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CHAPTER I

INTRODUCTION

The marketing of milk presents problems that are very complex.

The nature of the product, the many uses that can be made of it, the

type of mahket channels through which itrmoves, and the importance

placed upon it as a necessary food have led to a great deal of contro

versy in the publ ic mind and in the market place. These conditions

have led to substantial regulation, both health and price, in the market

mi 1k industry. There are varying.opinions as to the amount of

regulation necessary. These range from a minimum of regulation to

that of a publ ic uti l ity. Regardless of the merits, regulation does

exist.

The most widespread form of regulation of mi lk marketing occurs

under the federal mi lk order program. The conditions leading to the

establ ishment of federal mi lk marketing orders were many and varied.

During the early 1900's, milk was purchased from the producer by the

handler at a flat price per hundredweight. Due to the fluctuating

supply and demand, there were seasons of the year when the supply of

milk did not meet the demand and other times when the supply far

exceeded the demand. Also, there were day-to-day fluctuations in

supply and demand that created further difficulties. With these

prevai l ing conditions, producers did not have much assurance of a

stable market for their mi lk. So, marketing cooperatives sprang up

and the marketing picture began to change. The pricing system was
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changed. Instead of the flat price, the classified pricing system which

paid producers according to use made of their mi lk was adopted and

spread to several markets. The highest value use was for fluid mi lk

products . Mi lk not used for fluid consumption went into manufactured

products and was paid for at a lower rate. Mi lk for fluid use was

classified usual ly as Class I mi lk whi le mi lk going to butter, cheese

canned mi lk and other manufactured products was termed Class I I . Today,

classified pricing is used in al l major markets of this country.

Classified pricing alone did not solve al l of the major problems

of mi lk marketing. Cooperatives had to devise some method for equitable

distribution of returns from the sale of mi lk to their producers,

matters stood, a handler with a high Class I uti l ization would pay his

producers much more for mi lk than a handler with  a low percentage

Class I ut i 1 ization.

As

This resulted in much disruption in the market

Producers sel l ing mi lk to the low percentage Class I uti l i

zation handler wanted to transfer to the handler with the higher

Class I ut i 1 ization.

scheme.

These conditions led to the development of what is known as

market pool" and "market blend price.I I This is a device whereby1 I

al l handlers on a given market pay the same price for their mi lk

according to the use made of it in the entire market, and al l producers

supplying the market receive the same price for al  l the mi lk they sel l

E. W. Gaumnitz and 0, M. Reed, Some Problems Involved in
Establ ishing Mi lk Prices, Agriculture Adjustment Administration, United
States Department of Agriculture (Washington: Government Printing Office,
September 1937), p. 31.
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during any given pay period. Individual handler pools are sti l l used

some markets, yet in 1962 seventy of the eighty-three federal order

markets used the market wide pool.^

on

Other weaknesses became apparent in this scheme,

a handler could

For example,

gain a competitive advantage by incorrectly reporting

Cooperatives tried to guard against this byhis classification use.

hiring accountants to audit handler records. Th i s met with 1 imited

success.

During the widespread depression of the early 1930's producer

mi lk prices decl ined sharply in al l markets,

served by strong producer cooperatives.

including city markets

The prices for manufactured

dairy products decl ined sharply and as a result, producers of

factured grade mi lk exerted great pressure to sel  l at l^ast a portion

of their production in the fluid markets,

union employees were able to maintain their

manu-

The handlers and their

margins and wage rates

fairly wel l with the result that the major portion of the price decl i

had to be borne by the producers in the form of sharply lowered mi lk
I ne

prices. The fluid mi lk market became disorganized and chaotic, with

the result that producer groups sought some form of governmental

regulation.

Congress sought to rel ieve these chaotic conditions for farm com

modities by passing the Agricultural Adjustment Act of 1933. One part of

this law gave the Secretary of Agriculture authority to regulate the

2
United States Department of Agriculture, Federal Mi lk Order

M_yket .Statistics, Statistical Bul letin 335 (Washington: T^eT^t
Printing Office, August 1963), p. 12
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marketing of mi lk in such a way as to stabi l ize the market and increase

returns to producers.

The production control features of the Agricultural Adjustment

Act were declared unconstitutional by the Supreme Court in January 1936.

They also ruled against processing taxes on the ground that they were an

inseparable feature of the production control plans.3 The Agricultural

Marketing Agreements Act was enacted in 1937 and provides the legal basis

of federal mi lk marketing orders of today.

The federal order program incorporated many of the features that

had been developed by the dairy industry,

and the blend price technique were maintained,

minimum prices to be paid to producers for mi lk classified according

These prices were set at a level which would insure a

sufficient supply of mi lk to meet the Class I demand of the market.

Since mi lk for fluid consumption commanded a higher price than mi lk for

manufactured uses, the price for Class I mi lk was determined by the

price of mi lk of manufacturing grade plus some specified differential.

Through experience in operating these federal order markets,

The classified pricing pol ic

The orders fixed

to use.

y

it was found that as market conditions changed, there arose a need

to change the ievel of the Class I price. So, to avoid the expense

of amending the order to change the Class I price every time the

supply-demand relationship deviated from the usual supply-demand

relationship, the supply-demand price adjuster was incorporated

3U. S. Department of Agriculture, Price Programs. Agricultural
Information Bul letin No. 135 (Washington:
’957), p. 55.

