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PREFACE

This study is concerned with the analysis of optimum market organi-
zations of the United States fluid milk industry under each of éeVeral
alternative assumptions. The primary objective is to determine the ﬁum-
ber, size, and location of fluid processing plants that would minimize
the total assembly, processing, and distribution costs under alternative
assumptions, A spatial equilibrium model is used in the analysis which
includes economies of size in processing as well as assembly and distri-
bution costs.
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CHAPTER T
INTRODUCTION

The fluid milk industry in the United States is characterized by a
constantly changing economic environment; Muchvof the economic change
within the industry hag been the result of the develoément and advance-
ment of new techniques ana innovations within-seﬁeral interrelated sec-
tors making up the ihdustry. In the years following World War 1I,
changes in the quantity of milk produced on farms Qere irregular but
generally the‘trend was upward., Milk prddﬁctioﬁ tétaled 120"billion
ﬁodnds in 1945 aﬁd had increaséd to 127 billion pounds by 1964.1 |
After reaching a peak in 1964, production began to decrease and was
only about 116 billion pounds in 1969, |

The relative stability in total production concealed the drastic
changes which were 6ccurring in the production of milk, The’number of
dairy cows conﬁinually decreased ﬁhrdughéut ﬁhe pericd. Tn 1944 ghe
ﬁotai number of éows waé 25 millioﬁ,bls.ﬁ million inv1965 and 14.1'mi1-
lion in 1969.2 At the same time milk production pef cow increasgd con-
sistently throughout ﬁhe périodo From 4,787 ﬁounds in 1945 production
per éow increésed.to 9,189 pounds in 1969, | |

Factors contributing to increased production per cow include ime
proved rations and better feeding practices, bfeeding énd retention of

higher producing cows in herds, and improved managerial practices.



Practices of dairy farms have also changed. Greater efficiencies
in the production of milk have been iﬁtroduced through technological
a&vances éuch‘as bulk handling of milk, pipeline milkers, and automatic
feed movement. The production sector has experienced the substitution
of capitél for labor as the more efficient stablé producers have made
use of this new technology to increasé ﬁerd sizeé of high-producing
animals while marginél producers havé been unable to make the

transition and have been phased out of the industry.
Industry Changes

The market structure involving the assembly of raw milk and the
distribﬁtion of the‘final product ﬁas‘undergone significant changes;
Historiéally, milk proauction was coﬁcentraﬁed near consumptio; cénters
because‘freéh fluid.milk wag bﬁlkyg perisﬁable and relaﬁi&ely expensive
t§ ship. The assembly and disﬁribution functions were clésely related
aﬁd were limited in scope in terms of.Serving Aistant markets. However,
as urEan areaé acréss the United States were expénding, the need for thé
separation 6f the production aﬁd distiibution segments int§ speéializédb
areas of the industry becaﬁe apparent, New technologies Within the'
tranéportation industry were developed to make this spécializationa
possibles Impro?ed highway systems, bulk handling of raw milk, large
capacity transports capable of héndling thé final product, and new
advanceé of in-rouﬁe refrigeration greaply‘enhanced the flexibility of
milk assembly and its distribdtiona Today, locally prdduced fluid milk
can be used to serve distant markets with 1itt1e or no deterioration |

in qualitye.



The processing sector has adapted to the changes occurring in the
othervsegments of the industry. The fluid mllk p*oc9551ng industry of
the early 1900's typlcally consisted of sin igle-plant £irms, Each firm
had a source of milk and processed the product for sale in a single
town or urban center., The fundamentai structure changed gradually
until World War II, then éhanges 1ntensl£1eda The number of plants
pfoceq51ng fluid mllk product% in the United States decreased by nearly
two-thirds between 1948 and 1965 (Tdble ). Total plant numbers

decreabed 77 percent over the seventeen year period,

TABLE T

NUMBER OF FLUID MILK PROCESSING PLANTS OPERATED BY
PROCESSOR-DISTRIBUTORS AND PRODUGERS-DEALERS,
: 1948 AND JANUARY 1965

1948 Janvary 1963 Change 1948 to
Type of Operation Number Percent Nuwber Percent 1965 (Percent)
Processor-distributor 8,392 43 3,920 70 -53
Producer-dealer 11,319 57 1,677 30 -85
Total Plants 19,711 160 5,597 100 =77

Source: Data prepared for National Commission on Food Marketing
by the U. S. Department of Agﬁjculture, Economic Research Service,
Marketing Economics Division. :

Several factors have contributed to the large structural change in

the post World War II period., Fluid milk processing functions had been



developed to such a degree that considerable investment in equipment
was requirea. Larger maﬁufacturing firms with théir superior financial
strength and oppértunities to gain better utilization of their existing
plant facilities were encouraged to enﬁer fluid milk operations. 1In
many instancés, these were mﬁltinplant companies seeking the ﬁost effi-
cient use of.existing facilitiesa4 vMergers and sale or di:solutioﬁ of
some bﬁsinesses fesulted in a new con%oiidation of ﬁhe fluid milk pro-
éessing industry. 1In addition, many existing firms operating high-
capacity urban plants were motivated to penetrate new markets tor
increase their plant volume and opetating efficiencyo
.The adéption of ﬁaper containers also created an incentive for

management ﬁo increase plant size. The greater éapacity of éqﬁipment
édapted to baper céntainers gaverlarge>wh01esa1e proéessors a coﬁpeti-
tive édvantage over small ﬁrocessorso Thé équipmegt is associated with
high costs in smalléscale operations. As a resﬁlt, maﬁy local proces-
sérs were acquired by 1a£ger firms while othefs were phased out of the
iﬁdustry. |

o Thé changing structure of the industry and expansion of marketing
areas aiso géve rise to certain institutional factors. Federal milk
matket orders were set up as a legal iﬁstrument to define the terms
ﬁpbn which handlers; Who.are engaged primarily in thé handling of fluid
milk disﬁribution in a regulated market, purchase milk from farmers.
The purpose éf a market order is to promote and maintaiﬁ orderly mar-
kefingsbof milk by farmers thle assuring fhat aﬁ adequate supply ofb
wholesomé milk is always évailable to proceséorsn |

| ‘The relativé success of the market order concept can be appraised

from its growth in number of markets in existence and amount of milk



affecteds There were 29 milk marketing orders in 1947, 39 in 1950, and
a péak of 83 reached in 1962. As a result of mergers énd consolidation
the number was reduced‘to 73 in 1965 and to 67 in-1969 (Figure 1).6
Ho&ever,the volume of milk affected by Federal orders wés at an
all=time high in 1969, |

State milk contrél orders have the same basic goals as the Federal
orders. However, in.addition to assuring an orderly flow of milk from
the farm to the processor, state agencies have the authority to set
miﬁimum fafm prices and/or resaie prices at the wholesaie and retail
1e§eis. In‘1965; 20 state milk éontrél orders were in existence,
States involved in State ﬁilk control orders are illustfated in
Figufe 2. Although:Fedéral énd State érders do not directiy influence
thé market stfuéture‘of the industry; they do add stability in thé
producti§n énd processing sectorse | |

bThevadvancements and changes occurring in the fluid milk industry
enhanced the development of othér institutionél factoﬁs to assufe‘that
a high quality product reached fhe conéumefo Since fluid milk is
ﬂighly perisﬁable and is“aﬁ éxcelient ﬁediﬁm for the ﬁransmissién of
diseaseuproduéing organismé, City, County,’State and Fe&eral health
agencies havé maintained a consfant surveillénce éf sanifary conditions
in the industry. The sanitary‘standafds providé assurance 6f high‘ |
qﬁality fluid milk bybtheif regulétions and feéuiremeﬁts for apéropriate

construction of facilities in all aspects of the industry.
The Problem and Justification

The ever changing economic environment has resulted in significant

changes in the fluid milk industry with respect to size, type, number
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Figure 1, Milk Marketing Areas Under Federal Orders as of January 1, 1966




Figure 2. Sta,tesVWitthu'thority to Regulate Milk Prices at the Farm Wholesale or

Retail Levels, 1965



and location of fluid milk processing facilities in the United States.
Thé competitive behavior of the industry has been influenced signifi-
caﬁtly by these changes, resulting in an alteration of the market
structure of the industry. These developments provide an environment
of change which affects the efficiency of all functions associated with
the marketing of fluid milk. There is little doubt that changes within
thé various segments of the induétry can affect the behavior of those
involved in the‘many functions of the fluid milk industry. |

Any effort to determine the optimum number, size, and location of
fluid milk processing facilities or direction‘of ad justment requires
both data and analysis. Although an optimum organization may never be
atfained in a dynamic economic environment, a partial équilibrium anal-
ysis may provide the direction and magnitude for desirable changes.
The analysis of an optimum market organization should provide: (1)
guidelines to individual firms to eliminate any unnecessary inefficien-
cies in their existing organization and future growth, and (2) guide-
lines to those involved in policy formulation to better facilitate the

needs of producers, processors, and consumers.
Objectives and Procedures

The purpose of this study is to test the applicability of a model
which may serve as a useful toocl to those individuals interested in a
ﬁore efficient fluid milk market organization in the United States. The
specific objectives are to determine: (1) the least cost markeﬁ
organization under conditions 6f pure monopoly in a given market ( a
ﬁon-festricted model in which a firm in a given market has no capacity

restrictions), (2) the optimum market organization using the 1965



resource pricing structure (a non-restricted model), (3) the sensitiv-;
ity of optimum market organization using a restricted model (both
capacities and firm numbers restricted) and alternative assumptions per-
taining to base point pricing schemes in the resource market, and (4)
the least cost market organization for the existing market structure;
Chapter I1 is devoted to the theoretical considerations in the
location of processing plants. Examined in detail are the locations
and market areas of processing plants under alternative assumptions.
Chapter III contains the model seleﬁted for use in the study. The model
involves the usebof linear programming as the foundation and includes
the transportation problem and a nonlinear programming technique. The
generation of basic data and cost estimation procedures are included
in Chapter IV. Market areas are also defined., Chapter V contains the
results of the optimum non-restricted market organizations under alter-
naﬁive assumpﬁions concerning the level of farm prices. The optimum
restricted market organizations under alternative farm price assumptions
are discussed in Chapter VI. Also included in this chapter are the
results for a model based on the 1963 structure ofbprocessing firm
numbers and farm prices., Finally, Chaﬁter VII contains the summary and

conclusion and some comments on the limitations of the study.
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CHAPTER II

THEORETICAL CONSIDERATIONS IN THE LOCATION

OF PROCESSING PLANTS

Economic activities seldom occur in predetermined locations but
are generally subject to locational choice. The Basic determinants of
location involvé the following components of the economic énvironment:
area resource endowments, transportatibn costs for moving to potential
processing sites, transfer costs for moving products from processing
locations to markets, and the demand for the final product in an area.
Given these componeﬁts, locations will exist where economic acfivity
can be pérformed most efficiently.

In a sense, it is possible to call all locations where economic
activity is possible a feasible location. However, among the numéréus
feasible locations for economic activity, there is one (in rare in-
stances more than one may exist) optimal location for a particulaf
facility or industry, Optiﬁality as used in the context of this anal-
ysis refers to the location of economic activify which will minimize
cost under the assumptions and restrictions set forth in the analysis.
The purpose of this chapter is to examine some of the more.relevant
historical works in 1ocation theory and to modify some of these
theories to provide a basis for the analysis of the spatiai dispersion

considered in this study.

