultant responses in marketing 
costs. That this has happened is supported by a conclusion 
of the Secretary of Agriculture's Federal Order Study Com
mittee in 1962, "We believe that local income enhance
ment in combination with dairy price support levels estab
lished has been allowed to overreach permissible bounds if 
there is to be long-run stability and orderliness in the na
tional fluid milk market." 1 

The purpose of this study is to develop a method of 
determining prices or price relationships which are con
sistent with the stability objectives of the federal order 
program. 

THE PROBLEM 

When an industry operates at maximum efficiency, a 
unique set of prices, input levels, and output levels exists . 
The unique set of inputs and outputs cannot exist without 

1 Federal Order Study Committee "Report to Secretary of Agricul
ture," Washington, D. C. April 1962, p. 111-24. 
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Figure 1. Specialized production zones surround the market 
center in Von Thunen's model. 

the unique price structure. Hassler has shown that these 
price relationships indicate how efficiently a system is op
erating without measuring actual physical quantities." He 
describes how form, geographic, and time characteristics of 
prices are indicative of maximum pricing efficiency. In a 
purely competitive system , these conditions are : 

1. Prices in all uses for a factor of production will be 
equal for a given time and location. 

2. Prices at any given point in space for a given factor 
will differ from price of the factor at another point in space 
by, at most, the cost of transportation between locations. 

3. Price differences for a factor of production will not 
exceed the cost of storage for that one product which can 
be produced from it which has the lowest cost per equiva
lent unit of the factor." 

The characteristics of an efficient system with dispersed 
production of raw product is illustrated by the Von Thunen 
supply area model.' In the model (figure 1) the consump
tion point or market is surrounded by milk producers who 
supply the market. Differences in transportation costs for 
milk according to product use determine a distinctive lo
cation of processing facilities and milk use. Supply areas 
for fluid milk, cream, and manufactured dairy products are 
represented by circular bands around the market. The band 
nearest the market would supply the high-transportation
rate item, which in this case is fluid milk . The next band 
would produce the next highest transportation rate per 
hundredweight milk equivalent item. This continues 
across the supply area in a series of bands. Price differ
ences for the resource at one point in the supply zone will 
differ from the price at another point in the supply zone by 
the difference in transporting the product to the consuming 
market. 

The seasonality of milk production causes the bands 
representing each product to shift inward during the flush 
period of production and outward during the low produc
tion periods. Bressler refers to the area of shifting bound
aries as the transition zone" (figure 2). Also, since daily, 

• Hassler, James B., "Pricing Efficiency in the Manufactured Dairy 
Products Industry ," Hilgardia, Vol. 22, No.8, University of Cali
fornia, Berkeley, California, August 1953, pp. 239-240. 
8 Ibid . pp. 251-253. 
• Ely, Richard T., and George S. Wehrwein, Land Economics, Mac�
millan Co., 1940, p. 66.� 
5 Bressler, R. G., "Pricing Raw Product in Complex Milk Markets ,"� 
Agricultural Economic Research, Vol. X, No.4, AMS, ARS� 
USDA, Washington, D.C., p. 120. '� 
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Figure 2. Specialized production zones and transition zones 
surround the market in Bressler 's modification of Von Thun
en's model. 

weekly, and montlhy variations in demand and supply for 
fluid milk occur, the unique price structure exists at only 
a given point in time. Since adjustment is not instantaneous 
in actual market situations handlers, to be assured of meet
ing fluid milk requirements at all times, must bring more 
fluid eligible milk into the fluid market than will be ac
tually used for fluid purposes throughout the year. This 
milk marketing supply cushion is called the "necessary op
erating reserve." When processed this reserve can bring a 
return no greater than milk utilized for manufactured prod
ucts in the outer zones. 

The model is additionally complicated by more than 
one consumption and production area. Hassler pointed out 
that producers consider their net price, "at market" price 
less transportation differential, in deciding on a market. At 
the boundary between markets net prices would be equal. 
Therefore, a plotting of net prices across the country for 
fluid eligible milk will be characterized by peaks and 
valleys rather than a smooth line from some point in the 
Midwest to the two coasts. 

Because of their high density, lower perishability, and 
favorable transportation rates manufactured milk products 
such as butter, dry milk, and cheese do not have the local 
market nature of fluid products. Thus, the market bound
aries for manufacturing milk are essentially the U.S. 
boundaries. In a freely competitive system, this is the mar
ket where prices for manufactured dairy products are de
termined whether produced on the outer edges of a fluid 
milk market or in the primary manufacturing milk areas. 
The prices for manufacturing milk products throu ghout the 
U.S. should exhibit the price pattern described by Babbv-i
a smooth trend line upward from some point in the Mid
west to the two coasts. The price rise should not exceed the 
cost of transportation of the finished product from this mid
western point to any other location . If the price were great
er, products would move into the area and lower the price 
to its competitive level. 

The price of the raw milk used for manufactured prod
ucts should also exhibit this same pattern-a smooth trend 
line upward from this manufacturing milk center in the 
Midwest. Thi s rise along the trend, however, should not 
equal the cost of transporting the raw milk, but should 
equal the cost of transporting the finished products of the 
milk. 

' Babb E. M., Intermarket milk price relationships, Research Bul
letin No. 760, Purdue University, Agricultural Experiment Station, 
Lafayette, Indiana, Janu ary 1963. 

Because space or location of production is a market 
dimension and because of the need for a "necessary op
erating reserve" we obtain a price structure .for milk which 
appears to be a form of price discrimination. In fact, it 
represents a spatial allocation of production. Maintenance 
of a price differential according to use is necessary to as
sure economic efficiency in this spatial dimension. 

It becomes rather quickly apparent that this kind of 
market requires continuous adjustment. Furthermore, the 
adjustments are not likely to be instantaneous. Couple this 
with the fact that markets are likely to be imperfect in other 
respects and it becomes obvious that prices can become 
very unstable. Unstable and rapidly fluctuating prices often 
lead to requests by market participants for administered 
prices by a governmentally sanctioned agency. Marketing 
orders and agreements under state and federal laws are the 
mechanisms for achieving this regulation of milk prices . 

Federal orders establish minimum class prices that 
must be paid for milk. Milk use for fluid purposes is classi
fied as Class I and it receives the highest price. All other 
milk is classified as Class II and it receives a lower price." 
Formulas, specified in the order provisions, are used to de
termine class prices for each month. The formulas allow 
prices to change quickly , keeping them in line with chang
ing market conditions. Federal order markets use economic 
indicator formulas or manufacturing type formulas for 
pricing fluid use milk. The "economic indicator" formulas 
tie fluid milk prices to movements in consumer income 
indices , wholesale prices , and input prices. The Boston 
market was the first to use this method (April 1, 1948), 
and thus the economic type formula is often called the 
Boston Formula. Six markets now use this method; all are 
located in the East. 

The manufacturing formula is used by 70 Federal Or
der Markets. These orders usually establish the manufac
turing price based on the reported price paid for manu
facturing milk in Minnesota and Wisconsin (Minnesota
Wisconsin price series). A differential is added to this base 
price to obtain the Class I price. This differential is de
signed to yield increased returns which are justified on 
grounds of compensating producers for their added ex
penses of producing fluid eligible milk. 

In some orders a supply-demand adjuster has been in
corporated." This indicator operates automatically to re
duce the Class I price when supplies are excessive and to 
raise the Class I price when supplies are inadequate in 
relation to the market's established requirements. 

Manufacturing use milk prices in federal orders arc 
calculated by one of two procedures: (1) they are set at 
the same level as prices paid for manufacturing use milk 
in non-regulated markets or (2 ) they are based on formu
las which tie the price to yields and prices of products 
which can be produced from milk, butter and powder or 
cheese . 

In a federal order multiple-price system, a pooling sys
tem is used to pay an equal price per hundredweight of 
milk to each producer regardless of the use made of his 
milk . Producers receive a blend price which is the weighted 

7 Some markets have additional classes for milk used in manufac
tured dairy products.� 
8 At one time most orde rs had supply demand adjustors. In recent� 
years this provision has been removed from most orders.� 



average price of all milk received by handlers within the 
order. Since milk is a homogeneous product, it would be 
most difficult, if not impossible, to determine which pro
ducer's milk was Class I and which was Class II. Further
more there is no obj~ctive reason for not distributing re
turns from the classified system on some equal basis. 
Therefore, all farmers who supply milk to regulated han
dlers receive the same price except for butterfat and trans
portation differentials. It should be noted that some mar
kets have a~ in.dividual handler pool which operates under 
the same principle except that a blend price is determined 
for each handler. 

This blend price is the market guide for milk supplies. 
~ow well does the blend price perform its function of call
!ng forth necessary market . supplies? Necessary supplies 
Include enough milk for fluid purposes at whatever price 
may be set ~Iu~ an. adequate reserve for daily, weekly, and 
seasonal vananon In supply and demand. 

Use of a classified pricing system of the federal order 
~oe s n~t .~ecess~rily result in optimum location of process
mg facilities. Since any producer will receive the same 
blend price whether the milk is used in fluid or manufac
tured products he would not readily shift among proce 
sors. High-value, high-transportation-cost products may 
not be pro.duced nearer the consuming market than low 
tr~nsp~rt~tlon cost products. Thus, milk use patterns for 
milk within a marketing area tend to be random. Bressler 
conclud~d . that ~uch a system completely eliminates the 
economic Incen.tlves that would be expected to yield opti
mum geographic use patterns according to distance from 
the market center.9 

The federal order system provides a mechanism for 
mor e orderly marketing than would occur in its absence. 
In a sense this may be considered as making the markets 
more perfect. However, this same mechanism classified 
prici~~ ,. provides t?e means to exploit the differi~g demand 
elasticities that exist for the different products that can be 
produced from milk. Thus, prices established by federal 
order regulation pos~ several questions. Are they higher 
than necessary to achieve the orderly marketing criterion of 
the program? If so, what does this do to the allocation of 
mil~ supplies within a given fluid market? Also, what are 
the interrnarket consequences of these pricing procedures 
particularly the distribution of returns between regulated 
and non-regulated markets. The remainder of this study is 
an anal ysis of these issues for selected federal order 
markets. 

O BJECTIVES 

The purpose of this research was to study pricing under 
t~e feder~1 <?rder program with respect to specified effi
ciency cntena. Such an evaluation should assist policy
maker~ i~ establishing their pricing policies. Specifically , 
the objectives were: 

1 To develop price efficiency criteria that are ap
plicable to the federal order program. 

2 To compare milk pricing under the federal order 
program with the specified efficiency criteria. 

3 To compare the use and allocative results of these 
pr ices to actual market situations. 

• Bressler, R. C., Op. Cit. 

HYPOTHESIS 

~is study was g~ided by the general hypothesis: Dif
ferent~als be~w~en fiuid and manufacturing milk prices that 
prevGll~d within the Federal Milk Market Order System 
were higher than necessary to obtain an adequate and or
derly supply of milk in fluid markets. This investigation 
assumes that the only goal of the program is the attain
ment of an. ad.equate. and ?rderly milk supply. However, 
an~ther objective WhICh this study does not investigate is 
maintenance of certain minimum income levels. 

THEORETICAL MODEL 
A modified price discrimination model is used as the 

ba~is f?r establishing a normative pricing structure for 
fl~Id. mII.k markets. In the classical third degree price dis
cnrrnnatron m?del, product demand can be separated into 
two or more ~ndepe~de~t d.emands. The elasticity of de
m~nd at ~ny given pnce IS different in each of the markets. 
WIth a gIven supply curve or marginal cost curve and the 
demand curves, a unique profit maximizing solution exists 
and it can be determined. 