Government Printing Office,
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In December 1962, fifty-seven federal orders con-into many orders.

4
tained Class I supply-demand price adjusters.

Federal mi lk marketing orders play an important role in mi lk

marketing today. This is borne out by the fact that approximately

187,000 farmers del ivered 51.6 bi l l ion pounds of mi lk to handlers

regulated by eighty-three federal mi lk marketing orders during the

year of 1962.^ These marketing areas contained about 59.8 percent

of the non-farm population.

Importance of the Study

There has been much discussion about how much "operating reserve'

supply of mi lk is needed to meet the Class I demand of a market.^

^United States Department of Agriculture, Federal Mi lk Order
Market Statistics. Statistical Bul letin 335 (Washington: Government
Printing Office, August 1963), p. 20.

^United States Department of Agriculture, The Federal Mi lk
Marketing Order Program. Marketing Bul letin 27 (Washington: Government
Printing Office, July 1963), p. 2.

6A distinction is made in the kinds of reserve or surplus
There is operating reserve, which is that extra supplymi lk,

necessary to meet the needs caused by fluctuation in day-to-day
Class I sales and day-to-day production. Seasonal reserve is that
mi lk in excess of day-to-day Class I sales and operating reserve
that is necessary due to the seasonal ity of supply and demand.
Surplus is that portion in excess of day-to-day Class I sales,
operating reserve and seasonal reserve. These definitions wi l l
apply throughout this report.
Alexander Swantz, The Marketing and Pricing Structure for Bulk
Sweet Cream in Kansas, Missouri and Oklahoma Market^? United States
Department of Agriculture, Marketing Research Report No. Ik
(Washington: Government Printing Office, November 1954), p. 5.
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Determining the amount of necessary reserve must take account of the

(1) seasonal ity of supply, (2) day-to-day variations in

supply, (3) seasonal ity of demand, and (k) day-to-day variations in

demand.

fol lowing:

It has general ly been assumed and accepted throughout the

dairy industry that a supply of 1 10 percent of the Class I demand

is sufficient. Is this 1 10 percent on a dai ly, weekly, monthly or

There appears to be disagreement in this respect.

Research on the amount of mi lk necessary to carry the Class I demand

year 1y bas i s?

of a market is 1 imited.

Many federal orders contain supply-demand price adjusters,

incorporated into the orders on the basis of the normal

surpluses for each individual market rather than the amount of

These were

operating reserve necessary to meet the Class I demand,

difficult to plan the proper procurement program withou

It is

t information

on the necessary supply, thus knowledge of this reserve would help

in operations of the federal mi lk order In addition, there

has been considerable interest in Congress in 1962-64 for enabl ing

legislation to establ ish quotas to producers in federal order mi lk

program.

markets. If this proposed legislation is real ized, there must be

some basis for determining the necessary supply for a given market

so that a reasonable relationship wi l l exist between

and the Class I demand (including operating reserve).

Objectives of the Study

assigned quotas

This study wi l l attempt: (1) to analyze present methods of

computing operating reserve on the Knoxvi l le, Tennessee, market and
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therby provide a'basis for setting optimum ranges in supply-demand

adjusters, (2) to help handlers and producers (or their cooperatives)

in determining what is an adequate supply of fluid mi lk for this

market, (3) to provide an empirical basis for del ineating l imits to

supply needs for the market which would be useful if voluntary quota

plans are instituted. Whi le al l of these objectives refer to the

Knoxvi l le market they may have appl ication to other federal order

markets.

Procedure

In order to determine sufficient supply, a study was made of

selected mi lk handlers on the Knoxvi l le, Tennessee, market. Handlers

representing a major share of the market were selected. Periods of

time were selected for col lecting sample data in such a way that each

season of the year would be analyzed. Four such sample periods were

del imited.

The data consisted of the raw mi lk inventories on  a dai ly

basis for each period, the receipts of producer mi lk by days for each

sample period, the amount of mi lk processed per day for each sample

period and the amount of packaged fluid mi lk disposed of per day for

each sample period.

The inventories receipts, processing and disposition were

obtained so that comparisons could be made of each,

of mi lk to the total market were obtained so that it would be possible

to determine if sampled handlers received intra- and inter-market

The del iveries
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transfers of mi lk in addition to their normal day-to-day receipts from

the cooperative.

Seasonal supply and demand indexes were determined so that the

seasonal reserve could be ascertained for the months in which the

optimum reserve was not obtainable. The problem was to determine what

constituted a sufficient supply of mi lk to meet the Class I demand on

the Knoxvi l le, Tennessee, market.

Hypothesis

It was hypothesized that a more real istic and accurate estimate

of operating reserve could be obtained than the currently and

frequently used estimate based largely on tradition,

should be based on empirical data from day-to-day records,

these data are not easi ly obtainable, in this case they were avai lable

through the cooperation of the leading handlers on the market.