11
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Review of Selected Contributions to the

Theory of Location

Location theory and economic theory are basic to an understanding
of the space-ecohomy. The theory of location was first conceived by
the German Agr1cu1tura1 Economist von Thunen.1 Von Thunen's analysis
was restrlcted to the effect of transportatlon on the composition of
crop farmlng, given a populatlon cluster, within a unlformly fertile
valley. The location decision rests upon the differences in the cost
of a given crop at alternative s1tes. In turn, the cost differences
are due to the land rent.and the transportation costs. The basic solu-
tion of wvon Thunen's investigations consisted’of a set of coencentric
circles around a central city with location of production being deter-
mined by the relative weight and bulkiness of the commodity being
produced. The inner zones, 1ocated near the central city, were char-
acterized by enterprises devoted to perishable and bulky products such
as dairy products and.fresh vegetables. vGrains, being less perishable,
yere produced in the intermediate zones and cattle'ih the outer zones.

Alfred Weber, an early location theorlst, is cred1ted with being
the first to attempt the analysis of ch01ce of industry in terms of
transport costs, wages and raw material prices. His analvtlcal ap-
proach was prooedurally the opposite of von Thunen's. 1In von Thunen's
applications, the location is glven while the type of production is to
be determlned. Weber's theory assumes that the production is glven and
that the locatlon of the physlcal plant 1is to be determined, In apply-
ing his theory, Weber attempted to formulate an evolutionary historical
theory of spatial development from the primitive agricultural

' . . a4 . 2
settlement to an advanced degree of industrialization.
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Much of the theory dealing with spatial economies and location, up
to and including the workers of Weber, did not firmly tie the theories
of location to the general economic theory of the firm and equilibrium
conditionss It was E. M. Hoover who successfully combined the relevant
Weberian analysis with the contemporary economic notations embodied in
éhe theory of the firm and partial equilibrium analysis.3 Hoover's

' 4
two volumes, Location Theory and The Shoe Leather Industries, and

The Location of Economic Activity5 provide an excellent comprehensive
and critical discussion of location.

Losch is generally regarded as the first location theorist to at-
tempt to combine location theory with general equilibrium analysis and
to create a general system. He recognized the general interrelationship
of spatially separated economic unité, and analyzed the choice of loca-
tion in terms of spatial interdependence. Losch found the optimum
shaped economic regions to be formed as hexagons, |

The theory of location like many othér areas of study advanced
quite rapidly with the further development of spatial equilibrium
analysis. The contributions of Samuelson, Koopsman, Déntzig and.others
iﬁ the development of linear programming, especially tﬁe transportatioﬁ
aépects, provided a tool for conéidering the spatial dimension in locén
tion theory and general equilibrium analysis. As a result, é theoret-
ical basis for a spatial general equilibrium analysis of pfoduction
and choice of industrial iocation can be presented in a programmiﬁg
framework. This allows the involvement of more relevant variables in

determining an optimum location of a facility or an industry.
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Locations and Market Areas of Processing Plants

Under Alternative Assumptions

The least cost locational organization of the fluid milk industry
will vary in form as well as complexity with the types of assumptions
made regerding the activities involved in production, transportation
and processing. Assumptions involved in delineating market areas
were: (1) there are areas uith given Supplies of raw product (also
referred to as the resource and/or raw resource throughout the text)
and areas with given demands for/the final product, (2) transfer costs
per unit asspociated with the movement of the raw product to processing
fac111t1es are the same for given dlstances in all areas and do not
vary with the quantity shipped, (3) transfer costs per unit are the
same for giuen distances in all areas for the distribution of the frnal
product and do not vary with the quantity shipped (transfer costs for
the final product are not the same as for the raw product), (4) ‘the
1nput is localized; that is, it is available only at speclal points
(assembly p01nts) where the raw product has been accumulated from a
homogeneous productlon density, (5) transfer costs 1ncurred in the
movement from producers to the loca11zed assembly points are paid by
producers, (6) the demand for the final product is also localized at
spec1a1 poxnts referred to as dlstrlbution points, (7) the final prod-
uct and the raw product are homogeneous for all areas, (8) processing
costs per unit are varlable with the size of plant but are determ1ned
by the same function at all potential sites. |

In dellneating a market area, consider first the case for a single
isolated market w1th one progessing facillty located within the area.

Given thlS facillty, the procurement conflguratron would be circular
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as in Figure 3 and as described by von Thunen. Prices paid to producers
- would be the f.o0.bs raw product (raw fluid milk) plant price, but the

effective price would be the f.o.b. price minus transportation costs.

Figure 3. Milkshed and Market
Area for an o
Isolated Market

The distribution configuration would consist of a similar set of
concent¥ic rings for retail pxiceé but with thevloﬁest prices at
point A, Prices paid by consumers wéuld Ee ﬁhé f.0.b. plaﬁt :etaill
ﬁrice plus transportation costs. The tran#portation costs would not
necessarily be the same on a pér unif bésis for the final product and
#he eduivalen£ value of raw prdduct. |

| The analysis is similar when consideration is given to a less iso-

lated afea and wﬁen two planté are estabiished. Given a standafdized
pfoduct énd the same érocurement and'processing costbfunctions as for
the singie mafket, the same f.o.b. plant prices for the resource and

the product would exist in each market. FEach processor would attempt
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to buy from whatever production area could supply it at the lowest cost
(including transfer eosts); If the production costs for the resource
are equal at production areas equiéistance from bath markets, the pro-
curement afeas will be divided among markets on tﬁe basis of relative
assembly tosts alone, |

The physical processing facilities in twao sufficiently isolated
markets will have milkshed configurations similar to those of Figute 4,
The stralght line CD is equidistant from the processing locations and
would separate the milksheds of the two markets. If one or more of the
cost factors become differentiated between the two markets, the straight
line CD will take on cyrvature, belng convex to the market with lower

costs and shifting outward from that market.

Figure 4. Milksheds and Market Areas for Two Markets
With Equal Costs
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Expanding the above analysis to three markets, a more general type
of milkshed confiéuration as in Figure S would be observed. foints A,
B, and C are equidistant from the boundry lines of the three markets.
If the analysis were extended to include more markets.undér the same
assumptions, the market configuration would become £hé familiar hexagons

first developed by Losch.

Figure 5. Market Areas of Three Processing
Facilities With Equal Procure-
ment or Processing Costs

If procurement or processing costs are less at one production area
than at another, the outcome will be shown in Figure 6 rather than in
Figure 5. The favored production area will be able to meet a less

favored rival more than half-way., 1If the costs are unequal at the three
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potential processing locations, the market-area and productiﬁn‘ﬁilkshed
boundaries between any two locations is ﬁearer the center of the higher
~cost area and is curved around it. 1In figure 6, for example, costs of
procurement (or processing) are assumed to be lowest at A and highest
at C, and thevcurvature is around market C. The greater the cost
differential, the more circumscribed will be the market areas of

higher cost pointss,

Figure 6., Market Areas of Three Processing
Facilities With Unequal Procure-
ment or Processing Costs

The cost differentials may be due to differences in production
costs or production density on the production side. On the distribution
side, the primary differenées in costs may be due to pdpulation differ-
ences between market areas coordinated with a given market's ability to
penetrate‘or absorb new market areas where further ecbndmies of size

can be obtained by increasing the size of the market area. -
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Processing facilities 1oéated at A and B have economic superiority
over the facility located at C. If market A should happen to gain
further economies of size or increased efficiency, it will penetrate
the markets‘of Eoth B and C. The extent of penetration will dependvon
the relative costs in the market channels of B and C. Since C has the
hlghest combined costs of procurement and prpcesslng, this market will
be penetrated by A more effectively.,

Within the existing organization of the fluid milk industry, there
are certain cqﬁponents which will definditely influence thé current |
1ocation'of the processing.faéilities. A fairly common ﬁricing pattern
is thé basing-point system in which delivered prices of all sellers are
align;d écéording to freight costs from some designated basing point
or points, usually the important producing or disﬁribﬁting centers.

In manf instances, the basing-point systém is é feflectién of ofigi-
nally lower production costs at the basing-point, even after new |
producing centers have attained comparable efficiency., The effect of
geographlc price discriminations upon the 1ocat10ns of the processors is
an intricate question to whlch no complete ar factual answer has yet
been given. Regardless of the pricing tactics used, it is still advan-
tageous for a seller of a comﬁodity to be 1oc;ted at or near the center
of a large market with as few near competitérs as possibie. -

Actual market.prices in the dairy industry are consistent with the
use of a basg-point pricing sysfem as a method of determiﬁiﬁg a fair
price to be paid ﬁo producers.7 The base point is the surplus produc-
tion area of Minnesota and Wis¢onsiﬁ. At this point, a base price is
determined primarily on the basis of support prlces for Grade A m11k

in alternatlve uses (e,ge. manufacturing milk). At successively greater
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distances from this hase point, the producer receives the base price
plus a premiym equivalent to the cost of transportation from the base
pointe. The ﬁarket areas in Figure 3, &4, and 5 under these conditions
become distorted by the variation in resource prices.,

For the singlé market case, with a p:ocessing facility already
established at A and with a price premium from a.base point, the milk-
shed configuration will be similar to the one illustrated in Fiéure 7.
The processing facility 1§cated at point A will attract the resource
from the cheapest source of supply which is back toward thé base point.
Plant A will be at a disadvantage in processing supplies from areas at

greater distances from the base point.

Base Point
[ J [ 2

T

Figure 7. Milkshed Delineation of a Single
Distant Market Under Base-Point
Pricing '
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The same type of configuration will exist for each market in the
two-market case. Processors will seek supplies in the direction of the
base point. In addition, if the incremental inqreaseé in the pricing
structure are greater than the transportation costs, the skewness of
the milkshed will be more prominent in the direction of the base point
and could fesult in displacement of local production. The configuration

for two markets might be similar to the illustration in Figure 8.

Base Point
[ ]

Figure 8, Milkshed Delineation of Two Distant Markets
Under a Base~Point Pricing Scheme
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Patterns of intermarket movements of milk between ad jacent markets
can alsgo be affected. For.example, assume that market B has production
in excess of market needs, and market A has 1nadequate supplies of the
resource to meet processing needs. The markets are 300 miles apart,
and the same distance from the base point. Assume also that market C
has excess production and that it is located 400 miles in the direction
of the base point between A and the base point. Even though area B may
have excess production and'is located closer to market A, the excess
will not flow into facilities located at point A because of the priclng
structures. A pracessor at point A could obtain supplies at either B
or C at outlays of market price plus transportation' however, the re-
source cost at C is 51gn1f1cantly less than at B. TIf the differential
and the transport cost were 20 cents per hundredweight per hundred
miles, a processor would f£ill all his needs at the same f.o.b, price
by obtaining milk in the direction of the base ?oint. ‘It would cost
60 cents per hundredweight more to obtain his resource supbly from B
rather than C.. Market B would never be able to supply processors at
A as long as supplies are available for A in the direction of the base
p01nt. Only at incremental increases in prices lower than transpor-
tation costs will lateral movements into a market be economlcally
feasible. In general the base p01nt pricing scheme can lead to a
heavily skewed milkshed configuration toward the base p01nt,

The configuration of the distribution of the final product will
also 1nvolve a skewed market area. The skewness will be represented by
a configuration similar to that shown in Figure 9 for a two~market
economy. Plants located at peints A and B will have distribution

configurations which are skewed away from the base point. The reason



23

for this skewness stems from the resource pricing structure. A facility
located at point B can serve markeﬁs toward the base point, but the
facility has greater competitive advantage in the direction away from
the base point, This competitive advantage of plant B is the result of
higher resouxce costs paid by the firm located at point A. If unequal
processing costs existed between A and B, these costs differentials
could contribute to the degree of‘skewness. For example if plant B is
characterized by lower processing costs than A, the market configura-
tion for B could be extented further téward A and the boﬁndary lines of

market B expanded outward.