In the application of the price discrimination model to 
milk. p~icing, it is only by chance that a seller's profits are 
maximized, One reason for this is that information is in
adequate t? de~ermine this position. Furthermore, the mod
el ~a~ an infinite number of stable solutions given the re
stncnon of the system. 

Figure. ~ illustrates. the .determination of market prices 
and quantities for a fluid milk market. Price is indicated on 
the .vertical axis and quantity on the horizontal axis. The 
~orIzontalline at Pm represents the Class II (manufactur
mg use) demand for milk . It is horizontal because the 
products are sold in a national market and variation in the 
qua.ntities sold in this market has no effect on the price. 
SS IS the supp!y curve for milk. It represents two types of 
response to prIce change. 

First it represents producers shifting on or off the mar
ket at the boundary of the supply area because of the price 
chang~. These are "at market" ~rices and it is implicit that 
net pnce to producers at any POInt in the supply area is the 
"at market" price minus location adjustments. At the edge 
of the supply area, producers are indifferent between sell-

Price 
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F i~ure .3. Hypothetical supply-demand relationships for a 
fluid mil k market with classified pricing. 
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ing for fluid use or manufacturing use. This also implies 
that the supply curve in the diagram would intersect the 
vertical axis at or above a price of Pm. At any price below 
this, all milk in the surrounding area would go to non
regula ted manufacturing plants or to another fluid milk 
market. 

Second ly, the supply curv e represents quantity response 
to the price change of those producers who would be in the 
fluid market supply area at any given price. The curve 
DrDr represents the Class I (fluid) demand for milk in the 
market. 

Now, what quantities and prices will this model yield? 
First, Class I and Class II prices are administratively de
termined by the order provisions. Associated with any 
combination of Class I and Class II price is a unique blend 
price, PB), and equilibrium quantities. Each combination 
of Class I and Class II price yields a different unique solu
tion. For example, a Class I price of Pn, in figure 3 results 
in On units of fluid milk used in fluid uses . The curve seg
ment abB 1 represents all blend prices that each quantity 
of milk will yield with a Class I price of Pn and a Class II 
price of Pm. The interaction of this curve with the supply 
curve indicates the equilibrium quantity of milk Ou. It will 
yield a blend price, PBl. Quantity, On, will be used in fluid 
uses and quantity, Ou-On will be used in manufactured 
dairy products. 

Suppose now that a Class I price of Pr2 is established. 
Associated with this fluid price is another series of blend 
prices, cdB2, which will result from each quantity of milk. 
In this case, the equilibrium quantity supplied and utilized 
in the market is Ot2. Quantity Or2 will be used for fluid 
purposes and quantity, Ot2-0C2, will be utilized in manu
factured dairy products. The equilibrium blend price is 
PU2• For any other P, another unique solution exists. 

The objective of this stud y is to select that set of prices 
that will provide just an adequate supply of milk for fluid 
needs of the mar ket. Necessary fluid supply includes an op
erating reserve that is used in manufactured dairy prod
ucts. For our purposes we have determined the necessary 
operating reserve to be 25 percent of fluid use (.2 5 Of) . The 
procedure developed in the followin g chapters is one way 
to determine a price structure that will yield these quanti
ties given this goal of meetin g fluid need s plu s a stated 
operating reser ve. 

CHARACTERISTICS OF THE� 
SELECTED MARKETS� 

Pri cing efficiency in this study is anal yzed in federal 
order mar kets from three major regions of the U.S.-the 
East, the South, and the Midw est.l'' Within each of the 
three regions, two markets were selected : in the East, New 
York-New Jersey and Mass achusetts-Rhode Island ; in the 
Midwest, Chicago and Minneapolis-St. Paul; and the 
South, New Orleans and North Texas. 

THE MIDWEST 

Selected midwestern federal order markets, Chicago 
and Minneapolis-St. Paul, and their milk supply areas are 

10 The West was not considered, because it is essentially an inde
pende nt milk area which is domin ated by California whose markets 
are subject to their own state order and not a federal order. 

located within or adjacent to the major milk producing 
area of the United States. Their prices and pricing policies 
are closely associ ated with supply-demand conditions for 
manufacturing grade milk. Both markets use the unad
justed Minnesota-Wisconsin price series as the basis for the 
Class I and Class II prices. 

The Chicago Milk Market Order is the second largest 
federal order market in the United States with respect to 
both total pounds of milk han dled and total milk used in 
Class 1. A new order is now in effect. The original market 
handled over 50 percent of all the regulated milk and over 
23 percent of the total milk in Illinois, Indiana, and Wis
consin and has drawn milk from an area extending 400 
miles into Wisconsin. 

Due to the large excess fluid milk in the Chicago order, 
these smaller nearby orders were generally not concerned 
about their own temporary short supplies. Chicago served 
as a reserve supply during these brief shortages. This re
lieved the pressure on them to maintain their own surpluses 
of milk. Therefore, by exerting relatively restrictive en
trance and eligibility requirements they have been able to 
maintain significantly higher Class I utilizations'! and fav
orable blend prices'? relative to Chicago with no fear of 
being short of milk. Chicago with its large excess fluid sup
ply and low Class I utilization has had less favorable blend 
prices. This is one reason that producer organizations sup
plying the Chicago market have banded together to de
mand and secure a price in excess of the announced mar
ket price. The excess price is referred to as the super pool 
price. Essentially, it is a premium paid to the producer or
ganizations by the processor. This super pool arrange
ment does not enter into this economic analysis of the mar
ket nor its relative position with the other markets. 

The Minneapolis-St. Paul metropolitan area is the larg
est metropolitan area," both in the area and in popul ation, 
located entirely within the major U.S. manufacturing milk 
producing region (including Minnesota and Wisconsin ). 
The other midwestern federal orders have been separated 
from it both by distance in miles and by large supplies of 
manufacturing grade milk. Therefore, they have had very 
little dire ct influence upon the Twin Cities order and they 
only indirectly influence it through their effect on the 
manufacturing milk market. Like wise, the Twin Cities or
der has exerted very little direct effect upon those other 
mark ets because it handles such a small proportion of the 
milk produced within the two stat es. 

Th e selected eastern federal milk markets- New York
New Jersey and Massachusetts-Rhode Island, are located 
within the major population center of the United States . 
This area traditionally has not had the large and adjacent 
milk production areas to supply both its fluid and manu
factured product uses. It usually has maintained adequate 
supplies of fluid use milk, but has drawn on the midwest 
for many of its manufactured products. 

The New York Milk Market Order has been the lar gest 
federal order in respect to both total pounds handled and 

1\ These mar kets with the exception of northeastern Wisconsin have 
experienced a 70 to 80 percent Class I utilization and even that 
market has averaged 20 percent higher than Chicago. 
12 Again northeastern Wisconsin is an exception. It has been con
sistently below Chicago. 
lS Statistical Abstract of the United States 1965, Bureau of Census, 
Table 10, page 14. 



total milk used in Class 1.1 1 The order has handled an aver
age of 84.13 percent of all the regulated milk and 58 .71 
percent of all the milk .produced in New York, Ne~ Jersey, 
and Pennsylvania dunng 1956-1965. It draws milk from 
an are a extending over 400 miles into Pennsylvania and 
New York state. This large volume of milk handled by the 
New York ord er places it in a dominant position with re
spect to other nearby orders. 

The Ma ssachusetts-Rhode Island Milk Market Order 
ha s been the largest federal order in respect to both pounds 
handled and total milk used in Clas s I within the New 
England states and the second largest on the East Coast. 
The order has regulated an average of 73 percent of all the 
regulated milk and 58 .8 percent of all t~e milk produced 
in the New England states. I t draws milk from an area 
extending over 400 miles into Maine.. . 

The original Boston order was consolidated with all the 
other New En gland orders except Connecticut in the early 
1960's and formed the Massachusetts-Rhode Island order. 
T he reason for such a merger was that other orders were 
completely dominated by the Boston order. Also, with ~he 
expansion of the Boston supply area and the mar keting 
domain of the major Boston milk processors the smaller 
orders were tied to the Boston order though regulated un
der separate orders. 

Th e selected Southern federal milk markets, New Or
leans and North Texas, are locat ed within an are a which 
has been traditi onally short of manufacturing milk. They 
also are frequ ently short of milk for fluid uses . Th eir pric e 
policies have reflected this. They have had. some of. the 
highest producer price s under federal orders m the nation. 

The New Orleans Milk Market Order has been the 
third largest federal order in the South with respect to both 
pounds handled and total milk used in Class U 5 The North 
Texas mar ket and the southeast Florida ma rkets are larger. 
The New Orleans market order handles an average of 
22 .29 percent of all the milk produced within Louisia!Ia 
and Mississippi and 43 percent of all the federal order milk 
within the two state s.'? 

The North Texas Federal Market Order has been the 
largest feder al order within the South with respect to both 
pounds handled and total milk used in Class 1. It is also the 
seventh la rgest with respect to milk used in Class I and 
eighth in total milk handled. The order has handled an 
average 55 .7 percent of all the regulated milk an d 34. 7 
percent of all the milk. produced in Texas. About ?~ per
cent of the milk used in the North Texas order ongmates 
with in the state. The other 5 percent com es from Ok la
homa and Missouri. 

P RICE S 

Pri ces ( blend, Class I, and Class II) within all of these 
markets were relatively stable for the period 1956 through 
1965, see figures 4 and 5 and table 1. There were no signi
ficant increasing or decreasing trends in any of the markets. 
Between market price variations are quite large. Cla ss I 
prices of the two midwestern markets are significantly lower 

U "Federal Order Statistics," Op. Cit. 
,. "Federal Order Statistics," Op. Cit. 
10 Ibid. 
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Figure 4. Class I prices for selected federal milk market 
orders. 

than those of the other four markets. Since these markets 
are located within the major milk producing area, the read
ily available supply has a depressing effect upon the price . 
Ch icago's prices have been consistently lower than those of 
the Twin Cities. However, the Chicago market has a super 
pOOP7 price which offsets some of the difference indicated 
in the chart. 

C LASS I 

The average reported price for the 10-year period for 
the six markets are Bost on, $5.5 1; New York, $5 .39 ; Chi
cago, $3.84 ; Twin Cities, $3.94; New Orleans, $5.63; and 
North Texas, $5 .25. These prices ar e somewhat deceiving. 
The Boston and New Yor k prices are reported at the 200
2 10 mile zone. These must be adjusted by adding 47 cents 
an d 24 cents respectively to each price. Th erefore, the ad
justed average Boston price is $5.98 and the adjusted aver
age New York pri ce is $5.63 . 

The prices in the oth er four markets ran ge from $1.40 
to $1. 80 per cwt., more than the midwestern markets. In 
viewing the adjusted Class I prices of these markets with 

" This is a system of payments in addition to the announced order 
price. It will.be.discussed later. 
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5.60� markets. It might also be expected that their Class II prices 
would be slightly lower. But, this was not the case (see 
table 1). In fact the New York-New Jersey Class II price5.40 was consistently below the midwestern Class II prices. 
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Figure 5. ·Blend prices for selected federal milk market 
orders. 

respect to the distance from the Twin Cities-North Texas, 
980 miles; New York, 1,289 miles; New Orleans, 1,280 
miles; and Boston, 1,453 mileslB-the price pattern would 
conform to the theory of spatial efficiency if local supplies 
could never cover total fluid use in these markets. Since 
this is not the case, some other criterion of alignment is 
needed. 

The announced blend prices for the years 195 6-65 have 
been plotted in figure 5. Th ese prices, like the correspond
ing Class I prices, were relatively constant within any given 
market over the lO-year period. Also, the midwestern mar
kets' blend prices were consistently below those of the other 

re "Guide Milea ge Chart," Travel Dep art ment, Minn esota A.A.A. 