Such an estimate

Whi le

Review of Literature

There have been several studies conducted on the various factors

that affect the supply and demand for mi lk,

price elasticity of demand for mi lk,

avai lable on the elasticity of demand for fluid mi lk.^

One such

There is conside

factor is the

rable research

^For a report on these studies see: Anthony S. Rojko, The
Demand and Price Structure for Dairy Products. United States
Department of Agriculture. Technical Bul letin No. 1 168 (Washington:
Government Printing Office, May 1957), p. 1051 and G. E. Brandow,
Interrelat ions Among Demands for Farm Products and Imp 1 ications for
Control of Market Supply, The Pennsylvania State University
Agricultural Experiment Station,Bu1 1etin 680 (August 1961).
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Research as to the effects of price upon the supply of mi lk is

not so prevalent. However, one of the most recent reports in this area

shows the price elasticity of supply for the short-run to range from

8
0.15 to 0.30 and the long-run from 0.35 to 0.50. This would indicate

that producers are not very responsive to price change in the short-

run but more so in the long-run.

production to be more responsive to price than indicated in earl ier

studies.

However, in both cases this shows

Much has been said about supply-demand price adjusters and a

sufficient supply of mi lk. However, a recent study of supply-demand

price adjusters in a number of Mid-western markets indicates that the

relationship between Class I uti l ization and supply is based upon the
9

past or existing ratio for the market,

uti l ization and supply ratio deviates from this norm is the Class I

price adjusted.

Only when the Class I

The supplydemand price adjuster was incorporated in the

Knoxvi l le Federal Mi lk Order June 1 , 1951. This provision provided

for a price decrease of 2.5 cents per hundredweight for each percent

age point that the supply was above 1 10 percent of demand. There was

provision for raising the price if the supply in relation to the

demand was less than 1 10 percent,

used to compute the supply-demand ratio.

no

A 12-month moving average was

The order was again amended

8Harlow W. Halvorson, 'The Response of Mi lk Production to Price,
Journal of Farm Economics. Volume XL, No. 5 (December 1958), p. 1 1 1 1 .

^Ihe Mechanics of Supply-Demand Adjusters for
) North Central Regional Pub 1 icat ion 134, University of I l l inois

Agricultural Experiment Station Bul letin 684, (Urbana: Apri l 1962), p. 10.

Midwestern Mi lk
Markets
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December 1 , 1954, which changed the mechanics of the supply-demand

price adjuster. The 12-month moving average was changed to the most

current previous two months as the base period. This amendment also

took into consideration the seasonal ity of supply and demand. The

months of November and December had a norm of 1 10 percent of supply

over demand. These were considered to be the months that the

differences between supply and demand were minimal. The supply-demand

base was set at over 1 10 percent for the remaining months of the year.

The Knoxvi l le Federal Mi lk Order has been amended since 1954

but the supply-demand adjuster has not been material ly changed. The

1 10 percent base sti l l remains for the months of short supply. F rom

this, it can readi ly be seen that the pricing of Class I mi lk has

been on the basis that it is necessary to have a supply of 1 10 percent

of demand even though l imited research has been done to establ ish the

amount of reserve needed. The situation which exists in Knoxvi l le may

also exist in other orders where the supply-demand adjuster has been

used.

The l iterature on quotas is voluminous, especial ly since the

proposed Food and Agricultural Act of 1962.

duced in Congress in 1962 and in 1963 that would have provided enabl ing

1 egis1 at ion.for Class I quotas in federal order markets.

Several bi l ls were intro-

Imp1 ications ~6f the Resu1ts

The impl ications of this study fal l within the fol lowing categories:

(1) procurement, (2) economic alternatives, and (3) institutional.



 

1 1

If it can be determined what constitutes a sufficient supply of

demandi this can be used as a guide for futuremi lk for the Cl ass I

Handlers or cooperatives with the responsibi l ity for theprocurement.

supply can use this estimate in directing their efforts.

As a result of this study, handlers may be able to alter their

This could possibly be accompl ished in the shortprocessing pattern.

run by changing processing days and most definitely in the long-run

where even plant processing faci l ities could be changed. This could

If the processing pattern wasalter the plants cost structure.

altered, the receipts pattern could also be changed which could affect

the haul ing cost structure. There appears l ittle l ikel ihood that the

Class I demand pattern could be changed, particularly in the short-run.

If Class I quotas are adopted in federal order mi lk markets.

there must be some indicator as to the needs for Class I use in

setting the market quotas. This study could be used in this respect.

Also, it could be used in making future changes in the supply-demand

price adjusters in federal order markets.



CHAPTER [|

SELECTION OF THE SAMPLE AND LIMITATION
OF THE RESULTS

Structure of the Market

The structure of the Knoxvi lle market is similar to most miik

markets in the United States. It is suppl ied by many small producers

sel l ing to a few handlers. The composition of the producers has

undergone considerable change in recent years. The market is being

suppl ied by fewer and larger producers with a fairly constant increase

in supply.