~
~
Base Point
A, .
7”7
) -~
- //
— - —

Figure 9. Distribution Delineation of Two Markets From
T Two Proce531ng Facilit;es Under Base-Point
Priclng With Equal Transportatlon and
Processing ‘Costss S

One of the major advantages cited for the base point pricing
system is the ease with whlch such a system might be policed or
admlnlstered. This is an important consideration in the establishment

of an organization. However, if prices are misgligned by this system,
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serious consequences can evolve for the producer and processor. To
illustrate the impacts of intermarket brice alignment, consider a
situation consisting of two adjoining market areas with producers pro-
ducing a homogeneous product at similar production costs with proces-
sing firms operating under similar economic environments (size,
competition, management, profit motive, etc.). Now assume a resource
price increase in market A of 25 cents per cwt, while market B main-
tains the initiai price structure, The 25 cent deviétion between mar-
kets, 1f it can be mgintained over an extended period of time, will
give rise to approximately a one-half cent per quart differential in
the finished product price between the two mérkets.8

Priceualignment with the new differential, becomes an immediate
concefn of the fluid milk processors. As a result of the price dif;
ferential, précessors in market B now have the opportunity to hecome
compeﬁitive in market A. There ére two important factors to consider
in evaluating the opportunity. First, movements of milk can occur
providing no barriers to entry in the market exist. Second, fluid milk
movements frombmarket B to market A éan continue‘as long as the price
in market A will cover.the price in market B plus the transportation
costs for such movements., If these conditions are e#pected to be main-
tained, processors in market B will expand their fluid milk markét into
a new distribution area. | |

The fluid milk processors located in market A will experienée in-
creased competition from outside firms. As a result, the market share
of the local firm in market A will decrease. With a decrease in volume,
the per unit cost of output Qill increase because of the spreading out

of fixed costs over a smaller output. In an effort to regain its
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market share, the processor in market A would have to consider some
alternafives such as product differéntiation, sales promotion, non-
price attachments, or a possible merger with another firm to gain
market power or economies of size.

Another factor to consider is the potential number of firms which
might‘be established oﬁ located in a given market. Up to this point,
only one facility per market has been assumed. A more realistic orga-
nization of the fluid milk industry would have a larger number of firms
serving ponsumérs in a given market., The general economic eﬁvironment
could be one of én organiéed oligopoly with more t#an one firm, no
collusive activities, and no '"price war'" pricing practices.

Within the framework of market delineation; consider the potential
location of more than one firm in a given area under the base point
pricing scheme. Generally, the configuration of the procurement
milksheds with more than one firm coula be the same as for a single
firm in a market. Net farm prices would be unchanged as long as the
f.oub. plant prices were the same. Thé major variations would occuf in
the configuration for the distribution of the final product. The loca-
tion problem now involves a new dimension which ihcludes the feasibility
of locating at a new site and the number of facilities which should be
located within the market.

Not all firms in the market would necessarily-be the same size.
Firm size proportionai to some fréction of total in-areaAdemaﬁd such as
1/2, 1/3, or 1/6 of the market could be specified. Plant sizes for |
export could be at a different level once the three ma jor blants had
been establishéd. For example, assume that ﬁarkets A, B, and C have

demands of 20, 12, and 12 million ﬁoUnds per month, respectively.
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The distribution configuration and plant location may be as depicted in
Figure 10, If processing at point A is such that three facilities have
been established to account for local demand, a fourth export facility
of 10 million pound capacity might be established to penetrate markets
such as B and C. In B and C, the most efficient plants are established
and are assumed to be the larger facilities (capacities of 6 million
pounds per month for the largest plant and 4 million pounds for a
second plant in each market). As further facility establishments in

B and C are considered, the ratio of economies of the 10 million pound
export plant in A to a 2 million pound plant in B or C may be suffi-
cient to offset transfer costs to markets B and C and beyond, thus
giving a distribution area in which certain islands exist where the

more efficient plants have located.

~
N
Movements from Base Point
e export facility A -
&
>
7~

Figure 10. Distribution Delineation of Three Markets With
Variations in Plant Sizes and Size of Market
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Within the analysis of location there are several variables which
are crucial to such analysis. These variables include the character~
istics of demand, production, resource pricing and factors influencing
processing costse. There are many combinations of these factors which
may lead to technically feasible solutions. The purpose of the next
two chapters will be to present the various data needed for the spatial
analysis and the model which will make use of this information to give

an optimal solution for lowest costs.
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CHAPTER III
THE MODEL

In the determination of an optimum location of a processing facil-
ity, management is faced with problems of choice. In many instances,
the choices are simple and can be fesolved by common sense and
experience. However, given the assumptions and restrictions as speci=
fied in Chapter II, the location and optimum market organization for
the fluid milk industry becomes too complex to be determined by
experience and insights.

In recent years, researchers have made increased use of mathemati-
cal programming techniques to handle the various complex decisibn.
alternatives to determine the optimum alternative. Linear programming
and transportation models represent mathematical programming techniqﬁes
which have been used to solve the trénshipment problems involved in
determining an optimum market organization. Even though linear pro-
gramming models can solve the transhipment problem subject to resource
and consumption constraints, the ﬁodel should also consider the econ-
omies of size which may exist in processing for the analysis of the
study. The purpose of this chapter is to present é model Wﬁich will
determine an optimum splution, beginning with linear programming as a
foundation and ending with the modifications necessary to describe the
transport-separable model which may be used in determiniﬁg the least

cost marketing organization for the fluid milk industry.

29
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The Linear Programming Model

Linear programming involves the analysis of problems in which a
linear function of a numberrof Qariables is to be maximized (or mini-
mized) when those variables are subject to a number of restraints in
the form of linear inequalities.l Linear programming had its develop-
ment in the field of military logistics. Dantzig, in an effort to
assist in the over-all planning of the multitude of activities of the
Us Se Air Force developed the "simplex method'" of solving programming
problems stated in linear terms. Extensions to, and variations of, the
"simplex method'" have been outlined by Dantzig,2 by Dorfman,3 and by
Charnes, Cooper and Henderson.4 Charnes and Cooper pioneered the appli-
cation of linear programming to industrial problems of planning and
production. Koopmans, Samuelson, Georgescu-Roegen, and other economists
applied linear programming to Leontief's input-output models Qf economic
systems, while Kuhn, Tucker and other mathematicians investigated impor--
tant connectiéns between linear programming and von Neumann's theory of
games.5 In the field of agriculture, linear programming has been widely
used because of its flexibility and the ease of adapting it to‘many
different problem situations.

The general linear programming pfoblem can be described as follows:
given a set of m linear inequalities or equations in n variables, the
objective is to find non~negative values of these variables which will
satisfy the constraints and maximize or minimize some linear function
of the variables.6 Mathematically, this statement means that a solution

is sought which will maximize the linear function:

Z ==ZCij j=1, 2, ite, n, (3.1a)
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sub ject to:

n v
Sa, X.{> =,<}b., i=1, 2, ves, m, (3.1b)
iq 1] 1 - 1
j=1
Xj 20& j = 1’ 2’ es ey N (3'1C)
For each constrainf, one and only one of the signs >, = ,< holds, even

though the sign may vary from one constraint to another. The aij’ bi’
Cj are all assumed to be known constants,

As with any model, the verbal and mathematical formulations of the
general linear programming problem must be accompanied by a set of
assumptions. One assumption involves the necessity of linearity of all
variables in the constréints and function to be optimized; thus, prod-
uctg of variables, powers of variables, and combinations of ‘variables
are violations of the assumption of linearity. 1In addition, the activ=-
ities must be additive in the sense that when two or more are used, then
total product must be the sum of their individual products. Another
assumption concerns divisibility., It is assumed that factorsAcan be
used and commodities can be produced in quantities which are fractional
units. Finiteness is also assumedo‘ That is, there is a limit to the

number of alternative activities and to input restrictions which need

to be considered. Since negative inputs add nothing to the system,

Any set of Xj which satisfies the constraints will be called a
solution to the linear programming problem. Any solution which satis-
fies the non-negative restrictions is called a feasible solution. Any
feasible solution which maximizes or minimizes the objective function is

called an optimal feasible solution. The goal of solving a linear
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programming problem consists of finding an optimal feasible solution.

In most linear programming problems there will be an infinite number of -
feasible solutions to the problém. Out of these solutions, only one
will optimize the objective function, and this is the solution of

intereste.
The Transportation Problem

The transportation problem is a special case of linear programming
in which the objective is to minimize transportation cost in satisfying
a given set of needs from a given set of sources. Mathematically, the
generai transportation problem can be expressed as finding Xij~2 0 which

minimizes the objective function:

n m

Z = Z Z 1..X. .8 (3.23)
j::__ i=1 1J 1] ‘

n

'E Xij 5 ai, i = l, soey T (3.2b)

j=1

m

Z X,,':b, '=l oo Ne . 3.2C

i 1] J’ J 2 2 | ( )

The transportation problem can be conceived of as the problem of
minimizing the transport costs of shipping a product from a fixed number
of warehouses to the demand areas. In Equations 3.2, m is the pumber of
warehouses, n is the number of demand areas, bj is the number of units
required at destination j, and Cij and Xij are respectively the unit
cost between warehouse i and outlet j and the amount transferred between
these two points. In the form to be used in this study, it is impossi-
ble to ship more goods from any one origin than are available at that

origin, and Equation (3.2b) can be restated as:
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n

% X,, =X, +X,,+ eee X. < a
. in —

1j it i2 i, i= 1, cesg Mo (3.3)
=15

There are m constraints, one for each origin,
Each destination also must be supplied with the number of units
desired. Therefore Equation (3.2c) can be restated as:

m

Y X, .=X,.+ X, .+ eee +X .=b.,; =1, sess 0 3.4)
o 1] 1j 23 mj JaJ s 5 ( )

The above equations specifies that the total amount received at any

destination is the sum of the amounts received from each origin. The

‘ m n
needs of the outlets can be achieved if and only if ¥ ai > I bj.
i=sl =1

S If Cij is the cost of shipping omne unit from origin i to destination j,

then the total cost of the shipment is:

T m
Z = Z Z C or (305)

Z = (cnx11 + CppKyy T oeee Gy X1 T+ (021)(21 t eee + (3.6)
Gy Xon? Foeoe +(C X o\ +C X Do

The primary objective is to find Xij ~ 0 which satisfies the constraints
of Equation (3.2a)s

Tﬁe linear pfogramming problem has m + n constraints. Since all
the nonzero coefficients of the Xij are ones and any given Xij appears
in two and only two of the contraints, the constraints in the transpor-
tatidn problem haﬁe a particularly simple form. Because of ﬁhese.
special properties, the transportation problem can be Salved much more

easily than a general linear programming problem of equivalent size.
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In the preceeding discussion, both the conventional linear pro-
gramning problem and the transportation problem are based upon a simple
linear input-output relationship of the type Y = KX or a more compli-
cated form Y = Kl + K2X° In determining the least cost assembly and
distribution organizations for thé fluid milk industry, the linear

programming coperations are most efficient; thus, linear programming

procedures will be used in that portion of the model.
Handling of Non-Linearities in Linear Programming

The typical average cost curves for processing reflect decreasing
costs associated with economies of size and may be represented as non-
linear functions., The optimization of nonlinear functionals subject to
linear inequaliﬁies has generally been regarded as inaccéésible to the‘
methods of 1ineaf programming and tfansportation probléms because‘the
optimizing points are'usually interior points rather than e#freme
points, Therefofe, if the objecfiﬁe involvés'the‘determinatidn of an
optimum size processing facility, some modification of the'standard
linear programming procedures are necessarye

Several modifications of the linear programming procedures have
been used in dealing with non-liﬁearities, Giaever and Seagfaves
outlined four methods fof handling noﬁ-linearities iﬁ iineaf
programming;8 One.methdd formulates the pfobleﬁ in éﬁch a way that the
simplex procedure‘W111 give a solution; This very festrictivé méthod‘is
only applicable for diseconomies bécéuse the simplex criﬁefibn wiii

tend to bring in first the processes representing the highest levels of
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output and thus has little value for nonlinear problemsngn The other
methods require adjustments in the final tableau and apply only to
economies-of=size problems. They require the substitution of adjusted
coefficients to reflect economies of size into the final tableau and
the problem re-run., These methods have been tested and show adequate
results, but the problem size has been kept very small to accommodate
the solution.