APPLICATION OF THE MODEL 
With the general normative model, explained earlier, 

prices within and between markets are efficient with respect 
to place and form . The criterion for efficiency is that the 
price differential for Class I-manufacturing use yields a 
blend price just sufficient to attract the fluid milk require
ments of the market plus a necessary operating reserve. 
" Normative" solutions for the selected markets for the years 
1963, 1964, and 1965 were estimated by means of an itera
tive procedure. Since the procedure was the same for each 
market its application will be described only for the New 
York-New Jersey federal order market. 

The first step of the procedure required the assumption 
of infinitely inelastic supply and demand for the markets. 
This was necessary for a starting point to approximate the 
normative solution. The need for this becomes apparent as 
we proceed. 

The normative Class II (manufacturing use) price for 
each market was estimated by taking the Minnesota-Wis
consin manufacturing milk price series (per cwt.) and add
ing the cost of transporting a hundredweight whole milk 
equivalent of manufactured products (4.3209 pounds of 
butt er and 7.9793 pounds of skim milk powder) from 
Minneapolis to the specific market centers. The ration ale 
for this adjustment is the national character of the manu
factured dairy product industry. Though other areas pro
duce manufactured dairy products, almost all are deficit 
areas with respect to their own needs except the midwest. 
T hus, Minneapolis, Minnesota, was selected as the basing 
point for the equilibrium manufacturing use milk price. 
The amount of adjustment for each market is listed in col
umn I of table 2.19 The Minne apolis-New Orleans adju st
ment is 12¢ pcr cwt. 

Because Chicago is located on the edge of a very in
tcnse producing area for nonfat dry milk and butter, its 
equilibrium price for manufacturing raw milk was assumed 
to be the same as that for Minneapolis. 

The adjusted manufacturing raw milk price for each of 
the markets for 1963, 1964, and 1965 are also listed in 

10 The Chicago mar ket' s basic price was not adjusted by the cost of 
transportation because over 80 percent of the milk for the market 
has been purchased from Wisconsin. 

Table 1. Manufacturing milk prices for selected Federal Milk Market Orders adjusted to 3.5 percent butterfat 

Yearly average price 

Massachusetts-Rhode Island . . 
New York-New Jersey . .... . 
Chicago . , , . . . . . . . . . . .. . 
Minneapolis -St. Paul . . .. . . . 
New Orleans . .. . . . . . . . . . . 
North Texas . .. . .. . .. . . . . 

$2.99 
2.86 
3.0 2 
3.06 
2.85 
3.03 

Sourc e: "Fe deral Milk Market Stat ist ics." Annual 

$3 .05 $2.98 $3.01 
2.95 2.85 2.80 
3.03 2.88 2.88 
3.09 2.93 2.94 
2.98 2.96 3.09 
3.03 2.93 2.96 

dollars per cwt, 
$3.10 $3.20 

2.86 3.03 
2.86 3.13 
2.96 3.2 2 
3.14 3.20 
2.92 3.12 

$3.03 $3.08 $3.16 $3.24 
2.98 3.08 3. 16 3.24 
3.11 3.11 3.18 3.27 
3.11 3.11 3.18 3.27 
3.0 6 3.06 3.08 3.09 
2.99 2.98 3.03 3.08 

Summaries, Dai ry Div ision, Con sumer Serv ice . U. S. Depa rt ment of Agr icul t ure, Washi ngton , D. C. 



Table 2. The selected Federal Milk Market Orders-New 
York-New Jersey, Massachusetts-Rhode Island, New Orleans, 
and North Texas-manufacturing price adjustments to reflect 
the cost of t ransporting a hundredweight equivalent of butte r 
and skim milk powder 

Transportation 
rate year 

Market from Mpls. 1963 1964 196 5 
dollars/ cwt. 

New York-
New Jersey . . .. . . $0.120 $3.230 $3.300 $3 .390 

Massachusetts-
Rhode Island . ... 0.122 3.232 3.302 3.392 

New Orleans .. . . . . . 0.120 3.230 3.300 3.390 
North Texas . . . .. . . 0.104 3.214 3.284 3.374 
Chicago . .. . . . . . .. 
Minneapolis . . . ... . 

3.110 
3.110 

3.180 
3.180 

3.270 
3.270 

So urce: "Rate Book Bullet in ," I.C.C. Rat es . E. W. 20 .10 G. 

table 2. It will be noted later in the analysis that no loca
tion adjustments are made to this price within each of the 
markets. This is consistent with actual pricing of Class II 
milk in federal order markets. 

Fluid demand for each of the markets for the first stage 
solution was taken on the actual annual Class I utilizatio n 
for the years 1963, 1964, and 1965 .eo Because of the as
sumption of completely inelastic demand, this quantity rep
resents the demand sched ule at all prices. 

In addition to the actual fluid needs, a necessary op
erating reserve is required. This is assumed to be a con
stant percentage. Twenty-five percent of fluid use was add 
ed to fluid use to dete rmine necessary supply for each year. 
With our assumption of perfectly inelastic demand the 
quantities in column 2 of table 3 are the necessary milk 
supplies for the markets. It shows for example that 
70,664,800 cwt , of milk were needed in the New York- ' ew 
Jersey market in 1965. 

To determine that area which can supply just the mar 
ket needs, it was necessary to obtain information on the 

,'(J Federal Mil k Order Market Statis tics, Op. Cit. 

supply for each zone of the supply area. These zones are a 
series of concentric circles around each marketing area 
center and they are the basis for applying the location dif
ferentials specified in the federal order. Distances between 
the circumferences of these circles are established by the 
order. For New York-New Jersey the distance is 10 miles. 

Federal order milk supplies in each of these zones were 
estimated from county supply data as reported by the Mar
ket Administrators for the respective orders. Supplies for 
each county were assigned to zones according to the pro
portion of county area in each given zone . It was necessary 
to assume constant density of milk production throughout 
the county for this method. 

Not all the markets collect county supply data on an 
annual basis; but they did assemble the data for December 
of the given years. It is reasonable to expect that the per
centage of total market supp ly rema ins constant thro ugh
out the year. The December and annual data in table 4 
support this argument for the New York-New Jersey mar
kets . Therefore, the ra tio of total annual federal order sup
ply to the total December federal order supply can be used 
to calculate the annual supplies from each zone. The ratios 
for Chicago, for 1963, 1964, and 1965 were 11.727, 
11.867, 13.195 respectively. T hese rat ios times the De
cember supplies in each zone yielded the act ual annual 
production per zone listed in Appendix tables 1 to 5. The 
prod uction by zone for the New York-New Jersey marke t 
are listed in table 5. 

For each zone we can calculate the "at market" equili
brating blend price, a price just sufficient to shift the milk 
from manufacturing to fluid uses. This is the adjusted 
manufacturing milk price as described earlier plus the lo
cation differential for that zone . These prices are listed for 
each zone in table 5 for New Yor k-New Jersey. These 
pric es rise with distance from the market. If supply figures 
for each zone fro m table 5 are accumulated for each of the 
number of zones as in row 4 of figure 6, the various com
binat ions of these quantities and the requ ired blend price 
for each zone yields a kind of supply schedule. Thu s, re
gardless of our assumption of a perfec tly inelastic supply 

Table 3. Quant ity of fluid milk demanded plus necessary operating reserve for ' selected 
Federal Order Milk Markets 1963, 1964, and 1965 

Market 

Chicago 

Minneapolis-St. Paul 

New York-New Jersey 

Massachusett s-Rhode Island 

New Orleans 

North Texas 

Fluid use 
Fluid plus 25 percent 

Year use' reserve 

pounds 
1963 2,341, 197,000 2,926,496,250 
1964 2,369 ,6 11,000 2,962 ,013 ,750 
1965 2,437.34 7,000 3,046 ,683 ,750 
1963 690,001,000 862,501,250 
1964 696,186 ,000 870,232 ,500 
1965 717 ,803, 000 89 7,253 ,750 
1963 5,653,184,000 7,066,480,000 
1964 5,712 ,081,000 7,140,10 1,250 
1965 5,72 6,050,000 7,15 7,562,500 
1963 1,958 ,307,000 2,447,883,500 
1964 1,950 ,306 ,000 2,437,882,500 
1965 1,994,883 ,000 2,493,603,750 
1963 294,298,000 367 ,872 ,500 
1964 304,835,000 381,043 ,750 
1965 320,060,000 400,075,000 
1964 751,74 1,000 939, 68 1,250 
1965 758,639,000 948,298 ,750 

' Source : USDA, " f ede ra l Milk Orde r Statist ics : . 1963, 1964.. a nd :1965." Annu a l Su mm a ries , Dai ry Divis ion, C & 
MS. 1964, .1965 , an d 1966. _ _ - ' . 
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Table 4. Cumulative producer receipts by zones as a per- Table 5 (continued). Actual quantity of fluid eligible milk 
centage of the total receipts of New York-New Jersey Market· supplied from each zone of the supply area for the New York
ing Area for Decemberand the year 1964 New Jersey market and blend price just sufficient to bring 

that zone's milk into the fluid market, 1963, 1964, and 1965 Production zones as a percentage 
of the tota l receipts 

Zones December Year 

percent 
1- 2 .2 .2 
1- 3 .8 .8 
1- 4 1.3 1.4 
1- 5 2.9 2.9 
1- 6 7.9 7.7 
1- 7 10.3 9.8 
1- 8 11.3 11.0 
1· 9 11.8 11.4 
1-10 12.7 12.3 
1-11 15.0 14.5 
1-12 16.0 15.6 
1·13 18.7 18.1 
1-14 22.6 21.9 
1·15 26.5 26.1 
1·16 30.2 29.7 
1·17 33.5 32 .9 
1-18 38.0 37.3 
1·19 43.9 43 .1 
1·20 51.2 49.8 
1-21 59.4 57.7 
1·22 65.3 63.4 
1·23 71.0 68.9 
1-24 73.2 71.1 
1-25 76.7 74.6 
1·26 78.5 76.4 
1-27 81.3 79.2 
1-28 84.1 82.3 
1-29 85.8 84 .1 
1·30 87.3 85.7 
1·31 89.0 87.5 
1·32 91.5 90.2 
1-33 92.8 91.8 
1-34 95.9 95.5 
1-35 97.3 97.1 
1-36 98.3 98,3 
1-37 99 .8 99 .8 
1-38 99.8 99.8 
1-39 100.0 100.0 

Source: New York-New Jersey Mi lk Marketing Area, New York City , New 
York, " The Mark et Administrator 's Bulleti n," 

Table 5. Actual quantity of fluid eligible milk supplied from 
each zone of the supply area for the New York-New Jersey 
market and blend price just suffic ient to bring that zone's 
milk into the fluid market, 1963, 1964, and 1965 

Equilibrating 
Zone blend price 

1963 
1- 6 $3.302 

7 3.314 
8 3.326 
9 3.338 

10 3.350 
11 3.262 
12 3.374 
13 3.386 
14 3.398 
15 3.410 
16 3.42 2 
17 3.434 

10 

Actual 
supply 

cwt. 