In December 1963, there were 75^ producers of various sizes

supplying the market. These were al l located within a radius of

approximately 80 mi les of Knoxvi l le (see Figure 1), with 99.3 percent

of all the producers shipping mi lk Tn bulk tanks. The producers have

a marketing cooperative with the membership consisting of approximately

88 percent of al l the producers shipping mi lk to handlers regulated by

the Knoxville Federal Order. The Knoxville Mi lk Producers' Association

provides marketing■services for its members, such as bargaining for price,

handl ing surplus and seasonal reserves of mi lk that local handlers do

not require and various other services connected with the marketing of

grade A fluid mi lk.

^M i 1 k Market Informat ion. Knoxv1 11e. Tennessee Market ing Area.
USDA-AMS, Federal Order No. 101 , Vol . 15, No. 6 (Knoxvi l le, Tennessee;
January 1964), p.6.

12
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The cooperative has complete control over the haul ing of the

mi lk from the farm to the processing plant with the exception of one

This was accompl ished through the purchase of the transport

tanks which were then leased to contract ^haulers..

handler.

Thus, it appears

that the cooperative serving the Knoxvi l le market has obtained sub

stantial power in the market place. Nevertheless, the cooperative

must be competitive with other sources of mi lk supply because it is

not in a position to exert much control over these alternative

sources, which are substantial to the North and East of the Knoxvi l le

market.

The ten Knoxvi l le handlers range in size from the relatively

smal l independent to the large national firms represented by Sealtest

Foods (National Dairies) and Pet Mi lk Company,

these handlers vary from the straight Class I operator (handl ing only

fluid mi lk products) with only l imited operating reserve to the

multiple operators consisting of Class I and manufactured products

such as cottage cheese and ice cream.

Prior to Apri l 1963, each handler disposed of its own surplus

This included surplus used in their own plants to manufacture

cottage cheese and ice cream and that moved off the market in the

form of whole mi lk to condenseries, cheese plants and powder plants.

During Apri l 1963, the cooperative assumed the responsibi l ity of

providing the necessary supply of mi lk for the handlers and disposing

of al l surplus mi lk for those requesting this service.

A distinction is made between the distribution area and the

marketing area as defined by the Knoxvi l le Federal Mi lk Order (see

The operation of

mi lk.
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Figure 2). The concentration of sales is in the areas of Knoxvi l le

Oak Ridge, Morristown and Maryvi 1 1e-Alcoa.

There appears to be substantial market power from both the

producers' and handlers' positions, and there is also much competition.

This competition not only comes from within the Knoxvi l le market but

from outlying markets as wel l .

The market structure is considered on two levels. First, there

is the concept of many producers sel l ing to a few handlers which results

in an ol igopsony. This situation has been modified by the cooperative

which acts as one sel ler for the many producers,

one sel ler (the cooperative) faces a few buyers is cal led a monopol istic
2

ol igopsony.

A situation in which

Second, there is the situation of the handler and his disposition.

At the retai l level , there are a few handlers sel l ing to many

on the home del ivery routes, which results in pure ol igopoly,

modified somewhat with a few handlers sel l ing to  a few large retai l

marketing firms at the wholesale level ,

bi lateral ol igopoly.^

consumers

This is

This situation results in a

Market structure is important in determining the necessary

supply of mi lk for the market. If there is one agency responsible for

the supply of mi lk then this agency can direct the shipments of mi lk

to the handlers who need it. The market reserve would probably be

^Wi l l iam H. Nichol ls, A Theoretical Analysis of Imperfect
Competition with Special Appl ication to the Aqricultural Industries
(Ames: The Iowa State Press, 1941), p. 14.

3|bid.
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somewhat different if each handlen were responsible for his own

procurement of supply.

Cr i ter ia Used i n the Select ion of the Sample

For a study of this nature, the ideal situation would be to use

complete records of supply, processing and disposition for al l handlers

on a dai ly basis over several years. This was not practical since only

a few handlers kept detai led dai ly records and time l imited the number

of periods that could be sampled. The second alternative then was to

select as many handlers as possible with detai led dai ly records and to

select periods of time to use for col lection of sample data.

Selection of handlers. The principal criterion used in the

selection of these handlers was the avai labi l ity and accuracy of

their dai ly records. Other items of comparison between handlers were:

1. Size of the handlers.

2. Relationship of wholesale and retai l distribution.

3. The number of days of the week that mi lk was received,

processed and distributed.

4. The amount of raw mi lk storage capacity available in

handlers' plants.

5. The total operation of the handler: i.e., whether the

handler was a straight Class I operator or Class 1 and

manufacturer of by-products.

First and foremost in any study is the accuracy of the data to be

analyzed. The handlers selected maintained records that contained the
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type of information desired for this study. This is not to infer that

other handlers did not keep adequate and accurate records, but for this

study the handlers selected had far superior records.

The handlers were grouped according to size. The groupings were

small, medium and large. Those with less than one mill ion pounds of

Class I mi lk disposition per month were classed as smiil 1 handlers;

those with between one and two mi l l ion pounds of Class I mi lk dis

position per month were classed as medium-size handlers; and those

with two mill ion pounds and over of Class I disposition per month

were classed as large handlers. On the basis of IS^'l Class I dis

position there were two large handlers, six medium handlers, and

two smal l handlers on the Knoxvil le market (Appendix Table iX). Two

handlers were selected from the large-size category and one from the

medium-size for purposes of this analysis. None were selected from

the small-size category because of the inadequacy of their records

for the type of data desired for this study.