The techniques just described become very inefficient as the size
of the ﬁroblem increases, particularly for a problem of thé magnitude
of 618 rows and 22,563 columns which was develo?ed for this study. It
wag necessary, therefore, to use a model which could acco@nt fbr the
ﬁonlinear functions and be réasonably efficient in man hours as weli as
in computervhours. There exists such a model, referred to‘by Baumol
and Bushnell és one of the piecewise linear approximation models, which
has beenvused in the petroleum industry.b This model is commonly re-
ferred to as separable programming énd was developed by C, E. Miller in
an effort to handle specifically the nonlinearities in‘motor gas

blending.10 Beale, Goen, and Flowérdew describe the use of separable

"W. J. Baumol and R. GC. Bushnell discuss the implications of using
linear approximations in the solution of nonlinear functionals. The
authors suggest extreme caution in the use of linear approximations
since evidence indicates the potential of enormous errors in using these
types of procedures. Their analysis and suggestions refer to "strictly
linear approximations'. Their emphasis on this extreme form of lineari-
zation is justified by the frequency with which it has been employed.
While some industrial studies, for example, do utilize piecewise linear
representation of their production relationships, they are the exception
rather than the rule., In an extensive search of literature, the authors
found that of the published empirical programming applicatiIons, almost
all employed strict linearity assumptions. Only two (both relating to
the petroleum industry) involved piecewise linear approximations and
only seven utilized nonlinear methods. Apparently, there is a lot of
unpublished work using piecewise approximations and nonlinear
programming . in the planning work of the petroleum industry.
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programming in determining the optimum mix of raw materials (chiefly
iron ore) to be converted into liquid iron in four blast furnaces.

In a more recent application, Crowder used an extended production-
distribution model which included the use of separable programming to
handle the nonlinear processing cost functions reflecting economies of
size in the determination of optimum market organizations of the

Oklahoma fluid milk industry.12
The Separable Model

Separable programming is a technique for handling certain types of
nonlinear functions within the framework of a general linear programming
format. The basic procedures in separable programming afe: (1) to
represent the polygonal functions by means of linear equations coupled
with logical restrictions; and (2) to use the simplex method on these
equations, modifying the simplex method in order to impose logical
restrictions.

The key element of separable programming is the representation of
a nonlinear function by piecewise linear segments., AAs an example of the
separation of a monlinear function into pieceﬁise linear approximatiens,

assume that the objective is to minimize the nonlinear function subject

F (Yl’ Y coe Yn) » (3.7)

29

to linear comnstraints, The nonlinear functional F can be approximated
to any degree of accuracy by substituting any number of linear trans-
formations into a sum of functions of individual variables. If F can

be written as
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P .
F = iz fi(xi) (3.8)
where
n

then the fi (and hence F) can be approximated by piecewise Ifnéar
fuﬁctioﬁals.l4 Separable nonlinear functionals and the~maximization«~ e
of separable convex functions are discussed in ﬁore detail b& Hgdley.15

To illustrate the concept, consider the function shown.in Figure
11. The function Y = f(x) might represent a typical total éost'N

function reflecting both increasing and decreasing returns to size.

f(x)
Y = f(x)
K
Y
/ L[]
/
K
3 2
K /;4’7
2 =
= |
b
¢ -

8.1 az a3 alk 8.5 X

Figure 11, A Selective Representation of
the Piecewise Approximation
of a Total Cost Curve
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In economic theory, certain points are crucial to the interpreta-
tion and analysis of economic phenomena. Assuming that critical points
of this cost function are of intérest, the following points could be
specified in terms of special variables:

X = a, the ﬁoint of minimum total cost where b = fixed cost;

x = a,, the inflection point;

2,

X = a,, point of minimum average variable cost;

3,
X = a, point of minimum average total cost;
X = ag, capacity point. '

3 .
Consider the cost function Y = f(x) as the separable function.

This function is assumed to be defined for the problem for a;predeter-

mined range of values of x, starting at x = a The special variables

10
ays ay, a3, s and ag have been defined for the separable function

f(x). The special variable a2 defines the first interval of length K1

along the x axis, a, defines the second interval of 1ength K., etc.

3 2?

covers the specified range of x for which the

K1 + K2 + K3 + K4 ‘
separable function is considered to be active.

In the separable program, K, is the first variable to eﬁter the

1

analysis. K2 is the second variable to enter the analysis but can do
so only after K1 has reached .its upper limits. Thus, the cosﬁ function
of Figure 11 is equivalent to a cumulative distfibutionbfunction.
Greater accuracy would be achieved in the analysis if a larger number
of piecewise segments were utilized rather than the four (Kl to K4)
illustrated in Figure 1l. |

In tﬁe determination of the optimum industry organization, the

model must take into account the linear transportation functions of

assembly and distribution activities plus the nonlinear cost function
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reflecting the economies of size associ;ted with various sizes of pro=~
cessing facilities. Thﬁs, the transportation and separable techniques
must be integrated into dne médel to consider the economies of size of
procéséing facilities while minimizing the assembly, processing, and
distribution costs. For an integrated model of this type to be
operative, assumptions regardihg the constraiﬁts must be mades

(1) demand for each market is known,

(2) supply of the resource from each production area is known,

(3) specified unit costs associated with assembly and distribution

| activities are known and independent of volume shipped, and
(4) per unit éosts associated with processing are known for each
of the potential plant iocation sites aﬁd éizes;
Given the assumptions outlined, the objective function of the

transpbrt-separable model is as follows:

n m m h p m
Minimize A= T I G, X, t z B(xi) X, + T T T (3.10)
=1 i=1 4t g : f=1 kel i=1
17
TewiS i
wheres
.Xij‘= quantity of product transported from processing area i to
market area je
Cij = per unit cost of transferring the product from processing

area i to demand area j.
Bxi = total quantity of final product processed in processing

area i.

x,)

coefficient expressing per unit cost of processing

quantity, Xi, in area 1i.
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Tfki = per unit transport cost in moving resource f from resource
supply area k to processing area i.

S, . = quantity of resource f shipped from resource supply area k
to processing area i.

The matrix format for the transport-separable model is presented
in Table IT. The model represents a situation in which there are two
demand areas, twé supply areas and twa potential processing facilities.
From the matrix format of Table I, |

D.; = the quantity of final product from plant i to demand area j.

C,. = per unit cost of transporting the final product from plant

i to demand area j.

Sij = quantity of resource transported from supply area i to
processing center j.
T, . = per .unit cost of transporting the resource from supply area

i to processing plant j.
Plt i = existence of processing plant i.
Plt Cost i = total processing cost at plant i.

P, ., = special variable j for plant i.

i
Zij = special coefficient j reflecting level gﬁ précessing at
' plant i, | |
Eij = speciaL coefficient j reflecting cost of processing at plant
. : .

Sources of Potential Error Within the Model

In working with piecewise linear approximations to nonlinear
functionals, the researcher must select an appropriate grid size for

the special variables so that excessive error is eliminated in the



TABLE II

MATRIX FOR THE TRANSPORT SEPARABLE MODEL: TWO DEMAND AREAS, TWO
POTENTIAL PROCESSING FACILITIES, AND TWO SUPPLY AREAS

Right Hand Type . i . Special Variables

Side- Restriction D11 D21 D12 D22 S11 ,521 S12 322 Pltl Plt2 Cost 1 Cost 2 P01 P02 P03 P04 Pll PlZ
Ob3 N Cu S S G Tu Ta T Ta 1 i
Demand 1 = 1 1 '
Demand 2 = 1 1
0 = 1 1 -1
0 - 1 1 » .o
) v
0 - . -1 -1 3 1
0 = -1 %1 %2 %3 R
0 = , -1 1 %oz Foz  Eos
"o = : -1 -1 1
0 = ’ ’ _ _1- | 2'11 Z’lz
S0 e ' ‘ .- - By By
Supply 1 > 1 1
Supply 2 2 - : : 7 . 1 1
Lower Bound : : - e - - -
Upper Bound : . » ) 1 1 1 1 1 1

1%
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linear approximations of the nonlinear function. A grid too refined
ofﬁen leads to excessive computer time while achieving little accuracy.
In many instances where large matrices are being dealt with, a pre-
liminary run can target in on an appropriate special variation and a

secondary run made with greater refinement around the initial special

variable.
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CHAPTER 1V
BASIC DA?A, COSI ESTIMA?ES,AND
MARKET DEMARCATION

A spatial analysis of the flpid milk industry in the United States
requires data on many aspects of the industry, and the validity of any
conclusions from such analysis depends in part upon the accuracy of the
data selected. Market, regional and national data on fluid consumption,
fluid-eligible production, per capita consumption, processing costs,
interregidnal transportation costs of bulk and packaged milk, and the
magnitude of the spatial dimension in terms of highway mileage between
markets are needed. The procedures for generating the necessary data

are outlined in this chapter.
Consumption Estimates

The dairy industry is regulated in many areas of the United States
by stéte aﬁd federal agencies, and daté are available onrthe quantity
of fluid milk eligible for human consumption in many of these market
areas. QCoverage of markets is incomplete, and in some cases it is‘
difficult to determine the amounﬁ of oveflay or duplicatibn between
markets. For this reason; consumption for each market included.in the
study was estimated. | | |

Consumption estimates should reflect the influences of the size
and characteristics of the population, incomé of consumers, price of

product, tastes and preferences for the product, racial and ethnic

45
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influences, and other factors that determine demand. The size of the
population is the most important variable determining the quantity of
milk consumed in a market. For some of the subsequent variables, the
size of the population is also used tovobtain per capita estimates.,
The population estimates for each giyen market consisted of the aggrega-
tion of the population‘estimates for all counties within that market.
Population estimates by county were obtained from the United States
Population Census of July 1, 1966.1 The market delineation is
considered later in this chapter.