10,794 ,325 
2,48 2,256 

427,069 
461 ,544 
748,781 
343 ,244 
227,309 

3,015,644 
4,711,531 
5.953 ,784 
4,508,568 

956,155 

Zone 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28·29 

1· 6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28·29 

1· 6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28· 29 

Equilibrating Actual 
blend price supply 

cwt. 
3.446 5,584,051 
3.458 423,127 
3.470 8,216 ,154 
3.482 9,431,347 
3.494 6,779,268 
3.506 6,023 ,008 
3.518 2,589,637 
3.530 3,746,484 
3.54 2 1,763 ,063 
3.554 2,787,349 

21,219,452 

1964 
$3 .372 8,893 ,201 

3.384 2,514,644 
3.396 1,366,779 
3.408 520,614 
3.420 981 ,210 
3.432 2,594 ,509 
3.444 1,242 ,006 
3.456 2,930,167 
3.468 4,471,084 
3.480 4,911,069 
3.492 4,172,632 
3.502 3,748,931 
3.516 5,128,298 
3.528 6,699,131 
2,540 7,805 ,767 
3.552 9,19 8,365 
3.564 6,605,439 
3.576 6,491,377 
3.588 2,564,986 
3.600 4,048,719 
3.61 2 2,080,987 
3.624 3,323,148 

24,058 ,647 

1965 
3.4 62 10,195 ,488 
3.474 2,622,994 
3.488 1,111,408 
3.498 413 ,504 
3.410 664,272 
3.5 22 2,174,292 
3.534 1,237,962 
3.546 3,181 ,892 
3.558 4 ,766 ,611 
3.570 5,905 ,015 
3.58 2 4,4 65,339 
3.594 3,873,880 
3.606 5,930 ,180 
3.618 7,107 ,517 
3.630 8,120,266 
3.642 9,402,373 
3.654 6,977,906 
3.666 5,861,745 
3.678 3,089,691 
3.690 3,783,205 
3.70 2 1,631 .599 
3.714 5,573 ,725 

19,445,506 



Table 6. Actual and normative supplies of fluid eligible milk 
supplied to the New York-New Jersey market from various 
zones of the supply area and blend prices just sufficient to 
bring fluid milk into the market, 1963, 1964, and 1965 

Zones 
Eq uilibrating 
blend price " 

Actual 
supply 

Normative 
supply" * 

(cwt.) (cwt.) 
1963 

1· 6 $3.302 10,794,325 10, 580,702 
1· 7 3.314 13,276,581 13,03 1,833 
1- 8 3.326 13,703 ,650 13,432,450 
1· 9 3.338 14,165,194 13,884,860 
1-10 3.350 14,923,975 14,628,624 
1-11 3.362 17,267,219 16,925,495 
1·12 3.274 18,494,528 18,128,515 
1·13 3.386 21 ,510,192 21,085,086 
1·14 3.398 26,2 21,72 3 25,702,786 
1-15 3.410 32,145,507 31,509,336 
1-16 3.422 36,654,075 35,928,678 
1-17 3.434 40,610,230 39 ,806,540 
1·18 3.446 46,194,281 45,280,080 
1-19 3.458 52,617,408 51,576,091 
1·20 3.470 60 ,833,562 59,629,644 
1-21 3.482 70 ,264 ,909 68 ,874,342 
1-22 3.494 77 ,044,177 75,519,445 
1·23 3 .506 83,067,185 
1·24 3.518 85 ,65 6,82 2 
1-25 3. 530 89,403 ,306 
1·26 3.542 91,166,369 
1-27 3.554 93,953 ,718 
1-39 115,173,170 

1964 
1- 6 3.372 8,893 ,201 8,82 2,535 
1· 7 3 .384 11,407,845 11,188,9 21 
1· 8 3.396 12,774,624 12,5 29 ,471 
1· 9 3.408 13,295,238 13,040,094 
1-10 3.4 20 14, 276,448 14, 00 2,473 
1·11 3.432 16,870,957 16,5 47 ,19 2 
1·12 3.444 18,112,9 63 17,765,763 
1-13 3.456 21,043 ,130 20 ,639, 298 
1-14 3.468 25 ,514,214 25, 024,579 
1·15 3.48 0 30,4 25,283 29,841 ,402 
1·16 3 .492 34,597,9 15 33, 933,959 
1-17 3.504 38,34 6,846 37,610,945 
1-18 3.516 43,475,144 42 ,640 ,8 28 
1·19 3 .528 50 ,174,275 49,211,3 98 
1-20 3.540 57,980,042 56,867 ,867 
1·21 3. 552 67,178 ,04 7 65,889,210 
1·22 3.564 73,783,846 72 ,367,886 
1-23 3.576 80,275,223 78,704,704 
1-24 3.588 8 2,840,209 
1-25 3.600 86,888,928 
1·26 3.612 88,969,915 
1-27 3 .624 92,293 ,06 3 
1-39 116 ,351,710 

for the individual producers, there is a sup ply response for 
the market. It occurs because of the inclusion or exclusion 
of supply zones as a result of the price change. In this 
sense, it is not a perfectly inelastic supply. It is, however , 
a discontinuous relationship because the price changes are 
discrete for each zone. These supply relationships are listed 
for all other markets in Appendix tables 1-5. 

Given the fluid requirements plus necessary operating 
reserve and the market supplies by zones, the optimum 
supply area can be selected. For the New York-New Jersey 
market, the optimum quantities would have been supplied 
from zones ·1-21 in 1964 and 1965 and zones 1-22 in 

Table 6 (continued). Actual and normative supplies of fiuid 
eligible milk supplied to the New York-New Jersey market 
from various zones of the supply area and blend prices just 
sufficient to bring fluid milk into the market, 1963, 1964, 
and 1965 

Zones 
Equilibrating 
blend price* 

Actual 
supply 

Normative 
supply** 

(cwt.) (cwt.) 
1965 

1- 6 3.462 10,195,488 10 ,008 ,984 
1· 7 3.474 12,818,482 12,583 ,995 
1- 8 
1· 9 
1-10 
1-11 
1-12 
1·13 
1·14 
1-15 
1-16 
1-17 
1-18 
1-19 
1·20 
1-21 
1-22 
1·23 

3.488 
3.498 
3.510 
3.522 
3.534 
3. 546 
3.558 
3.570 
3.582 
3.5 94 
3.606 
3 .618 
3.630 
3.642 
3.654 
3.666 

13,929,890 
14,343,394 
15,007,666 
17,1 81,958 
18,419,920 
21,601 ,812 
26,368 ,423 
32,273,438 
36,738,77 7 
40 ,612,657 
46,542,837 
53,650,354 
61 ,770, 620 
71 ,172, 993 
78 ,150 ,899 
84 ,0 12,644 

13,6 75,073 
14,081,012 
14,733,133 
16,867,658 
18,082,967 
2 1,206,654 
25 ,886 ,069 
31,683,065 
36,066,721 
39 ,869 ,736 
45,691,436 
52 ,668,937 
60 ,640,660 
69,891 ,036 
76,721, 297 

1·24 
1-25 
1-26 

3. 678 
3.690 
3.702 

89,102,335 
90,8 85,540 
92,517,139 

1·27 3.714 98, 190,864 
1·39 117,63 6,270 
• Actu al supp ly refer s t o that qua nt it y of mi lk coming t o t he market f rom 
ea ch zone at act ual blend prices wh ich were d i ffe rent from t he equil ibrat
ing bl end p r ices. 
• • Nor m at ive su pp ly f ig ures do not change after th e last f igu re in t he 
co lum n bec au se t hat is t he supp ly ass oc iated with the f ina l equi l ibr at ing 
bl end p r ice . 

1965 . Because the supply schedule is a series of discontinu
ous price-quantity relationships, the equilibrium solutions 
are those that most nearly approximate the fluid demand 
plus 25 percent. 

The fluid utilization percentage is obtained by dividing 
the quantity of fluid use milk by total quantity supplied to 
the market. 

The prec eding data provide all the information neces
sary to determin e a Class I price which will yield the equi
librium blend price. The following stan dard uniform blend 
price formula is solved for the Class I price, P J : 

p( OJ + PI! 011 
PB = - - - - - 

O( + 011 
where PH is the blend price 

OJ is milk use in fluid use 
011 is the quantity of Class II (manufacturing use) 

milk 
P II is the Class II milk price 

For the New York-New Jersey market, the formula 
yielded a Class I pr ice of $3.543 per hundredweight in 
1963. Th is is a first stage solution and it might be consid
ered on immediate-run solution. I t shows that a Class I 
price of $3 .543 and a Class II price of $3.110 per cwt. 
would have yielded an at market blend price of $3.482 
per cwt. for all the fluid supplies in zones 1 through 21 . 
The uniform producer price in zone 21 would just equal 
the manufacturing use price in zone 21. Because only milk 
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in these� zones would move to the fluid market at these 
prices, the actual utilization would be slightly less than the 
80 percent criterion. 

The question now is, what kind of quantity adjustments 
are induced because of the price changes? First we know 
that fluid milk consumption will increas e because of the 
lower Class I price . The elasticity used to calculate the fluid 
quantity response is based on that estimated by Wilson and 
Thompson." They estimated the retail elasticity of demand 
at -.31 for fluid milk products. Of course, the farm level 
elasticity would be less dependin g on the farmers' share of 
retail price. In 1964 this was 54 percent for fresh milk sold 
in stores." With a constant percentage marketing margin, 
the farm level price elasticity would be -.168. How ever, 
fluid cream items would have a higher farmers' share than 
54 percent, therefore, this component of the fluid-item 
would increase the farm level elasticity. On the other hand, 
the farmers' share for skim milk items is lower. For the 
remainder of this analysis we have rounded the farm level 
demand elasticity to -.2. 

The formula for calculating the chan ge in fluid demand 
6. Qr in response to the price change is: 

6. o.= Ell 6. Pc Q c 
Pr 

where : ED (elasticity of demand) = - .2 
6. Pc is the difference between the actual Class 

I price and the first approximation of the 
equilibrium Class I price, 

Pr is the original Class I price, and 
Qr is the actual quantity of milk used in Class 

I products. 
Fo r the New York-New Jersey market, the 1963 fluid 

use with the $3.5432 price would have increased to 
60,500,375 pounds a 7.02 percent increase. Thus, fluid 
utilization is higher than that in the first step of the analy
sis. This expanded Class I use increa ses utilization such 
that zones 1-22 now supply more nearly the fluid needs 
plus the operating reserve. Therefore, another iteration is 
performed. The Class I price necessary to bring the milk 
from zones 1-22 is calculated. This is $3.590 per cwt. 
Again the fluid use response to the Class I is calculated. 
A Class I utilization of 60,404,271 now results. Thi s yields 
a blend price of $3.512 per cwt. 

Not only does consumption respond to a new Class I 
price, the producer s also respond to the changes in the 
blend price. To calculate the supply response, we used the 
measured elasticity calcula ted by Wipf and Houck-" of 
+ 0.1. The following formula was used to calculate the 
prod uction response: 

6.� Q. = E. 6. PH A.� 
Pn� 

where:� E. is the elasticity of supply ( + .1) 
P I: is the actual blend price in the given year 
6. Pn is the difference between the actual blend 

price for the given year and the calculated 

"' Wilson, R. and R.G. Tho mpson, "Demand, Supply, and Price in 
the Dai ry Sector," Journal of Farm Economics, Vol. 49, No.2, 
May 1967, pp. 360·371. 
"" National Commission on Food Marketing "Cost Components of 
Farm Retail Price Spreads for Foo ds," Text Study No. 9, Washing
ton D.C., Iune 1966, p, 4. 
" W ipf, L. I. and I . P. Houck "Milk Supply Response in the United 
States, An Aggregate Anal ysis," Dept. of Agricultur al Economics
Report No. 532, University of Minnesota. . . . . .... .. . 
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~lend price after the demand response, 
Q.� IS th ~ actual quantity of milk supplied in 

the grven year. 
The adjustment in production was applied proportion

ately to the original share of production in each zone of the 
sU'ppl~ area. Thus, for New York-New Jersey in 1963, sup
plies III zones 1 through 22 decreased by 1,486,953 cwt. 
to 75,557,224 cwt. a decrease of 1.9 percent, see table 18. 
Thus, utilization is increased again. This increase in fluid 
utilization increases the blend price to $3.512 per cwt. 