The type of distribution was considered to be important in the

selection of the sample handlers. All handlers on the market had

retai l and wholesale distribution—some also sold to independent

L
distributors. The handlers selected consisted of one with retail

and wholesale distribution and two with retai l , wholesale and

distributor sales.

Retail distribution was that which was del ivered to the home
by the handler; distributor sales was that which was sold to a person
at the handlers dock for resale or moved from the handler's plant to
a distribution station, and wholesale distribution was every type that
was not included in retai l distribution or distributor sales. This
included sales to super markets, restaurants, schools, etc.
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Since the number of days of the week that distribution was made

would affect the amount of operating reserve necessary, the sample

handlers chosen had to be representative in this respect or the results

would be greatly distorted. The Class I weekly product distribution

pattern for al l the handlers serving the market was quite simi lar with

all distributing the major portion of their mi lk on Monday-Saturday.

The number of days of the week that mi lk was received would also

affect the receipts pattern of the market. Al l handlers serving the

market with the exception of one smal l- and one medium-size handler

received producer mi lk every day. All the selected handlers received

producer mi lk dai ly.

The processing pattern was dependent upon the daily volume and

number of days of the week that milk was processed. There were four

handlers that processed mi lk six days each week. The remaining ones

were processing on a five-day-a-week basis. Of the four that processed

six days a week, one fell in the large-size category, two in the

medium range and one in the small size. The reasons that these four

processed six days a week were the lack of adequate storage room for

the packaged products and the l imited processing equipment. The

selected handlers consisted of one that processed six days a week and

two that processed five days a week.

The Knoxvi l le market appears to have sufficient raw milk storage

for a five or six^day processing schedule. Storage capacity is important

in determining the amount of operating reserve necessary for any market.

If the market does not have adequate raw mi lk storage space, then a
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larger operating reserve would be necessary. Every handler on the

Knoxvi 1 1e market had adequate raw product storage space for their dai ly

operations. Most of the handlers had raw product storage capacity

for a minimum of two days processing. Each of the handlers selected

for the sample had storage capacity for the equivalent of two days of

processing—a combined total of 55,000 gal lons.

Of the three handlers selected for the sample, one handled fluid

products only and the other two manufactured cottage cheese in addition

to the fluid products. The sample handlers represented sl ightly more

than 50 percent of the total Class I volume of the market.

Se1ect i on of study per i ods. The time period under study con

sisted of December 1962 through November 1963. Four one-week periods

were selected for the study. Each season of the year was represented

by one sample period, as nearly typical as possible. The supply and

demand indexes were calculated for use as a guide in the selection of

each sample period (Figure 3). Weeks containing hoi idays were

el iminated. Each period selected during the school term consisted

of days when schools were not dismissed for any reason.

Al l sample periods were examined to determine if any abnormal ities

could be detected in Class I disposition. There was no apparent disparity

from the expected pattern of disposition in the sample periods selected.

The months were then grouped for analysis as fol lows:

. Time Per i!od
1

December

January
February

March
Apr i 1
May

3
June

Ju 1 y
August

September
October

November
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^Data from a 12-month centered moving average for January I960
through December 1963. (Source: Mi lk Market Information, Knoxvi l le,
Tennessee Marketing Area, USDA-AMS, Federal Order No. 101 (Knoxvi lie,
Tennessee: January I960 through December 1963).

Figure 3. The relationship of seasonal supply and demand i
for the Knoxvi l le market.

ndexes
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The fol lowing sample periods were selected:

Period 1. January 6- 12

Period 2. Apri l 21 - 27

Period 3. June 16 - 22

Period k. October 6- 12

The sample data were col lected from the handlers dai ly records

of inventories, receipts, processing and distribution so that a

reconci l iation of receipts, processing and sales could be made,

receipts, processing and Class I distribution patterns were developed

and comparisons made of each.

The

Assumptions Concerninq the Results

For any study of this nature, certain assumptions must be made,

some impl icit and some expl icit. The assumptions under which this

study was conducted were as fol lows:

Exp l icit assumptions.

The seasonal demand patterns for the sample periods were

not different from the normal pattern. The solution to

the whole problem revolved around the demand pattern.

2. The seasonal demand pattern would remain static, but the

processing and receipts patterns could be altered by the

handlers. In the short-run this could be accompl ished by

adjusting days of receipts and processing and uti l izing

market wide holding capacity; in the long-run new

faci l ities for processing and new holding capacity could

be constructed.

1 .
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3. The sample handlers were simi lar to other handlers on the

market. Actual ly they were somewhat larger but had simi lar

processing, receipts and sales patterns (see Appendix

Table IX).

ki The sample periods were representative of the other weeks

in the months included in each sampie period.

5. Producers are fixed on the market; i.e., supply is adjusted

through price changes or other economic factors and not

by dropping or adding producers seasonal ly.

6. The butterfat test of the supply and disposition were

constant for each sample handler and each sample! period.

The butterfat tests for receipts and disposition were

availabie for the month but not for the individuai days.

7-. There was no materiai change in the opening and closing

inventories for packaged products for each sample period.