One of the factors influencing the consumption of fluid milk is
the level of consumer income. Per capita disposable incomn was selected

as the income variable, and data for each market were estimated from

information reported in Sales Management, a publication which annually
estimates various economic variables and business activity by state and
county for the United States.2 The per capita disposable income level
for each market was computed as the weighted average of per'capita
incone estimates of the counties included in the market.
The retail prices of fluid milk used in estimating consumption

were the prevailing prices paid by consumers for the mdst common érade
of Wholé milk sold at stores. The prices were for milk in haif-gallon

paper containers and were obtained from the Fluid Milk and Gream

Report.3 Although in many instances the retail markets reported in the

Fluid Milk and Cream Report and the markets as defined in this study

are not identical, they were sufficiently similar that the retail price
reported for a given urban or metropolitan concentration was used for
the market defined for this study, When two or more major population

centers were located in a given market, a weighted average retail price



b7

based on population in the centers was computed and used. In a market
which was characterized by sparse population.énd no major metropolitan
centeré located in the market for which retail prices were available,
the retail price reported for a nearby metropolitan center was used.
Taste and preferences, ethnic factors, geographical location, and
racial structure influence milk consumption, but empirical estimates of
the effects of some of these factors are limited. For one of the vari-
ables Purcell found that Southern Negro families consume approximately
3.64 quarts of fluid milk products per week less than Caucasian
families, but no estimates were made for the fest of the United States.4
In an effort to account for these factors in some manner, an attempt-was
made to determine a consumptioﬁ estimate which reflected consumpﬁion‘
habits in four major geographical regions of the United States. The
béginﬁing phase of the estimating procedure utilized estimatés of con-:
sumption by Federal market order as published each yeér in the May issue

of the Fluid Milk and Cream,Re:portv.5 Estimates of per capita consump-

tion and population data in this publication were used to determine a
weighted average per capita conpsumption for each of four regions. The
regions are the Southern, Western, North Central, and Northeastern as
illustrated in Figure 12. These estimateé of per capita reéional con=
sumption of fluid milk reflect the composite effects of location, in-
come, price, racial, and other factors. The next pﬁase of the
estimating procedure involved establishing the basis for adjgstment of
the regional estimate of per capita consumption to femove the effecté
of regional income, regional prices and regional racial compesition.
The aim was to obtain an estimate of a constant term which reflected

other factors affecting regional consumption. The basic form of



-~

cons

i

\_

ux-g,\"“tlown "
_NORTH CENTRAL _\)) i
Vittinors

- ——— —

K A M 8 A9 ]nl.cou-ul
!

f

L 4
AT v
.-’.__-—"—
"1‘_‘;'!‘ neaT”

PYNLS -
w ca® '

OXLANOMA 'i ( e ma— ”
S f gevt
- T 'A* RANSBAS b 4 q ““‘;lul
— i - :
B L]
HEJ— 4} §} . atoReli\ m
: -z Tl 4
| . - L 4
L] A < = -
o\ = 3

Figure 12. Regions Used in Determining Regional Consumption Estimates

O%



49

-Equation 4.1 which follows was used to estimate Zk’ the constant term
representing regional consumption., Data for the regions rather than
the individual markets were used in the estimating pfoceduré..

Per capita consumption estimates for fluid milk are estimated for

each market in this analysis by the following equation:

C; =2z, + (Zk>(°16)(AIi) +-(Zk)(~.285)(APi) + (4.1)
I:Z -(£,)(2, y0mp ) + () (Z (WP ),
. _|_ - e
i TP,
i
where
Ci = estimated . per capita consumption for market i.
Zk = estimated average per capita consumption in region k

corrected for regional variations in income, price and
racial factors.
«16 = the estimated income elasticity for fluid milk?
AL, = the percentage difference in per capita disposable income
in market i and the national average per capita disposable
“income.
-0285 = the estimated price elasticity of demand for fluid milk.7
AP, = the percentage difference in the retail price of fluid
milk sold in half gallon containers in market i and the
national average price for milk sold in half gallon
containers.
f, = a conversion factor depicting the difference of consumption
of non-white Americans from the national average per capita
consumption.

NWP, = estimate of the non-white population in market i.
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= conversion factor representing the difference in consump-

-

tion of the Caucasion population from the national average
per capita consumptione

WPi = estimate of Caucasion population in market i.

il

TP, the estimate of total population in market i.

Production Data

Production estimates for fluid-eligible milk were computed for all
counties in the United States with the exception of counties in some
Southern Statese. Produétioﬁ for the month of October, 1965 was selected
for the study; A fall month of normally low production was chosen in
preference to an annual averagé or flush production period because
October is considered a répresentative month for a conservative
determination of the availability of excess supplies of milk.8

In most instances, the major source of production data was.state
agricultﬁral agencies which had total production estimates by month and
year for all counties within the state. Even though daté‘on total pro-
duction could be developed from'state and federal statistics, the quan-
tity of fluid milk available for human consumption was not awvallable.
For raw milk to be eligible for human consumption, certain sanitary
requirements must be met by the producer. 1If these requirements are
met, the producer is allowed to market his milk as Grade A or Class I.
Since surplus production is characteristic of many éreas, a producer
may not be able to sell hi§ entire production at the Class I priée. In
this case, a certain proportion is defined aé Class II (Class III in

some markets) and used for manufacturing purposes. The producer would
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receive a blend price for his production made up of the proportion of
his sales being utilized as Class I and Class 11.

In an attempt to estimate the amount of fluid milk eligible for
human consumption, class prices, average prices, and av%tage butterfat
contents of milk sold at the respective 1965 priées as reported in

Fluid Milk and Cream Report were used. The butterfat content was used

to adjust the various prices to a standard fat level. As an example

of the estimating procedure, assume that Oklahoma farmers are paid an
average price of $4.80 per hundred pounds of milk eligible for the
fluid markets for milk with an average butterfat testbof 3.63 percent.
The average price for manufacturing grade milk is $3.42 for an average
butterfat test of 3.89 percent, and the average price of all milk sold
in the market is $4.64 with an average butterfat test of 3.66 percent.
The average price of all fluid milk converted to aﬁ equivalent price
per point of butterfat test (.0l percent) is $0.28. Using éhe‘equiva-
lent price for all milk, the price of milk eligible for fluid”markets
can be adjusted downward from 3.66 to 3.63 percent butterfat by $0;0084
(.03 X .28 = ,0084). The manufacturing price can be adjusfed in a sime
ilar manner except the price would increase becauserthe manufacturing
milk fat test is greater than the average test for all milk. The price
of manﬁfacturing milk would increase by $0.0644 (+23 X .28). |

The ad justed prices were used in the following equation:

X(AClj) +-(100-x)(Aq3j) = A (4.2)

€25/100

where:
X = the percentage of total production eligible for human

consumption.
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AGC. ., = the fat test adjusted Class I price for production
area je
(100-X) = percentage of fluid milk ineligible for consumption as
fluid milk.,
AC3j = the fat test adjusted Class II, (manufacturing milk)
price for production area j.
Jquj = the average price for all fluid milk sold in market j.
The percenﬁage (X) determined from Equation (4,2) was then used to

determine the amount of fluid milk eligible for fluid consumption from

total production.
Assembly Costs

Assembly cost generally is a term which is associated with the
cost involved in performing the functions of transporting milk from the
farm to a processing facility. 1In this study, however, assembly costs
are defined more narrowly as those costs associated with the movement
of raw fluid milk from a specified assembly point within a pro&uction
area to any location where a processing facility may be estaﬂiiéhed.
Costs involved in moving milk from farms to the specified assembly
point are excluded.

Costs for long distance movements of bulk milk were developed by
Kerchner for the East, Midwest, and Western regions of the United
States.9 Using information from trucking firms, milk equipment dealers,
and specific input-output data, a synthetic method of analysis was used
to develop traﬁsportation cost functions for hauling bulk milkg Both
fixed and variable costs were developed. The fixed costé included

administrative costs, depreciation, federal highway use tax, insurance,
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-interest, license, miscellaneous tax, and management and office
salaries. The fixed costs for a 49,000 pound pay‘load truck amounted
to 11.405¢ per hundredweight for average annual volume and distance
levels. Variable costs included fuel, labor, tires, maintenance, and
miscellaneous items and amounted to 0.1126 cents per hundredweight per
mile for the 49,000 pound pay load truck. In addition to the fixed and
variable truck costs, the bulk transport cost function included a trans-
fer cost of 4 cents per hundredweight. This cost was to represent the
cost of transferring milk to a large transport at a reload stationm.

The bulk milk transportation cost function used in this study is
based on Kerchner's aggregate function for the 49,000 pound pay load

unit. The equation is:
¥ = 11.405 + .11260X . (4.3)

wheres
Y = cents per hundredweight,
11,405 = estimate of the fixed costs in cents per hundredweight,
X = one-way mileage. |
011260 = estimate of the variable cost in cents per hundredweight

per mile.
Distribution Costs

Distribution costs are defined in this study as costs incurred in
the movement of packaged fluid milk from the processing facility to the
centrally located distribution outlet of any market area. This involves
the movement of the finished product to the central distribution point

of the market area and gives no consideration to the particular
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distribution method in any of the markets., Costs involved in moving the
product from a single distributive outlet to the consumer are not
considered.

As with the assembly cost function, Kerchner's cost functions for
packaged fluid milk are used. Basically, Kerchner's transportation
costs for packaged milk were derived by adjusting the bulk milk trans-
portation costs. The major adjustment consisted ofrthe replacement of
the bulk semitrailer with a 40-foot refrigerated trailef. The adjust-
ment lowers the capacity of the trailer from 49,000 pounds to 35,000
pounds, permitting 8100 one~half gallon cartons to be transported in
wire cases., The costs were derived under the assumption of no backhaul
activities. The only other major cost variation was for the time in-
volved in loading and unloading activities. Packaged milk placed in
palletized cases could be loaded with a forklift in 1 hour and unloaded
in 1.5 hours compared with the bulk hauling operation requiring 2 hours
for loading and l.5 hours for unloading.

Using the adjusted data, Kerchner developed the following

distribution cost functions.
Y = 6,513 + .16025X | (4ts)

where:
¥ = cents per hundredweight,
6e513 = estimate of fixed cost in cents per hundredweight,
X = one-way mileage. .

216025 = estimate of variable costs in cents per mile,
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Equation (4.4) is used in this study to determine distribution costs
involved in moving milk from the processing center to the distribution

outlet,
Processing Costs

Processing costs are defined in this study as costs associated with
the transformation of raw fluid milk into the final packaged préduct
ready for delivery. There are several studies which have reported esti-
mates of processing costs. Gobia and Babb used these studies to approx-
imate a planning curve for fluid milk processing plants.10 Both
synthetic and statistical studies were involved in the development of
planning curves with input prices being adjusted by the appropriate
price indices. |

Several planning curves were developed by Cobia and Babb to re-
flect various product mixes, container sizes, and types of containers.
The planning curve selected for this analysis represents a firm proces-
sing milk "in -one=half gallon paper. containers. Based on recent
trends toward paper containers and the volume of milk sold in the
one-half gallon size, this type of firm was considered to be
representative of an efficient operation in the prdcessing industry.

The function developed.by Cobia and Babb for this organization‘is

as followss

." ' '='1
PG = 11.763Q7* -+ (445)
where:
PC = processing cost per quart.

Q == quantity processed in quarts per daye.

y
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Equation (4.53) was defined only for daily volumes up to 130,000
quarts per day, and it was necessary to extend the function for this
study. However, the extended planning curve fails to reach a minimum
point and turn up as might be expected for large processing facilities
if diseconomies were present.

There is no empirical evidence of any study known to this writer
which indicates the turning up of such a planning curve; however, at
some point a minimum should be attained since certain costs per unit
are conmstant and must be met. Such costs would include the cost of the
container, variable labor costs, and some portion of administrative
costse OUrowder had the same problem in a similar study of the Oklahoma
dairy industryolz After obtaining various sized container costs and
interviewing fluid milk processors, Crowder determined that the minimum
costs per quart were 1.3 cents for containers (one-half gallon paper)
and 5 cents for labor and administrative functions, Crowder's combined

estimates of 1.8 cents per quart were selected for use in this analysis.