Still however, these prices would not yield the desired 
solution. Th~ blend price, $3 .512 per cwt, is high enough 
to attract milk from zones 1 through 23. Thus another 
iteration is necessary using results of the iteration just com
pleted. The price just sufficient to bring milk from zones I 
thru 22 to the market, $3,494, is used with the Class II 
price of $3.230 per cwt. and quantities of iteration 2. This 
time, a Class I price of $3.560 results . Since this is a rela
tively small change from the previous Class I price, fluid 
use changes very little from iteration 2. Similarly, the final 
blend price of this iteration for New York-New Jersey in 
1963 is. $3.4?5 per hundredweight, only .1 cent per hun
dredweight higher than necessary to bring the supply from 
zones 1 through 22 onto the fluid market. 

. The final fluid utilization percentage with the above 
pnces would have been 82.81 percent for 1963 or a utili
zation ratio of 1.208. 

Now to check to determine if the solution is better than 
any other solution, we recalculate the new Class I utiliza
tion plus the 25 percent operating reserve. This is 1.25 
(~0,506,958) = 75,633 ,698 cwt. for 1963. By comparing 
this to the new supply figures in table 18, it can be seen 
that zones 1-22 come closer to meeting the criterion than 
any other number of zones. Furthermore, the blend price 
of $3.495 per hundredweight assures that milk from these 
zones will be moved to the fluid market. If more zones or 
fewer zones would more closely approximate the 1.25 
utilization criterion then additional iterations of the above 
procedure are necessary. The actual calculations for the 
New York-~e.w !ersey market~ are presented in Appendix 
I. The equilibrium blend pnces, actual production by 
zones, and adjusted production by zones for the other five 
markets are presented in Appendix tables 1-5. 

If one desire s to obtain a blend price nearer that just 
necessary to bring the milk into the fluid market succes
sive iterations could be performed. It is logical to expect 
the solution to be stable so long as the excess of the final 
blend. price over the origin.al blend calculated to be just 
~ufficIent to call forth supplies from the given zone (figure 
III tables 5 and 6) does not exceed the transportation al
lowance . If the final blend for the given zone exceeds the 
original equilibrating blend for the zone plus the transpor
tation allowance, all the milk in the next zone would move 
into the fluid market. 

Another point above the final solution should be noted. 
If the final blend is less than the first calculation of the 
equilibrating blends for the given zones, prices in table 5 
~nd 6, then additional iterati~ms would be necessary. This 
IS because the final blend pnce would Bot be sufficient to 
make it more remunerative for producers to sell into the 
fluid. I!l~rket: -B~cai.I~e · of the actual .supply -'and demand 
elasticities used tn this study, the problem neverarose, -- . 



The application of the model to the New York-New 
Jersey market has been presented as an example of the 
derivation of the normative solution for a market. Results 
of the application for all six markets are presented and dis
cussed in the next section. 

COMPARISON OF THE ACTUAL MARKET� 
RESULTS AND THE NORMATIVE� 

SOLUTION� 
Our norm ative solutions differ from the actual market 

results in several important dimensions. The following is a 
discussion of these comparisons. 
C LASS II ( MANUFACTURING USE) PRICES 

Class II norm ative prices differed much less from ac
tual Class II prices than Class I and blend price compari
son." This is to be expected since many Class II products 
are sold in a national market which can be influenced to 
only a limited extent by the pricing provisions of the order. 
In fact, higher than manufacturing milk market prices 
would impose a hardship on manufacturing plants operat
ing under the order. Obviously, pricing on the low side of 

"Five of the six selected mar kets stud ied had only two classes
Fluid (Class J) and manu facturing (Class II). New York was the 
exception with the followi ng classifications: 

Class IA - whole milk sold in marketing area 
Class 1B - whole milk sold outside the marketi ng area 
Class 1 Skim-skim milk beverages sold in marketing area 
Class II - fluid cream and mixtures sold in the met ropolitan 

district (New York City and environs) 
Class III - manufactured, plus cream and mixture sold out

side the metropolitan district , plus skim bever
ages sold outside the marketing area (Table II, 
"Summary of Major Provisions in Federal Milk 
Marketing Orders," Op. C i t.) 

Table 7. The announced manufacturing prices for the six 
selected federal order markets, their respective normative 
manufacturing prices and their differences for 1963, 1964, 
and 1965 

Year 
Market 1963 1964 1965 

manufacturing price $/cwt. 
Massachusett s-
Rhode Island 

Act ual* 3.08 3 .16 3.24 
Normati ve 3. 23 3.30 3 .39 
Difference -.15 -.14 - .1 5 

New York 
Actual* 3.08 3.1 6 3 .24 
Normative 3. 23 3.30 3. 39 
Difference - .15 - .14 -.15 

Chicago 
Actual * 3. 11 3. 18 3 .27 
Normat ive 3.11 3.18 3 .27 
Difference .00 .00 .00 

Minneapolis-St. Paul 
Actual* 3.11 3 .18 3 .27 
Normat ive 3 .11 3 .18 3.27 
Difference .00 .00 .00 

New Orleans 
Act ual * 3.06 3 .08 3.09 

. Normati ve 3 .23 3. 30 3 .39 
Difference - .17 - .22 - .30 

North Texas 
Actual * 2.98 3. 03 3.08 
Normati ve 3.2 1 3 .28 3.37 
Difference .  ;23 · -.25 -.29 

• Aver age of Class 11 pri ce from Federal Order Stat istics. 

manufacturing grade milk prices is generally the only Class 
II pricing problem. 

Four methods of Class II pricing were used for the 
markets in this study. The midwestern markets used the 
Minnesota-Wisconsin manufacturing grade milk price 
series as their Class II price. The eastern markets used the 
seasonally adjusted U.S. manufacturing milk price as their 
Class II price. One of two alternatives was used in the 
southern markets. In New Orleans it was the lower of 
either the Minnesota-Wisconsin price or the "local plant" 
average where the local plant average is calculated from 
prices paid for manufacturing grade milk by non-order 
plants in the immediate area. In the North Texas market, 
Class II milk is the higher of either a butter-powder formu
la value or a cheese formula value . 

For the markets using the U.S. manufacturing milk 
price , the Class II price was below the normative price see 
table 7. It averaged $.149 per cwt. less than the norm in 
the Massachusetts-Rhode Island and New York-New Jer
sey order areas for the years 1963, 1964 and 1965. These 
lower manufacturing use prices in the absence of other 
considerations, have given the local processors an absolute 
price advantage in the purchase of raw product in the 
large eastern markets. It has provided the incentive for 
firms to enter the manufacturing milk market with new 
plants and equipment. Considering the quantity of Class II 
milk in these two eastern markets at these low prices, this 
pricing policy coupled with high Class I prices depressed 
manufacturing milk prices in all areas . 

The southern marke ts exhibited the greatest difference 
between actual Class II and the normative prices. New Or
leans Class II prices averaged $.23 per cwt. below the 
norm and North Texas Class II prices averaged $.26 below 
the norm for the 3-year period 1963 , 1964, and 1965. 
These lower prices also give the regulated processors in 
these two markets an absolute price advantage in buying 
milk for manufacturing uses. However in view of the rela
tively small volume of Class II milk in these orders, it is 
doubtful that the pricing policy had a measurable effect up
on the national average prices for manufacturing grade 
milk. 

Because the normative Class II price on the Minneapo
lis-St. Paul and Chicago markets was the Minnesota-Wis
consin price series, no discrepancies between normative 
and actual prices occurred. 

The results of the above comparison are consistent with 
the results of a study by Hammond and Graf. 25 They 
found that the U.S. manufacturing milk price series fell 
below the Minnesota-Wisconsin price series-the basis of 
the normative price in this study, in every month from 
January 1960 through December 1967. They also found 
that use of a butter-powder formula value for Class II pric
ing generally leads to a price below the Minnesota-Wiscon
sin price series. 

The lower manufacturing use prices are generally justi
fied on the basis that higher costs of processing are asso
ciated with small and irregular quantities of milk. How
ever , in some markets manufacturing milk operations are 
large and often regularly supplied with milk. Also the mag
nitude of the price differences are large relative to what 
one might expect to be justified on the basis of small and 
irregular supplies. 

,,,Hammond, 1. W. and T. F. Graf, "Study of Prices for Milk in 
Manufacturing Uses," Station Bulletin 497, Agric. Experim ent Sta
tion: Un iversity of Minnesota, 1969. . '. . . .. . . 
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Table 8. A comparison between the selected federal milk 
market orders empirical at market Class' prices and their 
normative Class I solutions for 1963, 1964, and 1965 

Year 
Simple 
3 year 

Market 1963 1964 1965 average 

dollars per cwt . 
Massachusetts
Rhode Island 

Actual 5.9 40 5.980 5.960 
Normat ive 3 .981 4.058 4 .141 
Differen ce -1.959 -1.922 -1.819 -1.890 

New York
New Jersey 

Act ual 5.460 5.510 5.520 
Normati ve 3 .564 3 .657 3. 723 
Difference -1.900 -1.853 -1.797 - 1.850 

Chicago 
Actual 3 .770 3.840 4.020 
Normat ive 3.285 3.392 3.478 
Difference - .485 - .44 8 - .542 - .492 

Minneapolis· 
St. Paul 

Actual 3.860 3 .940 4 .040 
Norm ati ve 3.348 3.454 3. 53 3 
Difference - .512 - .486 - .507 - .50 1 

New Orleans 
Actu al 5.490 5.6 00 5.660 
Norm at ive 3.482 3.555 3 .644 
Difference - 2.008 -2.045 - 2 .01 6 - 2.023 

North Texas 
Act ual 5.200 
Normative 3.673 
Difference -1.527 - 1.527 

C LASS 1 ( F LUID USE ) P RICES 

A comparison of actual Class I prices and t.he norma
tive Class I price is presented for the markets III table 8. 
In every instance the actu al price ex ceede~ the norm at~ve 
solution. The two midwestern markets, Chicago and Min
neapolis-St. Paul had actual Class I prices nearest the 
normative values. Chicago' s actual prices averaged $.492 
per cwt. higher tha n the norm. The difference was similar 
for the Minneapolis-St. Paul market which averaged $.501 
per cwt. above the norm . 

The New Orleans ma rket exhibited the grea test differ
ence between the announced Cla ss I prices and the norma
tive solution. The actual pric e exceeded the norm by 
$2.045 per cwt. in 1964. For the 3-year period the differ
ence averaged $2.023 per cwt. 

The Ma ssachusetts-Rhode Island and New York-New 
Jersey orders were next in magnitude of difference be
tween actual and normative Class I prices, an average of 
$ 1.890 per cwt. in Mass achusetts-Rhode Island and $ 1.850 
per cwt. in ew York-New Jersey. 

Sufficien t data to estima te the normative solution for 
the North Te xas market were available for only 1965. The 
actual price there exceeded the normative price by $1.527 
in that year. 

There are severa l reasons why the Class I pri ces ex
ceed the normative solution. First, higher prices ar e justi
fied on the bas is that higher costs are associated with the 
production of milk for fluid uses tha n with the production 
of milk for manufacturing purposes. This was probably 

more true in the past than today. Manufacturing grade milk 
standards ar e becoming more stringent and it is being pro
jected that only one grade of milk will be produced within 
the next decade. Also the technology associated with large 
scale da iry farms, although selling to manufacturing milk 
processors , very nearly approximates the fluid grade pro
duction standards. 