Impl icit assumpt ions.

1 . Assumes no producer or retai i price changes which would

affect sales or mi lk procurement during the sample periods.

2. No change in holding capacity of the market during 1963.

3. No change in i963 from other years with the introduction

of a full supply contract with the cooperative.

k. No seasonal changes in uti l ization of milk and milk products

in 1963 from the normal or historical use.



CHAPTER I I I

DETERMINATION OF THE SAMPLE PATTERNS

This chapter is devoted to that portion of the problem deal ing

with the sample pattern of receipts, processing and Class I disposition.

The purposes of this phase of the invest i gat ion ^«(e re to establ ish the

receipts, processing and Class I disposition patterns so that the

effects of these patterns upon the reserve necessary for operations

could be determined.

Rece i pts

The receipts data were obtained from two sources: the Knoxville

Milk Producer's Association which represents approximately 88 percent

of the total del iveries for the market and the sample handlers. The

purposes of the milk del ivery data from the Knoxvi lle Mi lk Producer's

Association were: (1) to establ ish the receipts pattern for the entire

market; (2) to distinguish any differences that might exist between the

market and the sample handlers; arid (3) to determine, if possible, any

producer mi lk that the sample handlers might have received in addition

to their normal supply.

The total del iveries by the cooperative are presented in Figure-4

and Appendix Table I I I . The data were plotted in Figure 4- for al l

sample periods. There appears to be no definite pattern established

between sample periods. Period I shows the del iveries to be considerably

lower on Sunday than for the remaining days of the week. However, during

2k
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the remainder of the week plants were on an every-other-day schedule.

For Period 2, Sunday del iveries were high compared to the remaining

It appears that the reason the del iveries were highdays of the week.

on Sunday during Period 2 was that this was the season of flush

production (Apri l) and the market customari ly transfers large

quantities of surplus mi lk to manufacturing plants on the week ends.
I

For Periods 3 and 4, Sunday del iveries were low compared to the

remaining days of the week, with no every-other-day del ivery pattern

consistently evident.

It could not be determined whether the sample handlers received

mi lk from the cooperative in excess of their normal supply due to the

cooperative shifting loads of mi lk to various handlers and manufacturing

plants. The cooperative has several tanks of mi lk that are not

permanently assigned to any handler and these were shifted to various

handlers during the sample periods.

The receipts of producer mi lk by the sample handlers represents

al l mi lk the sample handlers received from producers regulated by the

Knoxvi l le Federal Order. These receipts are presented in Appendix

Table IV. This table shows receipts of mi lk by days for each sample

period and the mean for the entire sample. Also, the dai ly percent of

the total receipts for each sample period is shown.

The receipts are low for each sample period on Sundays with these

receipts representing from 6.6 percent of the total for Period 4 to 10.7

percent for Period 2. The receipts on Wednesdays represent 9-9 percent

of the total for Period 1 and 16. 1 percent for Period 4. There appears
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to be no definite establ ished receipts pattern between sampie periods

by the sample handlers (Figure 5). There is a tendency for the receipts

to be rather low on Sundays and Wednesdays as compared to the total

dai ly average. Handlers apparently only receive mi lk from the

producers to meet immediate needs.

Process i nq

The processing data were obtained from the pacl<aged finished

product for one sample handler and from the volume of mi lk to be

processed for the two remaining sampie handlers. This was taken into

consideration in the aggregation of the processing data.

There was no mi lk processed on Sundays and very l ittle on

Wednesdays (Appendix Table V). The maximum processing days were

Monday, Tuesday, Thursday, and Friday with Saturday fal i ing si ightiy

below these days. There was a definite pattern estabi ished for

processing by the sample handlers (Figure 6).

Ci ass J_ Di spos i t ion

For the purpose of this study, Ciass I disposition was considered

to have been made on the day that the sample handler recorded the trans

action. In the case of distributor sales, the handler recorded the sale

-as of the date the distributor obtained the mi ik at the handler's plant,

although the distributor may not have disposed of it unti l a day or two

later. There are some sl ight discrepancies in the whoiesaie -and retai l

-sales due to the handlers accounting methods. Two of tho sampie handlers

inventoried del ivery trucks only once a week and there is some disparity
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in the Class I disposition on this day in relationship to the remaining

days of the week,

from the results obtained.

These discrepancies were minimal and do not detract

The Class I disposition data are presented in Appendix Table Vl l.

This table includes the pounds of mi lk disposed of by days, the total

pounds by sample periods, the dai ly percent of the total and the

for the entire sample.

mean

There was very l ittle Class I mi lk disposed of

on Sundays, only about one-half of one percent, which was sold to

distributors to be distributed later. Of the remaining days, Wednesday

was the lowest in sales, representing from 13.0 percent of the total

sales for Period 1 to 1-4.9 percent for Period 4.

and Thursdays were about equal.

Sales on Tuesdays

Mondays, Fridays and Saturdays were

the highest disposition days, with Friday being the peak day.

sample periods fel l within the same pattern with some level ing out on

Tuesday, Wednesday and Thursday for the 4th sample period (Figure 7).

A comparison was made of the receipts, processing and Class I

disposition patterns (Figure 8).