“costs for all

Equation (%4.5) was used for determiﬁing.aVefégé,p??:g?g*'
volumes where PC i K and K is equal to 1.8 cents per quart. The con~
stant K is the lower limit for Equation (4.5) and represents the average
processing costs used for facilities with volumes which would yield
PC < K if Equation (4.5) were.used. |

In addition to the adjustments above, the function should reflect
the 1965 price level considered as a base for the study. Since the )
planning curve was formulated using 1961 price indices, use of thé func~
tion could be in error by the difference in the price levels in the two

years. However, price increases could be offset by cost saving advances

in technology affecting the processing of milk. It is assumed that such
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effects are offsetting and the function in Equation (4.3} is used to

represent processing costse
Demarcation of Production and Consumption Areas

The area of study for the analysis of this problem is restricted
to the 48 states in the continental United States. The area was di-
vided into 105 consuming markets and 92 areas of production. The spe~
cific markets are depicted in Figures 13 and 14. Codes used in
identifying demand (distribution points) areas and supply (assembly
points) areas are found in Table XX, Appendix I. The boundaries se-
lected for consuming markets are defined on the basis of three criteria.
First, in Federal order areas, the area covered by the order is con-
sidered in determining the market area., Second; and closely related to
the first, a market as defined in this study is closely related tobpop-
ulation centers in the regions. Within each consuming area, a central
distribution point is selected on the basis of population and geograph-
ical location within the area. In most instances, the most populous
city near the center of the market area is selected; ﬁowever, population
is weighted heavier in the determination df thé distribution center than
the geographical location. Third, a market was 1iﬁited in coverage to
a radius from an assembly point to the outside perimeter of less than
200 miles, This allows for realistic distribution functions serving
the market from the base ppint. The only exception to this restriction
was in the vervy sparsely populated areas of the continental Uﬁited
Stateso

In defining the production areas, consideration was given to the

existing market orders and the sources of supply to these orders.
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Population is not a consideration in determining the central assembly
point within an area but concentration of production is considered. In
many iustances the productien is concentrated in the milkshed areas of
the larger populated areas; and, as a result, many central assembly
points are identical to consuming area distribution points. In addi=
tion, the outer perimeter of a production region is generally within
200 miles of the central assembly point. Giving consideration to these
types of factors, the continental United States was divided into 92
production areas.

To present a more concise description of the analysis of six
models in this study, the United States was divided into five majof
regions and eight sub-regions. Individual market participation in the
organizations were aggregated for each of the major regions and
sub=regions as exhibited in Figure 15.

The spatial dimension used in this analysis involves the mileage
from point of production to points of processing to points of
distribution. The distances used are obtained from the mileage chart
of the Rand McNally Road Atlas and for those cities not listed on the
mileage chart, the most direct route is selected én the appropriate |
map{s) from which the mileage between origin and destination are

determinedo13
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CHAPTER V
MARKET ORGANLIZATIONS USING NON-RESTRICTED MODELS

The models of this chapter are formulated to determine the mini-
mum cost flow of fluid milk from production assembly points to dis-
tribution points in an economy completely free of regulation. The
general enviroﬁmental assumptions are as follows: (1) barriers to
free flow of fluid milk which might be created by State and Federal
market agencies are non-existent, (2) sanitation and health require-
ments afe met’by all producers, processors, transporters and handlers
of the resource and final product, and (3) fluid milk marketing firms
are assumed to have management with equal ability and perfect knowledge
of economic conditions. 1In general, the industry is assumed to be
involved in an economic enviromment in which maximum efficiency is the
goal.

The consumption and production estimates for each area are deter-
mined on the basis of the estimating procedures discussed in Chapter
IV, Costs associated with assembly and distribution activities are
determined by Kerchners' fluid milk transportation functions also dis-
cussed in Chapter IV. In determining the assembly cost for a market
or regions; the cost of transferring the resource of a production area
to a processing facility is charged to the receiver of the resource.
It is assumed that the processor is initiating the action in obtaining

adequate resource supplies. Costs associated with transportation of
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the final product is charged to processors at points of origin under the
assumption that processors initiate the movements to other markets in an
effort to increase their market shares.

Processing activities are specified for each consuming market, with
each market permitted to have one plant. Plant sizes are variabie be-
tween markets and each market is faced with the selection from among 10
piants of different sizes. Plant size I is specified as the smallest
alternative size and generally represents é facility with enough capac-
ity to process approximately seven percent of the local needs. Each
additional expansion in the firm's size is based on a percentage of the
local market consumption. Plant sizes IT through VII represent 15, 35;
50, 115, 150, 200 and 250 percent of the local demand.

Beyond these incremental sizes associated with each market, two
additional plant sizes are specified. Plant size Ix; nexf to‘the |
largest, represents a firm operating at the point where the average cost
curve flattens and becomes horizoﬁtal. Plant size X, the 1argést, has
the capacity to meet the demand required for all markets‘in the
coﬁtinental United States.

As an example of the plant sizes, consider a hypothetical market
with 10 million pounds>of fluid milk required to satisfy‘local needé.
Assuming a typical average cost curve, the potential plant sizes would
reflect positions on the curves as shown in Figure 16. Aftér a plant
of size IX is achieved, there are no further economies of size to be
gained and there are no diseconomies. Therefore, a plant size X could
be established anywhere along the total cost curve without any

incidence of grid error beyond the volume for plant size IX.
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Figure 16. A Selective Representation of Potential Plant Size

for a Given Market and Positions on the Average
and Total Cost Curves

Given the model, basic data and assumptions, the transport-
separable technique is used to determine the minimum cost of trans-
ferring the raw resource from an assembly point to a processing facility
where the resource is processed into the final product and then for-
warded into a distribution outlet in a market(s)s Model consfruction
reflects a marketing channel completely free of regulation. The first
model discussed in the analysis is a model in which pure monopoly is
achieved in a given market in the determinination of an organizatioﬁ in
which costs are minimized. Producers are assumed to receive the saﬁe
resource price in all areas and size of processing facilities ié
unrestricted. The second model is similar to the first model except

the 1965 resource pricing structure is incorporated. The organization
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of the processing sectors of Models I and II will provide a benchmark
from which to compare alternative organizations. |

Most of the results reported reflect regional aggregations of the
individual market data. References go sub-regional activities will be
made only when some phenomenon within or between sub-regions appears

importante

Model I -~ Optimum Market Organization With

Equal Resource Prices

Model 1 is formulated on the basis of the assumptions concerning
plant sizes specified above. In addition,it is assumed that producers
of the resource are paid the same f.c.b. plant price regardless of
their location in the United States.

An overvie& of intermarket transfers of milk under the least
cost spatial pattern of assembly activities serving processing facil-
ities for the United States for Model 1 is shown in Figure 17. Summary
statistics for the production activities of Modelyl by regions are
presented in Table III., The quantities of raw: fluid milk moving from*
various production assembly points to the processing facility, the
quantities of unused production at the assembly points for Models I
and I1 are listed in Table XXI, Appendix I1., In addition, a complete
presentation of the statistics by region for the optimum solution of
Model I and I1 are included in Tables XXV to XXXVII of Appendix IV.

Of the 92 production areas defined for the United States, produ;-
tion from 76 areas is utilized in the least cost solution. These areas
provide 64 processing facilities across the nation with 4,679 million

pounds of milk per month with 1,830 million pounds remaining unused.
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TABLE 111

SUMMARY STATISTICS OF PRODUCTION AND ASSEMBLY ACTIVITIES,
UNITED STATES AND REGIONS, MODEL I

Assembly Export Region

Production
Used Unused Cost Imports Exports and Quantity®
Region (1,000 1bs,) (1,000 1bs.) ($1,000) (1,000 ibs.) {1,000 ibs.) {1,000 1bs,)
Western 761,815 251,914 338 _ 0 852 MTN to PAC - 8,799
Pacific 575,593 210,894 361 8,799 _ 0 MIN to WSG - 852
Mountain 186,221 41,021 27 0 - 852
West South Central 393,730 24,185 158 7,827 6,301 .@sc to ESC - 6,301
Southern 754,566 56,535 803 45,702 6,975 SA to ESC - 17,196
South Atlantic 534,001 56,535 621 20,719 17,196 ESC to WSC - 6,975
East South Central 220,565 0 182 62,898 27,694 ESC to SA - 20,719
North Central 1,516,271 889,425 124 0 39,401 [ENC to WNC - 68%}
West North Central 412,388 406,162 73 688 0 ENC te ESGC - 39,401
East North Central 1,103,883 483,263 51 0 40,089
Northeast 1,252,329 608,363 1,743 0 0
Mid~Atlantic 927,218 563,320 1,340 0 0
New England 325,111 45,043 403 0 0
Total 4,678,711 1,830,423 3,216 53,529 53,529

*The abbreviations correspond to the following:

MIN = Mountain, PAC = Pacific, WSC = West South

Central, ESC = East South Central, SA = South Atlantic, WNC = West North Central, ENC = East North Central,
MA = Mid-Atlantic, and NE = New England.

Q0
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Of the total quantity moving to various processing facilitie§, 1,138
million pounds require transportation to distant markets. Costs
associated with supplying distant markets totals 3.3 million dollars
and represenﬁs 6.1 percent of the total costs assqciated with the
entire market organization.

Processing costs total 46,1 million dollars or 86.8 percent of the
total organization costs. Costs assoéiated with distribution functions
account for 3.8 million or 7.1 percent of the total cost of the
organization. In the optimum organiiation, 64 plants are operating at
a combined capacity of 4,679 million pounds per month, At this level of
operation or an average level of operation of 73.1 million poynds,
processing cost per pound for the United States averages .98 cents or

about 2.1 cents per quart.

Production and Assembly Activities

Of the 20 production areas in the Western region, raw fluid milk
is utilized from 15, The areas supply a total of 759 million pounds of
raw milk to 14 processing facilities within thg region with 252 million
pounds being unused. Assembly costs associated with the intermarket
movements of raw fluid milk totals 338,000 dollars (Table III). Most of
_the assembly costs involve milk moving from San Francisco, Las‘Vegas,
and Phoenix to serve the needs of the production deficit area of Los
Angeles. Other movements include Billings (Montana), shipping to
Helena; and Albuquerque and Phoenix supplying the E1 Paso facility.
The Western region is a net exporter of the resource, éhipping 852

thousand pounds to interregional markets. No imports are necessary.
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In the West South Central region, 12 processing facilities are
established with a total capacity of 398 million pounds per monthf The
ifacilities are served by 14 of the 15 supply areas within the region.
Of the total requirements needed, the West South Central ;egion supplies
all the resource except for 8 million pounds imported from the Western
and Southern regions. Even though it imports some of its supply, the
region has exports totaling 6 miliion pounds. Unused productioen in the
region totals 24 million pounds. Total costs associated with intra-
regional and interregional movements of raw fluid milk are 158,000
dollars. Altﬁough several movements make up the total cost of assembly,
the major movements include San Angelo (Texas) serving the Texas-based
facilities of Lubbock, Odessa and Corpus’Ghristi; and Shreveport
(Louisiana) serving facilities in Louisiana and Arkansés. Other move-
ments include Dallas shipping to Houston; Amarillo transporting to
Lubbock (Texas); and F5rt Staockton (Texasj supplying E1 Paso. The
quantities of raw fluid milk trapsported between markets within the
region and imports total 46 million pounds.

In the Soauthern region, production is utilized in 19 of 20 pro-
duction areas serving 17 processing fa¢i1ities. Assembly costs for
intraregional movements and imports of the resource total 803,000
dollars. Within this region, production is utilized very effectively
with little unused production, approximately 57 million pounds. A
total of approximately-46 million pounds of resource is imported from
the West South Central and North Gentral regions.

Within the Southern region major movements include: Nashville
(Tennessee) serving facilities in Tennessee, Alabama, and Atlanta; and

Mobile (Alabama) shipping to facilities in Louisiana, Florida and
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Georgiae. Other movements include Bristol (Virginia) and Charlotte
(North Carolina) serving processors in the Carolinas and Tennessee with
Jacksonville (Florida) transporting to southern and central Florida
facilities and Jackson (Mississippi) supplying New Orleans.

The Nérth Central region has the smaliest cost of assembly of any
of the five major regionse. Since this region requires no importation>
of the resource, the 124,000 dollar cost associated with the assem~
bling of milk is for intraregional movements. Production from only 19
of the 27 production areas is utilized.  The areas supply 16 processing
facilities with 1,477 million pounds per month and export 39 million
pounds per month to the Southern region. Even though more than 1,500
million pounds of milk are utilized from this area, 889 million pounds
per month ére unused for processing purposes. Major intraregional
movements of milk include Sioux City (Iowa) shipping to Omaha; Decatur
(I1llinois) supplying St. Louis; and Columbus (Ohio) transporting to
Cincinnati. Interregional movements are made from Indianapolis to
Louisville (Kentucky) and from Evansville (Indiana)>to Memphis.