A second reason for this wide margin is the greater 
bargaining position of the producers in regulated fluid mar
kets relative to non-regulated manufacturing grade milk 
producers. The order provisions provide a certain amount 
of insulation from outside competition when the order 
price s are higher than free market conditions would war
rant. Thus, a rational producer or producer organization is 
likely to exploit this protection. This has been achieved 
pri ncipally by making a strong case in hearings on Class I 
prices for a high differential to be added to the base price. 
The eastern markets have divorced themselves somewhat 
from movements in manufacturing use milk prices. This 
has been done through use of an economic indicator for
mula for Cla ss I pricing. The economic indicator formula 
uses factor prices, the Consumer Price Index, and personal 
income as shifters of the Class I price . Thus, since W.W. 
II, these factors have continually moved the Class I price 
upward.s'' Presently, this type of Class I pricing formula is 
being considered for all federal orders. 

BL END PRICES 

All markets determ ine their blend price in the same 
manner. It is an ave rage of the class prices of milk weight
ed by the quantities of milk in each of the respective class
es. Th erefore, high Class I prices can be dissipa ted by a 
low utilization of milk in Class I products. Table 9 presen ts 
a comparison of actu al and norm ative blend prices for the 
respective orders. Since actual Class I prices exceeded the 
normative Class I prices, it is to be expected that the actual 
blend prices exceed normative blend price s. Very low Class 
II pr ices could possibly offset the effect of the Class I 
price on the blend. However , because of the reasons stated 
in the last section , it is unlikely that the actual blend would 
be below the equil ibrium normative pri ce. 

Th e midwestern orders experienced the smallest differ
ence between their actu al and normative blend prices. For 
the Ch icago market the actual pric e for the 3-year period 
averaged $.2 32 per cwt. higher than necessary to move 
adequate fluid milk supplies onto the market. T he Min ne
apolis-St. Paul pr ice exceeded the norm by $.323 for the 
3 years . 

Th ese differences are relatively small so that one may 
consider them as necessary to provide a return for the 
extra costs of producing milk for fluid uses. However, the 
levels of the actual util ization percentages in these markets 
partially negate this argument. Chicago had an avera ge 
Class I utilization of 39.65 percen t for the 3 years, about 
40 percen tage points too low. Th e Minneapolis-St. Paul 
market utilization was much higher but still 15.1 4 perce nt 
below the norm. 

Actual blend pri ces in New Orl ean s exceeded norma
tive blend prices by the greatest amount for six markets, 
$ 1.29 1 per cwt. for the three years. The averages for the 
other three markets ranged from $.8 32 to $.946 per hun

'~ There are limits to the amount that the economic indicator for
mula can move the Class I .price. 



Table 9. Comparison of actual and nor~ative "at market" 
blend prices for selected federal order milk markets, 1963. 
1964, and 196 5 

Simple
Year 3 year 

Market 1963 1964 1965 average 

dollars per cwt. 
Massachusetts 
Rhode Island 

Actu al 4 .800 4 .870 4.900 
Norm at ive 3.849 3 .91 8 4.008 
Act ual-Normat ive .951 .952 .892 .932 

New York -
New Jersey 

Actu al 4 .350 4.420 4.47 
Norm at ive 3.495 3.576 3.654 
Actual-Normative .855 .844 .816 .83 2 

Chicago 
Act ual 3.470 3.580 3.680 
Norm ati ve 3.254 3.447 3.435 
Actual-Normative .216 .235 .245 .232 

Minneapolis-St. Paul 
Actual 3.62 0 3 .700 3.820 
Normat ive 3.306 3.387 3.477 
Act ual-Normat ive .314 .31 3 .343 .323 

New Orleans 
Act ual 4. 740 4 .800 4.840 
Norm at ive 3 .426 3 .495 3.585 
Actu al-Normativ e 1.314 1.305 1.255 1.291 

Nort h Texas 
Actual 4.560 
Normative 3.614 
Act ual -Normat ive .946 .946 

dredweight. It 's difficult to believe that differentials of t~is 
magnitude are necessary to cover add ed costs of producing 
for fluid uses. 

ONSEQUEN CES OF S UB-OPTtMUM PRICE S TRUCTURE 

The effect of the prices established under the federal 
milk market orders is to creat e sub-optimum utilization 
and movement patterns for fluid eligible milk in the supply 
area. High Class I pr ices mean tha t fluid milk sales in t.he 
market area will be less than they would have been with 
the normative price structure . Thi s study verifies conse
quences outli ned by Harris in 195 8.. J:Ie stated that t~e 
long-period consequences of over pncmg Class I milk 
would lead to "( 1) a decre ase in consumption of fluid 
milk, (2 ) an increase in the total supply of milk on the 
market; and (3 ) an intensi fication of efforts to slow down 
the rate of increase in sup plies." 27 Table 10 lists the 
amount by which actual fluid u~e fall~ short of estimat.ed 
fluid utilization with the normative pnce structures. It 111

dicates that fluid utilization in the New York-New Jersey 
market would have been rou ghly 400 million pounds high
er than it was in each of the years , about a 6.5 percent in
crease. For Massachusetts-Rhode Island, New Orleans, 
and North Texas fluid rates use would have increased by 
6 to 7 percent in eac~ of t~e years. Because th~ differenc.e 
in actual and normative pnces were much less 111 the ChI
cago and Minneapolis-St. Paul markets, fluid sales would 
have increased by about 2 .5 percent. 

,'1 Harri s, E. S. "C lassified Pr i.ces of Milk---Some Theoretical <;on. 
siderations," Technical Bulletin No. 1184, U. S. Dept. of Agricu l
ture , Washington, D. C., Apr il 1958, p, IX. 

The impact of high blend pr ices on market supplies as 
stated earlier, occurs for two reason s (1) because of the 
shiftin g of producers between the given market and alter
native milk markets in response to changing blend price 
and ( 2) because of the qu antity response of producers on 
the given market to changing blend prices. The estimated 
total response from both adjustments is listed in table 25 . 
It indicates that actual market supplies in Chicago were 
almost twice the needs under the normative price struc
tures. The normative supply was 29,123 ,160 cwt. in 1963. 
Actual supplies exceeded th is amount by 30,257,550 cwt. 
New York-New Jersey att racted milk supplies that exceed
ed normative supplies by 48 to 53 percent. The North 
Texas order did the best job in this respect. It attracted 
only 7 percent more than the normative situation. 

Actual and normative utilization percentages are also 
presented in table 10. Actual utilization percentages ranged 
from a low of 39 percent in Chicago to a high of 70 per
cent on the North Texas market. The calculated normative 
utilizations are all near the 80 percent level which was 
established as the criterion at the beginning of the analysis. 
The southern markets Class I utilization percentages were 
not as low as eastern and midwestern markets, both were 
about 10 percent below the norm. When we consider the 
high blend prices that prevailed in these markets, $1.291 
per cwt, in New Orleans for 1963-65 and $.94 per cwt. in 
North Texas, the possibility of barriers to entry is raised. 
Harris, in his study pointed to this as a likely consequence 
of maintaining high Class I prices and blend prices." 

A question might be raised about the importance of 
these findings other than that fluid milk use is lower than it 
might otherwise be. After all, we have a history of support
ing farm prices. In response , one can first argue that high 
Class I and blend prices make administration of the ord ers 
difficult. Cooperatives have difficulty meeting pooling re
quirements of the order, even though prices are sufficient 
to make participation in the order market profitable. Terms 
of the order cause conflicts among producer groups. Near
by cooperatives want stringent pooling requirements so tha t 
blend prices are not diluted; more distant producer groups 
want liberal pooling requirements so they can participate 
in higher returns. These conflicts do exist as evidenced by 
the vote of producers to terminate the Chicago federal milk 
order in 196 6. 

To expedite the utilization of milk in excess of fluid 
needs, it has been priced lower than prev ailing prices in the 
major manufacturing grade milk are a. Th e selected south
ern and eastern federal order manufacturing area prices 
were lower than the Minnesota-Wisconsin manufacturing 
price series for the 3 years. Resources tend to be poorly 
allocated as a result. Processors acquire new manufactur
ing plants and equipment in areas that should be utilizing 
nearly all milk in fluid uses. Additionally, the total volume 
of milk priced at these levels under all federal orders mus t 
have a depressing effect on the national price for manufac
turing grade milk. Harris stated that when this is coupled 
with excessively high Class I prices, "The additional quan
tities of milk diverted from fluid markets add to the sup
plies of milk available for the manufacture of butter, milk 
powder, evaporated milk, and other products , with depress-

ea Ibid. p, 71. 
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ing effects upon the price s for this product and upon the 
returns to producers..." ~9 Conceptually, underpricing of 
surplus milk will ultimately have a depressing effect on the 
order markets. Most Class I prices are tied to the manu
facturing grade milk pri ce; therefore, reduction in com
petitive manufacturing price levels will lower ord er Class 
I prices and blend prices. 

Uneconomic movements of milk are obviously encour
aged by the pricing structures within a federal order mar
ket. Large quantities of milk from distant parts of the sup
ply are a are moved into the fluid market to qualify the 
plants for participation in the return from the market. 
Nearby milk which should be used to meet fluid require
ments of the market is processed into manufactured dairy 
products. Shipment of fluid grade milk into the fluid mar
ket area merely to qualify the distant plants and then haul
ing milk back to the distant plant for processing into manu
factured dairy products is not uncommon. Consequently, 
transportation costs for marketing of milk in the supply 
area are higher than they would be with the normative 
price structure. 

The data in table 11 indicate the sizes of the fluid milk 
supply area as they actually existed in 1963, 1964, and 
1965 and the size of the supply area under the normative 
price structure. The distances traveled from the market cen
ter to the most distant part of the supply area were greatest 
in Chicago. There, milk was drawn into the market from 
distances up to 400 miles in all 3 years. Under the norma
tive price structure adequate supplies could have been sup
plied by an area with a maximum radius of 145 miles in 

,'II Ibid. p. IX. 

1963 and 160 miles in 1964 and 1965. The situation was 
similar for the North Texas market . 

The New York-New Jersey actual supply area radius 
exceeded that under the normative price structure by 220 
miles in 1963 and 1965 and by 230 miles in 1964. Th e 
Massachusetts-Rhode Island supply area radius exceeded 
the normative supply area by 90 miles for the 3 years. The 
New Orleans and Minneapolis-St. Paul markets had the 
smallest differences between actual and normative supply 
areas radius-30 to 40 miles for the 3 years. 

It should be noted that the market radius refers only 
to the maximum distance that milk can be moved to the 
market center. It may be that the radius in other directions 
is much less than this. 

The costs of the excessive transport of milk has added 
to the real cost of milk marketing. This analysis illustrates 
how the pricing structure within the fluid market brings 
about these inefficiencies. Other studies have pointed to the 
need for continuous reevaluation and updating of the cri
teria for determining the market supply area.s" One point
ed out that the federal order program must adjust to re
flect the technological advancements in production, proc
essing, transportation, and distribution of milk. This has 
occurred to an extent. The several New England order 
areas have been consolidated into the one Massachusetts
Rhode Island order to improve spatial allocation of milk 
supplies. The new Chicago order has done the same thing 
in Illinois and Wisconsin. But, the pricing structure still 
provides incentives for uneconomic movements of milk. 

:JO Nourse, E. G., et al. "Nou rse Committee Report to the Secretary 
of Agriculture," Federal Order Study Committee, USDA April 
1962. ' 

Table 10. Comparisons of actual and normative utilization of milk supplies in selected federal order milk markets, 1963, 1964, 
and 1965 

Market 

Massachusetts -Rhode Island 

Actu al� 
Normative� 
Actual-Normative� 

New York-New Jersey 
Actual 
Normat ive 
Actual·Normative 

Chicago 
Actual 
Normat ive 
Actual-Normative 

Minneapolis-St. Paul 
Actual 
Normative 
Actual-Normative 

New Orleans 
Actual 
Normative 
Actual-Normative 

North Texas 
Actual 
Normativ e 
Actual-Normative 

Class I 
use 

cwt. 