A1 1

There was no receipts pattern

establ ished between sample periods for either the total receipts from

the Knoxvi l le Mi lk Producer's Association or the sample handlers, but

there was a very definite pattern of both processing and Class I

disposition between the sample periods.



 

 

 

31

POUNDS (000)
350

'n
/ \

/A
/

I300 / \

4, \
'K \4

/
( ^

h.
f

//250 N

: ' \
\

$ 2
200

3

150
Sample Period

Jan. 6-12

Apri l 21-27
June 16-22

Oct. 6-12

1

2

100 3
4

50

I 10 i
s M T W T F S

DAYS

_ Figure 7- Class I disposition by days for each sampl
KnoxvI 1 1e, 1963.

e period.



32

-C

u
fO

(/)tfi Q)

O

XJKI-

(M >v
O JD

O o

5 2 $ c
QC O

(T UJ
UJ (L
Q.

O
Q.
in

Z X)

in

U) i/> in

fD•-►-
oUlUJ
X(t O

UJ in
0. —

o ooo
m

oc o
UJ lO

o o c
oo «T5

0.

c

in
in

(1)
U
O

Q.

inir> ifi

CL

0)
uu.
(D

H I- O
vO

C CTi
O —

to

oo
oo in

5 
q̂:

OC.
i- 0)UJ

UJ 030.
0. Q. —•

I- >
O X

o
c

• is::s
00

Q) X
o

(/) D —(O
cr> i_

I- »- 0)
z CL

UJ UJ
o (Du

o oK O O O O OOC o
Ul If)
0. “

UJ in o om Q.
Ea
03
m



CHAPTER IV

DETERMINATION OF THE OPERATING RESERVE

AND THE PROJECTION OF THE SUPPLY

This chapter is devoted to the reconci l iation of receipts,

processing and Class I disposition of the sample handlers for each

sample period and the projection of the supply in relation to the

demand based upon the obtained operating reserve and the supply and

demand indexes.

Reconc i 1 iation of Receipts and Uti 1 ization

The receipts consist of producer mi lk only unless additional

mi lk was needed in the processing. No consideration was given to the

shrinkage incurred from the pick-up of the mi lk at the farm to

del ivery at the handler's plant. For this study i t was assumed

that there was no shrinkage.

The butterfat tests of the dai ly receipts were not avai lable,

so the average tests of producer receipts for the month were used for

each individual handler in the sample. These tests were used in

calculating the whole mi lk equivalent of the mi lk processed (Appendix

Table VI).

The inventories consisted of bulk raw mi lk, skim and cream.

These inventories were obtained from the individual handlers in the

sample and combined for reconci l iation purposes.

The reconci l iation of pounds of mi lk product received and

pounds processed is presented for each sample period in Table I . The

I Isupply used 1 1 l ine was obtained by adding the opening inventory and

33
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the amount received and subtracting the closing inventory. This l ine

represents the maximum used for disposition either by processing or

bulk sales.

The "supply used" was transferred to Table I I , which is the

calculation of the amount of necessary reserve to meet the handler's

processing demand. The "Class I disposition" l ine in Table I I states

the actual pounds of Class I mi lk disposed of by the sample handlers,

processed" l ine states the actual pounds of milk processed.1 1The The

'cream removed" l ine states the calculated amount of cream that was

necessary to reduce the butterfat tests of the receipts used in

processing to the butterfat tests of the aggregate finished products.

To state it another way, the amount processed plus the cream removed

represents the amount of whole mi lk necessary to obtain the processed

pounds based upon the butterfat tests of the producer receipts and

finished products. The "additional supply needed1 1 1 i ne states the

amount that the sum of the "processed" and 11cream removed" exceeds

the "supply used.1 1

The figures in the 1 1percent of Class I disposition 1 1 column were

obtained by dividing the mean of the l ine represented by the mean of

the "Class I disposition.I I I Isupply necessary to meet the demand

was obtained by summing the percent of demand column or dividing the

sum of the mean of the "processed','' "

The

cream removed" and "additional

I I

supply needed" by the mean of the "Class I disposition.

The amount processed compared to the Class I disposition varied

between sample periods from 102.6 percent for Period 1 to 104. 1 percent

I I
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for Period 3. There appears to be no ready explanation for these

differences. The cream necessary to convert the processed mi lk to whole

mi lk equivalent ranges from 2.4 percent for Periods 2 and 4 to 2.9 per

cent for Period 1 . These variations are dependent upon two things: the

butterfat test of the receipts and the butterfat test of the amount

processed. The only additional supply necessary to meet the demand was

This represented 0.2 percent of the Class I disposition.

The supply necessary including operating reserve, to meet the

Class I demand varied from 105.3 percent of the Class 1 demand for

in Period-4.

Period 2 to 106.9 for Period 3.