In the Northeastern region, five processing faciliﬁies utilize
raw fluid milk from 9 of the 10 production areas of the region.

. Assembly costs are the highest of the five major regions totaling 1.7
million dollars for intraregional shipments. The primary reason for
the high assembly costs is the large quantity of milk shipped to New
York City and Boston. Movements total 634 million pounds per month.
Shipments to New York originate at Williamsport (Pennsylvania),
Philadelphia, and Hartford (Connecticut). Concord (New Hampshire) and

Hartford serve the Boston facility. The Northeastern region is
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involved in no import-export activities, and all demand is met with

regional production., Excess production totals 608 million pounds.

Processing and Distribution

Intermarket flows of milk under the least cost distribution
paﬁterns of the final product for Model T are shown in Figure 18.

Table IV represents a summary of statistics of the spatial and proces-
sing activities of Model I. A complete listing of the location of
plants, quantity processed, size of plants, and costs of operation are
included in Table XXI1, Appendix I1I.

In the Western region of the United States, the least cost organi-
zation consists of 14 processing facilities (average size 54.2 million
pounds) processing 759 million pounds at an average cost of 1.03 cents
per pound. In addition to processing for regional needs, Western
facilities process 5 million pounds to serve a market in the North
Gentral region. The interregional movement of the final product in-
volves Denver transporting to Rapid City (South Dakota). Intraregional
shipments of packaged milk include Denver shipping to Casper (Wyoming);
Salt Lake City transporting to Idaho Falls (Idaho), Cedar City (Utah)
and Rock Springs (Wyoming); Phoenix supplying Flagstaff; and San
Francisco shipping to Reno (Nevada) and Alturas (California).
Distribution costs associated with these movements total 192,000
dellars.

Influence of population density upon economies of size in proces-
sing is significant, as illustrated by the diffgrence in processing
costs between the Mountain and Pacific sub-regions., Processing‘cost

per pound averages 0.98 cents for the Pacific area versus 1.18 cents
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TABLE 1V

SUMMARY STATISTICS OF PROCESSING AND DISTRIBUTION ACTLIVITIES,
UNLTED STATES AND REGIONS, MODEL I

Processing Di;tribution » Export:Region
_ Costs Costs Imports . Exports and Quantity

Region ($1,000) ($1,000) {1,000 1bs.) (1,000 1bs.) {1,000 1bs.)
Western C 7,812 - 192 0 5,211 o

Pacific 5,752 46 0 3,880 PAC—MIN - 3,880

Mountain 2,060 146 3,880 5,211 MIN-WNC - 5,211
West South Central 4,525 128 0 ' ' 0 -
Southern 8,657 285 65,768 8,720 _ .

South Atlantic 5,858 151 65,768 8,720 [SA-* MA - 5,211

East South Central 2,799 134 0 0 :
North Central 14,018 1,825 5,211 0

‘West North Central 4,416 369 5,211 -~ 16,592 WNC—-ENC - 16,592

East North Central 9,602 1,456 16,592 32,272 ENC—-WNC -~ 32,272
Northeast 11,073 1,363 8,720 65,768

Mid-Atlantic 8,505 1,155 . 8,720 82,553 MA—- NE - 16,785

- T : ' MA- SA ~ 65,768

New England 2,568 208 16,785 0

Total L - 46,084 3,793 79,699 . 79,699

-y
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for the Mountain area. The population density of the Pacific area with
its larger more concentrated urban centers permits the location of
larger processing facilities. The mountainous area is characterized by
smaller, less efficient processing facilities. TablemV illustrates>the
distribution of firms established under the assumptions of ﬁodel 1.

In the Pacific states, two facilities (Los Angeles and San Fraécisco)
are established with more than 100 million pounds of processing per
month. The Mountain sub-region is characterized by smaller facilities,
three of which are under 10 million pounds capacity. The largest facil-
ity is located at Denver with a capacity of 53 million pounds. The
variation in the sizes of plants established accounts for fhe variation
in per unit processing costse

In theWest South Central region, processing of 398 million pounds
per month is carried out in facilities located within the region.
Processing of this quantity requires the establishment of 12 facilities
with cost outlays of 4.5 million dollars or l.14 cents per pound which
is the highest per unit cost in any region. The West South Central
region is not involved in any interregional transshipments (%mports or
exports). Intraregional movements are comprised of Tulsa shipping to
Little Rock and Oklahoma City; Dallas shipping to Wichita Falls (Texas);
and San Antonio supplying Corpus Christi., The servicing of these
markets requires distribution costs of 128,000 dollars.

For the Southern region, the least cost market organization indi-
cates the utilization of 17 processing facilities.(average size 46,7
million pounds) to process 793 million pounds of fluid milk per month
at a total cost of 8.7 million dollars. The average processing cost of

1.09 cents per pound is relatively high, primarily because of the number



TABLE V

DISTRIBUTION OF FIRMS BY SIZE AND REGION UNDER THE ASSUMPTIONS OF MODEL I

No. of Potential No., of Firms by Size Classification Avg, Size of

ﬁe;and Number of ' in Millions of Pounds Facility in

Are;g Processing Under 3 to 10 to 25 te 50 to 100 to Millions of
Region Facilities 3 10 25 50 100 200 200 + Total . 1bse
Western 21 21 0 3 4 4 1 1 1 14 54,2
Pacifie 7 7 0 0 2 2 0 1 6 97.4
Mountain 14 14 0 3 2 2 1 0 0 8 21.8
West South Central 14 14 0 1 5 3 3 0 0 12 33.1
Southern 23 23 0 0 1 13 2 1 0 17 46,7
South Atlantic 15 15 0 0 1 8 1 1 0 11 48,9
East South GCentral 8 8 0 0 0 5 1 0 0 6 42.6
North Central 35 35 i 3 4 2 2 2 2 16 92.3
West North Central 19 19 1 2 3 1 2 1 0 10 41.3
East North Central 16 “16 0 1 1 0 1 2 6 177.3
Northeast 12 12 0 1 0 0 0 4 1 -5 250.5
Mid=Atlantic 7 7 0 0 0 0 0 2 1 3 325.2
New England 5 5 0 1 0 0 0 1 0 2 138.4
Total 105 105 1 8 14 22 8 8 4 64 73.1

9/
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of firms involved in the processing function. More firms are involved
in processing, and the facilities are generally émaller and do not have
the economies of size which appear to be present in some of the more
populous regions. |

With 17 facilities located in the Southefn region, only four serve
more than their local markets. Approximately nine million pounds is
iprocessed for Northeastern markets. At the same time, Northeastern
processing facilities transfer 66 milliQn pounds to Southern markets.
Interregional movements consist of Baltimore shipping packaged milk to
Philadelphia. Movements within the region include Nashville (Tennessee)
shipping to Paducah (Kentucky); Jackson (Mississippi) supplying Mobile
(Alabama); and Raleigh (North Carolina) transporting to Danville
(Virginia).

The North Central region is the largest regional consumer of fluid
milk, utilizing 1,482 million pounds per month. Of this total consump-
tion, 1,477 million pounds per month are processed within the regioh by
16 facilities, The average size of a facility established is 92,3
million pounds. About five million pounds are imported from the
‘Western region. Regional processing costs total 14.0 million dellars
or an average cost of 0.94 cents per pound. As iﬁ the Western region,
the North Central region has significant processing cost differentiéls
between the West North Central -and the East North Central sub-regions.
Processing costs in the East North Central states average 0.90 cents
compared with 1.07 cents per pound in the West North Central states.
The differentials in this region.reflect thé same factors as in the
Western region, The East North Central area is characterxized by

several larger metropolitan areas with large populated areas located
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nearby. For example, the facilities located in Chicago and Detroit are
large enough to achieve economies of size in their local markets and
canvachieve still greaier economies by serving nearby population
centers. In the West North Central sub-region, Minneapolis is the only
facility that approaches the magnitude of the Chicago and Detroit
facilities; however, it does not have large urban centers located
nearby.

Within the North Central region three facilities are very large.
These facilities include Chicago serving marke#s in Illinois, Iowa,
Wisconsin, Michigan and Indianaj Detroit, transporting processed milk
to Ohio and Michigan markets; and Minneapolis shipping the final prod-
uct to distribution points in Minnesota, Nerth Dakota, South Dakota,
Iowa and Wisconsine Othef intraregional movements include Kansas City
transporting to Grand Island (Nebraska) and Columbia (Missouri); and
Cleveland shipping to Golumbusr(Ohio). Total costs for distrib#tion
are 1.8 million dollars,

In the Northeastern region, distribution costs total 1.4 million
dollars fof the transportation of 426 million pounds of processed fluid
milk. About 66 million pounds of milk are transported into the
Southern markets., GCosts associated with the processing of 1,252
million pounds by five plants averagiﬁg 250.5 million pounds of capac-
ity, total 11l.l million dollars or an average of 0.88 cents per pound.
This is the lowest per unit cost for any of the five major fegions.
Four major facilities exist and afe 1o¢ated at New York, Boston,
Rochester (New York), and Pittsburgh, These facilities.serve markets
within the region except the Pittsbufgh plant which ships 66 million

pounds to markets in the Virginias. Specific movements consist of
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Rochester supplying Williamsport (Pennsylvania), Albany (New York),
Utica (New York) and Burlington (Vermont); New York shipping to
Philadelphia; and Boston tramsporting to Portland (Maine) and Hartford

(Connecticut).

Model 1II -~ Optimum Market Organizations With the

1965 Resource Price Structure

Model II is similar to Model 1. The assumptions regarding the
structure of the model,‘supplies, demands, costs of transportation,
processing costs, non-restriction of plant sizes, and grid refinement
are the seme. The only difference is the level of farm prices in
individual markets. The purpose of Model IT is to determine the opti~
mum market organization under the price structures represented by 1965
feoube plant prices paid to farmers. These prices are inserted into the
model as a part of the assembly costs, end each processor has accees ﬁo
any milk produced anywhere in the United States es an alternative to his

local supply.,

Prodyction and Assembly Activities

The least cost organization under the assumptions of Model I1 uti-
-lizes the production from 64 areas to serve 59 processing facilities
with 4,679 million pounds of raw fluid milk, Intefmarket movements
necessary to fulfill all needs across the nation totals i,138 million
pounds or about one-fourth of total coneumption and requireslassembly
cost outlays totaling 9.1 millieﬁ dollers or 15 percent of the total
cost of the market functions under coﬁsideration. A summery ef-produc-

tion and assembly activities by region and sub-region 'is found in.
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Table VI. Figure 19 illustrates the spatial dimension of intermarket
transfers of raw milk.

In the Western region, production is utilized frdm 13 to 20 produc-
tion areas supplying 13 processing facilities with 709 million pounds of
raw fluid milk. An additional 2 million pounds is transported to
processing facilities in the West South Central region. Assembly costs
for intraregional movements of raw milk plué transfer costs for 47 mil-
lion pounds imported from the production areas of the North Centralv
region total 661,000 dollars; The major movements of raw milk within
‘the region involve Los Angeles being supplied by San Francisco, Salt
Lake City, Las Vegas, and Flagstaff (Arizona). The only interregional
movement has Albuquerque shipping to El Paso. Appfoximatel&:305
million pounds are not utilized in processing activities.