19,583,070 
20,897,051 
-1 ,313,981 

56,531,840 
60,506,95 8 

3 ,975,118 

23 ,411,970 
24 ,0 13 ,658 
- 601, 688 

6,900,010 
7 ,082,860 

- 182,850 

2 ,942,980 
3 ,160 ,196 

217,216 

1963 

Mar ket Utilization 
suppl ies percentage 

percent 

32,433 ,710 54.00 
25,400,811 82.27 

7,03 2 ,899 - 28.27 

115,17 3,170 3 1.12 
75.519 ,44 5 80.1 2 
39,653,725 -31.1 2 

59,378,710 39 .00 
29,123 ,160 82.46 
30,255,550 -43.46 

11,100,090 62.00 
8 ,604 ,86 1 82.31 
2,495,299 -20.31 

4, 325,520 68.00 
4 ,07 6 ,260 77.53 

249, 260 9.53 

1964 

Class I 
use 

Market 
supplies 

Utilization 
percentage 

cwt . percent . 

19,503,060 
20 ,77 8 ,298 

-1,275,238 

32,60 1,210 
25,48 2,897 

7,118 ,3 13 

60 .00 
8 1.54 

- 21.54 

57,120,810 
60,919,193 
-3 ,798,383 

116 ,3 51,710 
78 ,704 ,704 
37,647 ,006 

49 .00 
77 .40 

-38.40 

23,696 ,110 
24 ,22 7,763 

- 531,653 

60 ,120.100 
31,145,067 
28 ,975,033 -

39 .00 
77 .03 
38 .03 

-

6 ,96 1,860 
7,133,818 

171,958 

11,044,750 
9,450,972 
1,593,778 

63 .00 
75.48 

-12.48 

3 ,048 ,350 
3, 272 ,711 

224 ,361 

4,51 2,840 
4, 271,543 

24 1,29 7 

68.00 
76.62 
8.62 



Table II. Comparison of supply area sizes under actual and 
kets, 1963, 1964, and 1965 

1963 
Number of 

zones Maximum 
supplying radius of 

Mark et the market supply area 

no. mil es 
Massachusetts-Rhode Island 

Actual 22 220 
Normat ive 13 130 
Actu al-Normative 9 90 

New York-New Jersey 
Actual 39 390 
Normative 22 220 
Actu at-Normatlve 17 170 

Chicago 
Actual 24 400 
Normative 7 145 
Actual-Normative 14 255 

Minneapolis-St. Paul 
Actual 9 90 
Normative 5 50 
Actual -Norm ative 4 40 

New Orleans 
Act ual 9 130 
Normative 6 100 
Actual-Normative 3 30 

North Texas 
Actu al 
Norm ative 
Actual-Normati ve 

• Est ima ted 

1965 

Class I Market Utilization 
use supplies percent age 

cwt . .percent 

19,948 ,830 33.205,900 60.00 
21,1 86,964 25 ,749,185 82.28 

- 1,238 ,134 7,456,71 5 - 22.28 

57,260 ,500 117 ,636, 270 49 .00 
61 ,022,294 76 ,72 1,297 79.54 

- 3 ,761,794 40 ,9 14 ,973 - 30.54 

24 ,373,470 55, 997,870 44.00 
25,031,554 3 1,478 ,630 79 .52 
- 658,084 24 ,519,240 -25.52 

7 ,178 ,030 10,925 ,77 0 66 .00 
7,35 8 ,199 9 ,354 ,487 78.66 

- 180,169 1,571,283 -12.6 6 

3 ,200,600 4 ,6 77,230 68.00 
3 ,430,718 4,454,694 77 .36 

- 230,118 122,536 - 9 .36 

7,5 86,3 90 10,773,330 70.00 
8 ,024 ,883 9,985,947 80.34 

43 8,4 93 787,38 3 -10.34 

n ormative price structures for selected federal order milk mar

1964 1965 
Number of Number of 

zones Maximum zones Maximum 
supplying radius of supplying radiu s of 

the market supply area the market supply area 

no. miles no. miles 

22 220 22 220 
13 130 13 130 

9 90 9 90 

39 390 39 390 
23 230 22 220 
16 160 16 170 

24 400 24 400 
8 160 8 160 

16 240 16 240 

9 90 9 90 
6 60 6 60 
3 30 3 30 

9 130 9 130 
6 100 6 100 
3 30 3 30 

400* 
6 160 

240 

QUALIFICATIONS OF THE ANALYSIS 

In the previous analysis we have arrived at specific esti
mates of a normative price structure and the resultin g mar
ket supply areas for selected markets . The results are sub
ject to several qualifications: 

1. The absolute price levels estimated for the norma
tive solution are not as important as the differences be
tween the actual and normative solutions. These price dif
ferentials are those necessary to allocate fluid eligible sup
plies of an area to the given fluid market or alternative 
markets, either fluid or manufacturing use markets. If, for 
example, the manufacturing grade milk price were raised , 
then the normative fluid milk prices , blend and Class I, 
would be higher . Should this be the case, however, the 
normative market supply area would be even smaller than 
those determined here. This change would not be very 
great because both supply and demand are highly inelastic. 

2. Our analysis used elasticities of demand and supply 
which were calculated from national averages of prices and 
quantities. There is good evidence that both supply and 
demand elasticities differ from one region to anoth er. Re
gional and local estimates of elasticities would add greatly 
to the application of the technique. 

3. The model is necessarily an ex post analysis. The 
norm ative result s cannot be calculated until after the fact. 
The information is needed before. Nevertheless, informa
tion for past years may provide good enough forecasts so 
that a reasonably accurate estimat e of the normative struc
ture could be made. 
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4. Only one level of necessary operating reserve , 25 
percent of fluid use, was used in the analysis.. Differences 
do exist in these requirements from one market to another. 
But once this level of necessary reserve is determined, the 
model can be estimated. 

5. The location differential specified in the orders was 
used for analysis of each market. Chan ges in the location 
adjustment would alter the results. Supposedly, these ad
justments represent costs of tran sporting fluid milk into the 
market area . They should be adjusted from time to time to 
reflect changes in transportation technology. 

6. Several of these orders had super pool premiums. 
These are payments by processors to cooperatives above 
the admin istra tively determined Class I price. This means 
that actual Class I prices and blend prices were somewhat 
higher than indicated. However, because of highly inelastic 
supply and demand, the results would not differ greatly 
from those which have been estimated. 

7. The definitions of fluid products sometimes differs 
from one order to another. In estimating fluid require
ments, one should be sure that all fluid uses are included 
even though they are not listed as Class I products. In the 
Chicago market, for example, the actual fluid use probably 
exceeds that indicated by total Class I use. 

Regardless of the qualifications on the results of our 
analysis the technique appears to be a readily usable meth
od of establishing price differentials between fluid and 
manufacturing use milk prices. It also illustrates the prob
lems which arise when pricing levels in fluid markets are 
established independently of those in manufacturing mar
kets. It does not however , indicate what the average price 
of all milk should be. Once this is established, however, the 
normative Class I differential and blend price for any given 
fluid market can be established. 

APPENDIX� 

Following are the detailed calculations for the iterative 
procedure on the New York-New Jersey markets for 1963. 
Iterati on 1. 

Fro m table 3, we can see that 56,531 ,840 cwt. of milk 
were used in Class I. This plus the 25 percent necessary 
operating reserve was most closely met by supplies from 
zones 1-21. The blend pr ice requ ired to bring this quantity 
into fluid us was $3.482 . The Class I price is, 

p = ($3.482 ) (70 ,246,909 ) - ($3.23) ( 13,733,089) = $3.543 
It 56,5 31,840 

The Class I quantity response to the new price is, 
QOt- Qo.= 

- .2 ( $ 5 .4 6.9-=-~~ X 56,531,840 = - 3,968,535 cwt, 
$5.460 
Qm + (QIII - QII') = 60,500,375 cwt. 

The new blend price from the new utilization is, 
P = $3.5432 (60,500,375 ) + $3.230( 9,764,53 4 ) = $3.500 

Rl 70,264,909 

Now, this is an unstable solution. A price of $3 .500 at�
tracts milk from zones 1 through 22. Also , the new fluid� 
utilization plus 25 percent operating resource can be more� 
nearly approximated by supplies from zones 1 through 22.� 
Another iteration is needed.� 
Iteration 2.� 

The equilibrating blend price for milk from this zone 
is $3.494 per cwt. The necessary Class I price is, 

P =$3.494 (77,044,177) - ($3.220 ) (20,512,337 ) = $3.5 90 
12 56,531,840 

The Class I quantity response is, 
Qm - Qo.= 

- .2 ($5.460 - - $3.590) X 56 531 840 = 3 872 431 cwt, 
$5.460 " , ,� 

Qo. = 56,531,840 + 3,872,431 = 60,404,271 cwt.� 

The new blend price because of the new util ization is, 
PR , = ($3.590 ) (60 ,404,271) - ( $3.230 ) (16, 639,906 ) = $3.5121 

77,044 ,177 
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The supply respo nse to this blend price is, 

Q - Q = .I($4.350-$3.512 ) X 77 044 177= 1 486 953 cwt. 
81 . 2 $4.350 " , , 

Q.2= (77,044,177 - 1,486,953) = 75,557,224 cwt. 

The adjusted quantity supplied by zones 1 through 22 
more closely approximates the fluid use plus 25 percent 
necessary reserve, but the resulting blend price is too high. 
Th us another iteration using the results of the last iteration 
is necessary. 

Iteration 3. 

The Class I price is, 
P = ($3.494 ) (75 ,557,224 ) - - ($3.23) (15,152,953) = $3 560 

I . 60,404,271 . 

The Cia I quantity response is, 
_ _ - .2 ( $3.590 - $3.560 ) 

QII, Q rH- - $3.590 X 60,404,271 
= .- 102.687 cwt. 

QUI = ( 60,404,27 1 + 102,687 ) = 60,506,958. 

The new blend price because of the new utilization is, 
p� = 3.560 (60,506,958) + 3.23 ( 15,050,266) = $3 494 

R' 75,557,224 . 

The supply response to this blend price is, 
Q • - Q = .1 ( $3.512 - $3.494 ) X 75 557 224 = 37 779 cwt. 

sa so $3.512 " , 
Q . ,,= 75,557,224 - 37,779 = 75,519,445 cwt, 

The final blend price is, 
p = 3.560 (60,506,958) + 3.230 (15,01 2,487 ) = $3.495 

B4 75,519,445 

The utilization percentage is, 
u = 60,506,958 X 100 = 80.12 percent 

75,519,4 45 
F inal fluid demand plus the 25 percent reserve is, 

Q», + .25 Qo. = 75,633,698 cwt. 

Zones 1 through 22 most nearly supply this quantity. The 
final blend price is sufficient to call forth the supply. Con
sequently this last iteration is the final normative solution. 



Appendix Table 1. Actual and normative supplies of fluid Appendix Table 2. Actual and normative supplies of fl uid 
eligible milk supplied to the Massachusetts-Rhode Island eligible milk supplied to Chicago from various zones of the 
market from various zones of the supply area and blend supply area and blend prices just sufficient to bring f luid 
prices just sufficient to bring fluid milk into the market , milk into the market, 1963, 1964, and 1965 
1963, 1964, and 1965 Equilibrat ing Actual Normative 

Equil ibrating Act ual Normat ive Zones blend price * supply supply* * 
supply supply* * Zones blend price* (dollars per cwt. ) (cwt .) (cwt.) 