Minimum Supp1y Estimate

According to the supply and demand indexes

sufficient operating reserve supply of mi lk during

if there is a

October

be an adequate supply the remainder of the year. By using

there wi l l

October as

the base month and the Class I disposition as a base of 100,

projected supply of producer mi lk was obtained (Figure 9).

the

The operating

reserve obtained in Period 4 was used as the base and through the

of ratios and the supply and demand indexes, the operating reserves for

the remaining months were obtained.

use

The projected supply in relation

to the demand was compared to the actual supply and demand relationsh ip

reason that the actual supply dropped below the

projected supply was the extreme drought conditions during September,

October, and November, 1963.

for 1963. The main

The classification of producer mi lk according to the definitions

used in this report is presented in Figure 10. This shows how the
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PERCENT

140 r Actual Supply Producer
Milk-1963

* * • • .

*\ Projected Supply of
Producer Milk .•120 - / /

/ N •

100

Close 1 Milk

80

1 jO'l i

J F M A M J J A S O N D

MONTHS

Total supply of producer mi lk for the Knoxvi l leFigure 9.
market during 1963 and projected supply in relation to the Class I
demand.
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DAILY AVERAGE
POUNDS (000)

600 -

550 Surplus %
>

Seasonal Reserve500

%
m

450 Operating
iReserv^

Class 1
400

J F M A M J J A S O N D

MONTHS

Actual Class I Sales.

m I sales.Operating reserve - computed at 107 percent of Class

Seasonal reserve - mi lk avai lable al l months, if minimum Class
1 sale? plus operating reserve are met in October.

Surplus - mi lk received in al l months over that needed for
Class I sales, operating reserve and seasonal reserve.

Classification of producer mi lk on the Knoxvi l leFigure 10.
during 1963.market
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market was suppl ied in relation to the Class I demand and the operating

an adequate operating reserve for October andreserve. There was not

November.



CHAPTER V

SUMMARY AND CONCLUSIONS

This study was made for the purpose of determining what constitutes

an adequate supply of producer mi lk for the Knoxvi l le, Tennessee, market.

Such a measure might be used in setting the optimum ranges in supply

demand price adjusters and as a guide for del ineating l imits to supply

needs if a voluntary quota plan is instituted.

Operating reserve, seasonal reserve and surplus were defined so

that the extra mi lk not used as Class I could be classified. The

seasonal supply and demand indexes were calculated so that they could

be used as a guide in classifying the excess mi lk and to project the

optimum supply of mi lk in relation to the Class I demand.

One phase of the study was to establ ish the receipts, processing

and Class I demand patterns. No definite receipts pattern was establ ished

for either the total del iveries for the market or the sample handlers.

but there were very definite patterns establ ished for the processing

and Class I disposition between sample periods.

The raw whole mi lk storage capacity of the market was very

important in determining the necessary operating reserve. This was

true because of the tremendous fluctuations in day-to-day processing

and Class I disposition. The necessary receipts for the Class !

disposition and operating reserve varied from 105.3 to 106.9 percent

of the Class I disposition. For a market with inadequate raw mi lk

42
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storage, less than the two days avai lable on the Knoxvi l le market,

and with comparable processing and Class I disposition patterns the

operating reserve requirements would be increased. The approximate

107 percent of Class I sales maximum needed for a sufficient supply

of mi lk on the Knoxvi l le market is not too far out-of-l ine with the

traditional recommendations of 1 10 percent. Thus greater credence

should perhaps be given to this figure in setting supply-demand

adjusters and if Class 1 quotas are instituted.

In comparing the supply and demand indexes, it was found that

if the market has an adequate operating reserve for the month of

October, the market would be adequately suppl ied the remainder of the

year.

Loss from the farm to the plant was not considered in this

Therefore, when the results herein reported are used, al lowances

should be made for any such loss that might occur,

that a study be made of the amount of loss from the farm pick-up in

bulk tank to del ivery at the plant.

A classification of the producer mi lk on the Knoxvi l le market

was made for 1963 to determine the amount that was operating reserve,

seasonal reserve and surplus,

if the market had the necessary operating reserve for the year,

market did not have sufficient operating reserve for October and

November, 1963.

study.

It is recommended

An attempt was also made to determine

The
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TABLE IX

COMPARISON OF HANDLERS ON KNOXVILLE, TENNESSEE
MARKET AS OF JANUARY 1 , 196^

Type of
Disposition—/

Sales

Days
Receipts

Days

Processing
Days

Handler

s i ze£^Hand 1er

W,RM-SEveryday
Everyday£/
Everyday

M,T,T,F,S
M,T.T,F,S
M,T,T,F,S

A M
W,R,DM-SB* L
W,RM-SMC
W,R,D
W,R,D
W,R,D
W,R,D

M-SM-SS M-SD

M-SM,T,T,F,SEvery-other-day
Everyday
Everyday
Everyday
Everyday
Everyday

E M

M-SM-SF M

M-SM-SG M

W,RM-SM,T,T,F,SH* M
W,R,D
W,R,D

M-SM-SI* L

M-SM,T.T,F,SSJ

^Sample Handlers.

—^Size classification: Large (L) - Over 2 mi l l ion lbs. of Class I mi lk
disposition monthly; Medium (M) - 1-2 mi l l ion lbs. of Class I mi lk
disposition monthly; and Smal l (S) - Less than one mi l l ion ^bs. of Class
I mi lk disposition monthly,

—/wholesale (W), Retai l (R), and Distributor (D) Sales,

^./sometimes do not receive on Sunday.
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