(dolla rs per cwt.) (cwt.) (cwt.) 1963 
1963 1 3.130 1,077,050 1,070 ,372 

1-6 3.762 11,969,120 11,722,186 1-2 3.150 4,385,430 4,3 58,240 
1-7 3 .774 12,515,780 13 ,245 ,697 1-3 3 .170 9,032 ,410 8,976,409 
1-8 3.786 15,455,800 15 ,146,949 1-4 3 .190 15,244,510 15,14 9,994 
1-9 3.798 17,521 ,170 17,17 1,048 1-5 3 .210 20,051,070 19,926,753 

3.8 10 18,998 ,630 18,618,984 1-6� 3. 230 22,692,230 22 ,551,538 1·10 
1-11 3 .822 21,290,030 20,864, 595 1·7 3.25 0 29,304,800 29 ,123,160 
1-12 3.8 34 22 ,967,720 22,508,761 1-8 3.2 70 32,378,390 
1-13 3 .846 25,9 18,740 25,400 ,811 1-9 3 .290 39,06 7,3 10 
1-14 3 .858 27,699,520 1-10 3.3 10 42,355,580� 
1-15 3.868 28,875,570 1-11 3 .330 44,805,340� 
1-16 3.878 28,908,580 1·12 3 .350 50,8 33 ,470� 
1-17 3.888 29,998,880 1-13 3.370 51,027,48 0� 
1-22 3.938 32,433,7 10� 1-14 3 .390 51,683, 110� 

1-15 3.4 10 53 ,976,490� 
1964 1-16 3.430 54 ,25 5,95 0� 

1-6 3.832 12,0 13,750 11,897,312 1-17 3 .450 56,388 ,050� 
1-7 3.844 12,80 9,590 12,685,439 1-18 3.470 56,686,0 10� 
1-8 3 .85 6 15,392 ,980 15,243 ,790 1-19 3 .490 57 ,346,050� 
1-9 3.868 17,517,560 17,347,778 1-20 3.510 57,629 ,840� 

1-10 3.880 19,01 2,700 18,828,427 1-24 3.590 59,378,7 10� 
1-11 3 .892 21,3 10,720 21,104,175� 

1964 1-12 3 .904 22 ,978,44 0 22,755,73 1 
1-13 3.9 16 25,994,550 25,482 ,897 1 3.20 0 1,053,230 1,046, 279 
1-14 3.928 27,80 1,980 1-2 3.220 4,173,4 90 4 ,145,945 
1-15 3 .938 28, 949,540 1-3 3 .24 0 8,824,630 8,766,387 
1-16 3.948 28 ,97 8,280 1-4 3.260 14,236,170 14,142,211 
1-17 3 .958 30,0 72,950 1-5 3 .280 18,440,400 18,318,693 
1-22 4 .008 32,537,510 1-6 3 .300 20 ,79 1,140 20,653 ,918 

1-7 3.320 27,875 ,150 27,69 1,174 
1965 1-8 3.340 3 1,351,990 3 1,145,067 

1-6 3.922 11,944,360 11,724,772 1-9 3.3 60 38 ,469,960 
1-7 3.9 34 12,684 ,320 12,451 ,128 1-10 3.380 41 ,85 5,990 
1-8 3 .946 15,3 15,330 15,033,808 1-11 3 .400 44,598,200 
1-9 3.958 17,458,61 0 17,137,646 1-12 3.420 51,6 13,240 

1-10 3 .970 19,002 ,000 18,652,662 1-13 3.440 51,853,500� 
1-11 3.982 21,394,460 21,00 1,139 1-14 3.460 52,474,660� 
1-12 3.994 23,103,360 22, 678,622 1-15 3.480 54,847,120� 
1-13 4.006 26 ,231,430 25, 749,185 1-16 3. 500 55,151 ,340� 
1-14 4.0 18 28, 108,0 20 1-17 3 .520 57,006,860� 
1-15 4.028 29,307 ,710 1-18 3.540 57 ,360,47 0� 
1-16 4.038 29 ,343,090 1-19 3.560 58,0 96,050� 
1-17 4.048 30,420,610 1·20 3.580 58,436,250� 
1-22 4.098 33 ,205,900 1-24 3.660 60 ,122,570� 

• Actua l sup pl y ref ers t o t hat quant it y of m il k com ing t o the ma rk et f rom • Actual supply ref ers to that quant i ty of m il k com i ng to the ma rket from 
each zone at actua l b lend prices wh ich were d iffere nt f rom t he equil i b rat · each zone at actua l b lend prices w hi ch we re d i ff erent from the equi l ib r at 
ing ble nd pr ice s. ing bl end pr ices. 
•• Norma t ive su pp ly f ig ures do not change after t he last figure in t he •• Norm ative suPhly f ig ures do not c hange aft er t he la st f ig ure in t he 
col u mn becau se t hat i s t he sup ply as soc iat ed w ith th e f inal eq ui li br at ing co lumn because t at is t he supp ly asso ci at ed w it h t he fin al equilibrating 
blen d price. ble nd p ri ce. 
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Appendix Table 2 (conti nued). Actual and normative sup
plies of flui d eligible mil k supplied to Chicago from various 
zones of the supply area and blend prices just sufficient to 
bring flui d milk int o the market, 1963, 1964, and 1965 

1965 

1 3.290 328,380 327,06 6 
1-2 3.3 10 2,450,990 2,444, 179 
1-3 3.330 6,2 29,170 6,204,253 
1-4 3.350 11,855,700 11,808,277 
1-5 3.370 15,063,930 15,003,674 
1-6 3.390 24 ,502 ,210 24,404,201 
1-7 3.4 10 26 ,324 ,720 26,219,42 1 
1-8 3.430 31,60 5,050 31,478,630 
1-9 3.450 36,821,400 

1-10 3.47 0 40,140,810 
1-11 3.4 90 43, 999 ,330 
1-12 3.510 48,660,570 
1-13 3.530 50,035 ,980 
1-14 3.550 50,765,860 
1-15 3.570 53,844,270 
1-16 3.590 54,884,550 
1-17 3.6 10 54,956,7 30 
1-18 3.630 55,009,610 
1-19 3.650 55,220,870 
1-20 3.670 55,439,2 60 
1-24 3.750 55,997,870 

Appendix Table 3. Actual and normative supplies of flui d 
eligible milk supplied to the Minneapolis-St. Paul market 
from various zones of the supply area and blend prices just 
sufficient to bring flui d milk into the market, 1963, 1964, 
and 1965 

Equilibratin g Actual Normat ive 
Zones blend priee* supply supply** 

(dollars per ewt .) (ewt.) (ewt.) 
1963 

1 3.190 677 ,769 673,770 
1-2 3.210 2,392 ,374 2,392,374 
1-3 3.230 4 ,375,984 4,350,166 
1-4 3.250 6,823,075 6,782 ,819 
1-5 3.300 8,6 55,7 50 8,604,618 
1-6 3.3 10 9,774,445 
1-7 3.320 10,621 ,778 
1-8 3.33 0 10,954,183 
1-9 3.340 11,100,090 

1964 
1 3.260 574,505 569,622 

1-2 3.280 2,073,000 2,05 5,380 
1-3 3.300 3,869,458 3 ,836,568 
1-4 3.320 6,320,695 6,266,969 
1-5 3.370 8,308,313 8,237 ,692 
1-6 3.380 9,531,994 9 ,450,972 
1-7 3.390 10,360,443 
1-8 3.400 10,860,383 
1-9 3.4 10 11,044,750 

1965 
1 3.350 561 ,565 556, 511 

1-2 3.370 2,009,378 1,991,294 
1-3 3_390 3,866 ,914 3 ,832,112 
1-4 3.410 5,845 ,207 5,792,600 
1-5 3.460 7,704 ,584 7,635,243 
1·6 3.470 9,439,442 9,354,487 
1-7 3.480 10,328 ,964 
1-8 3.490 10,724, 509 
1-9 3.500 10,92 5,770 

-' Act u al supp ly ref ers t o t hat qua nt it y of m i lk com ing to t he m arket from� 
each zon e at act ua l ble nd prices wh ich were di ff erent from t he equ il ibrat�
in g b lend prices .� *. No rmat ive su p ply f ig ures do not c hange af te r t he last fi g ure in th e� 
co lumn bec ause t hat is t he supply as soc iat ed wi t h the fi nal equilibrating� 
blend price.� 
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Appendix Table 4. Actual and normative supplies of flui d 
eligible mil k suppl ied to the New Orleans market fro m vari
ous zones of the supply area and blend prices just sufficient 
to brin g fluid milk into the market, 1963, 1964, and 1965 

Equi li brat ing Actual Normative 
Zones blend priee* supply supply ** 

(dollars per ewt.) (ewt.) (ewt.) 
1963 

1 3.230 212,540 206,527 
1-2 3.365 1,37 5,400 1,336,491 
1-3 3.380 2,24 1,750 2,178,333 
1-4 3.395 3 ,091,180 3 ,003 ,724 
1-5 3.4 10 3 ,630,100 3,527 ,408 
1-6 3.425 4, 194,930 4,076,260 
1-7 3.440 4,299,920 
1-8 3.455 4,32 1,400 
1-9 3.470 4,321 ,900 

1964 
1 3.300 229,460 229,368 

1-2 3.435 1,501 ,920 1,501,319 
1-3 3.4 50 2,4 17,430 2,416,463 
1-4 3.465 3,295,360 3,294,042 
1-5 3.4 80 3,829 ,500 3,724,995 
1-6 3.4 95 4 ,391,380 4,271, 543 
1-7 3.510 4,492,560 
1-8 3.535 4 ,511,590 
1-9 3.5 40 4,511,590 

1965 
1 3.390 228 ,540 222,600 

1-2 3.525 1,600,1 60 1,558 ,572 
1-3 3.540 2,571,230 2,504,405 
1-4 3.55 5 3 ,410,050 3 ,399,345 
1-5 3.570 4,016,540 3,9 12,152 
1-6 3.585 4,573,560 4 ,454,694 
1-7 3.600 4,660,210 
1-8 3.615 4,676,610 
1-9 3.630 4,676,610 

" Ac tu al su p ply r efers to t hat quantit y of m i lk coming t o t he market from 
eac h zone at actual blend pr ice s wh ic h were d ifferent f rom t he eq uil i brat 
i ng blend pr ices. 
•, . Norm ative supply fig ures do not change af ter the last f ig ure in t he 
column because that is t he sup p ly associat ed w ith t he fi na l eq ui l ibrat ing 
b lend p r ice. 

Appendix Table 5. Actual and normative supplies of fluid 
milk supplied to the North Texas market from various zones 
of the supply area and blend prices just suffic ient to bring 
flui d milk into the market , 1965 

Equilib rat ing Actual Normative 
Zones blend priee* supply supply ** 

(dollars per ewt.) (ewt.) (ewt.) 
1 3.374 9,896,084 9,690 ,326 

1-2 3.554 10,066,874 9,857 ,56 5 
1-3 3.569 10,139,868 9,929 ,042 
1-4 3.584 10,160,277 9,949,026 
1-5 3.599 10,177 ,339 9,965 ,733 
1-6 3.614 10, 193,903 9,981,953 
1- 10,773 ,330 

o Act ual su p p ly re f er s t o that qu ant it y of mi lk coming t o t he m ark et f rom� 
each zon e at actual b lend pri ces wh ich were d ifferent f r om the eq uil ibr at �
ing blend p rices.� 
• • Norm at iv e supply f ig ur es do not cha nge after t he la st fig ure in t he� 
co lumn because th at is t he sup p ly assoc ia ted w ith the fin a l eq u il i brat ing� 
b len d price.� 