Production is utilized from 9 of 15 production areas serving 9
proceésing facilities in the West South Central region. Imports total
123 million pounds while 148 million pounds of production ﬁhroughout
the region is unused because of the relatively higher resource prices
in 1965. Total costs éssociated with assembly fﬁnctions withih the
region and for imports total l.l million dollars. Raw fluid milk im=
ports come primarily from the North Central region. Grand Island
(Nebraska) production serves facilities in San Antonio and the Panhandle
aréa of Texasj; Dodge City's supply is transported_to El Paso and Lubbock
(Texas); Wichita, Kansas serves facilities in southern Texas; Sioux
Gity (Iowa) ships to Houston; and Springfield (Misséuri) serves facili-
ties in Little Rock and New Orleans. Intraregional movement involves

Fort Stockton (Texas) shipping to El Paso.



TABLE VI

SUMMARY STATISTICS OF PRODUCTION AND ASSEMBLY ACTIVITIES,
UNITED STATES AND REGIONS, MODEL II

Production Assembly Export Region
Used Unused Costs Imports Exports and Quantity
Region (1,000 1bs.) (1,000 1bs.) ($1,000) (1,000 1lbs.) (1,000 1bs.) (1,000 1lbs.)
Western 709,147 304,582 661 46,593 2,407
Pacific 555,825 230,662 409 20,184 0
Mountain , 153,322 73,920 252 46,593 22,591 MIN - PAC 20,184
: MIN - WSC 2,407
West South Central 270,231 147,684 1,067 122,938 6,301 [wsc - Esc 6,301
Southern 445,705 365,396 2,092 226,813 114,469
South Atlantic . 288,264 302,272 1,558 175,490 113,177 SA - MA 113,177
East South Central 157,441 63,124 534 76,005 25,974 ESC - WSC 1,292
North Central 2,404,059 1,637 1,917 0 608,541
West North Central 816,913 1,637 389 0 238,304 WNC - MTIN 46,593
. . WNC - WSC 119,239
WNC - ENC 51,717
WNC - ESC 20,755
Eést North Central 1,587,146 0 1,528 51,717 421,954 [?NC - SA 150,808
North East 849,568 - 1,011,124 3,387 335,374 0
Mid-Atlantic 720,955 - 769,583 2,731 335,374 168,852 [MA - NE 164,852
New England 128,613 241,541 656 164,852 » 0

Total 4,678,710 1,830,423 9,124 731,718 731,718
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Southern regional processing facilities consist of 14 plants uti=-
lizing production from 9 of 20 Southern production areas and imports of
227 million.pounds. The quantity of imports moving into the Southern
region creates an interesting dilemma for state control agencies since
366 million pounds of unused production .remains in the South under
these prices. With no barriers to interregional movement of ﬁilk,
Model II results indicate the types and magnitudes of movements which
would take placé under the 1965 pricing structure. For example, in the
Atlanta production area, the 1965 f.o.b. price paid to farmers is $6.86
per hundredweight while the price at Indianapolis, Indiana is $4.56 per
hundredweight. The transportation rate per hundredweight is $0.46;3
thus, the cheapest source of milk is the Indianapolis markétf‘;As’é
result,.processors import milk from this market rather than utilize
local production.

Total assembly costs associated with intraregional movemeﬁts and
imports total 2.1 million dollars for the Southern region. Most of the
milk imported (227 million pounds) originates in the North Central
region. Significant quantities move‘from the Indianapolis,rﬁvansville
(Indiana), Decatur (Illinois), Davenport (Iowa), Des Moines and Wausau
(Wisconsin) production areas. These movements are made primarily to
Florida, Alabama, Georgia, South Carolina and eastern Tennessee..
Approximately six million pounds are imported from the West South
Céntral regione. |
| In the North Central region, the 1965 pricing structure reflects
the comparatively low prices which have evolved uﬁder Federal order
pricing of milk in this intensive milk production area with large

"'surplus' supplies. As a result of the comparative price advantage in
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interregional movements of milk, North Central production totaling
2,404 million pounds is utilized from 26 to 27 production areas and
total production is almost completely utilized in comsumption. No im~
ports are required but only 2 million pounds of raw milk are unused.
Intraregional assembly costs total 1.9 million dollars to ship the raw
fluid milk to 16 regional processing facilities.

The North Central region exports are significant and total 609 mil-
lion pounds of raw fluid milk. Generally, excess milk producfion in the
Dékotas moves to Western facilities; Nebraska and Kansas production is
shipped to Texas and Colorado facilities; southwestern Missouri's pro-
duction is shipped to facilities located in Little Rock and New Orleans;
and production from southern Illinois and southern Indiana moves to
various markets throughout the Southeast. In addition, production
located in northern Indiana and southern Michigan moves to Northeastern
facilities,

In the Northeastern region, production is used from 7 of 10 of the
regional production areas and transported to 7 regional processing
facilities, These facilities have a combined capacity totalﬂng 1,073
million pounds per month. Of this total, 335 million pounds are im-
ported and 738 million pounds are obtained from local regional produc-
tion areas. Over one billion pounds of regional production is unused.
The imports consist of 222 million pounds from the North Central pro-
duétion areas of South Bend (Indiana) and Detroit, and 113 million
pounds from the Washington (D.C.) supply area of the Southern region.
Assembly costs total 3.4 million dollars for the intraregional and

interregional movements of 683 million pounds of milk.,
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Processing and Distribution Activities

The processing and distribution functions of the market organiza-
tion in Model 11 are centered around the processing of 4,679 million.
pounds ‘of milk by 59 facilities and distributed to 105 consuming areas.
Nationally, processing costs total 46.0 millioﬁ dollars at an average
of 0.98 cents per pound. Processing costs represent approximately 76
percent of the total cost of all activities. Distribution césts asso=-
ciated with iﬁtra- and interregional movements total 5.5 million dol-
lars and account for 9 percent of the total cost. Figure 20 represents
an overview of the movements of processed milk from the various facil-
ity locations to distribution points. Statistics on éosts,vimports,
and exports by regions are presented in Table VII.

In the Western region, the number of processing facilifies estab-
lished totals 13. These'facilities operate at an average capacity of
579 million pounds and a combined capacity of 753 million pounds.
Costs associated with processing this quantity totals 7.7 million dol-
lars at an average cost per pound of 1.03 cenﬁs. Average processing
costs vary within the region from 0.98 to 1.15‘cents per pound for the
Pacific and Mountain sub-regions, respectively. The difference reflects
economies of size of plants located in metropolitan areas of Pacific
coast cities versus plants.located in the less populus centers in the
Mountain sub-region. San Francisco and Los Angeles have thé largest
plants, and the lowest costs, with facilities in e#cess of 100 and 200
million pounds per month, respectively (Table VIII). Processing facil=
ities shipping processed milk to intraregional markets include Boise

(Idaho) transporting to Alturas (California), Reno (Nevada) and Idaho

Falls (Idaho); Billings (Montana) shipping to Helena (Montana), Idaho
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Figure 20, Opfimum-Fibw Patterns of Packaged Milk From Processing Facilities-.to Market
Areas, Model 1I
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TABLE VII

SUMMARY STATISTICS OF PROCESSING AND DISTRIBUTION ACTIVITIES,
UNITED STATES AND REGIONS, MODEL II

Processing Distribution Export Region
Costs Costs Imports Exports and Quantity
Region ($1,000) ($1,000) (1,000 1bs.) (1,000 1lbse.) (1,000 1bs.)
Western 7,723 232 0 0
Pacific 5,680 0 3,880 0
Mountain 2,043 232 0 3,880 [MTN. - PAC 3,880
West South Central 4,287 273 10,795 0
Southern 7,271 353 180,375 0
South Atlantic 5,013 249 132,076 0
East South Central 2,258 : 105 48,299 0
North Central 16,764 4,313 0 313,427
West North Central 5,946 1,061 0 144,631 C = WSC 10,795
: WNC — ENC 124,303
: WNC — ESC 9,533
Esst Neérth Central 10,818 3,252 124,303 © 293,099 ENC - SA 132,076
v ENC — ESC 38,767
ENC = MA 122,256
North Eastern 9,938 311 122,256 : 0
Mid Atlantic 6,988 269 122,256 0
New England ' 2,951 41 : 0 0
Total 45,983 5,483 313,426 313,426

Jo



TABLE VIII

DISTRIBUTION OF FIRMS BY SIZE AND REGION, MODEL II

No. of Potential Nos, of Firms by Size Classification Avgg'ﬁﬁzé-of
0 7 Number of in Millions Pounds Fac*lity in
Demand = X pon = = = = =
i Processing Under 3 ¢ i0 e 23 o 50 to 100 to Millions of
. Areas 5 - - .
Region Facilities 3 i 25 50 100 200 206 + Total lbsa
Western 23 21 0 i 5 5 0 1 1 13 57,9
Pacific 7 7 O ¢] 2 2 0 1 1 6 96,0
Mountain 14 14 0 1 3 3 t] 0 0 7 25,3
West South Central = 14 14 J 1 3 0 5 0 0 9 43.0
Southern 23 23 0 4] 1 10 2 1 14 47.9
Scuth Atrlantic 15 i5 0 0 H 6 1 1 0 9 51.4
East South Central 8 it 0 e 4 i G 0 5 41,5
North Central 35 35 0 1 3 4 4 1 3 16 112.2
West North Central 19 19 0 i 2 3 3 0 1 10 57.9
East North Central 18 16 0 0 i i i i 2 6 202.8
ortheast 12 12 0 1 i O 1 3 i 7 153.3
M d Atlantic 7 7 0 0 ¢ 0 0 2 1 3 259.9
New England 5 5 0 1 i 0 i 1 O 4 73.4
Total 105 i05 0 4 13 19 12 6 5 59 7943

[e]e]
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Falls (Idaho), Rock Springs (Wyoming), and Casper (Wyoming); Salt Lake
City suppljang Cedar City (Utah) énd Phoenix serving Flagstaff
(ATlZOHd)w Dlstrlbutlon costs for intrarégional movéments of 44
miliion pounds tﬁtals 232,000 dollars.

In the West‘Séuth Central region, 11 million pounds of processed
milk are required from.outside the region to supplement the 387 million
pounds processed within the regién. The'imports are froﬁ one facility
in Wichita (Kansas) which supplies distribution outlets in Wichita
Falls (Texas). Processing costs a33001atéd with regloqai fac111t1es
Lotal 4,3 miliion dollars with an average unit cost of 1. 11 cents per
pound., Per unit costs in this region are hlgher than the other four
major regions, and aré exceeded in only one sub-region, the Mountain
with per unit costs of‘1.15 cents, The high costs reflect relatively
low population concentrations within ‘the markets of these regloné in
which it is difficult to take advantage of economies aésociated with
large facilities. 7This rvegion has the lowest average capacitj of all
regions at 43.0 million pounds.

Movements of processed milk within the Wesﬁ South Central region
totals 89 million pounds, and césts aséociated Wiﬁh tﬁese distribution
activities totals 273,000 dollars, Shipment§ fr§m four facilities
within the régi@n account for the 1ntermaxket movements which consist of
Tulsa serving Oklahoma City and chhlta balls (Texas) matknts, Dallas
shipping to the Shreveport {Louisiana) and Corpus Christi markets;
Lubbock (Texas) transporting to Odessa (Texas); and San Anﬁonio (Texas)
transferring processed milk to Corpus Christi. |

The Southern region processes 670 million pounds of milk at a

total processing cost of 7.3 million dollars or an average of 1.09
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cents per pound. Processing activities are carried out in facilities
averaging 47,9 million pounds of capacity. Proce;sed milk does not
flow as freely into the South as raw milk because of the relatively °
higher transportation costs for processed milk. Nevertheless, distri-
bution outlets require approximately 181 million pounds of processed
milk from interregional sources and is supplied by North Central re-
gional processing facilities. The Columbus (Ohio) facility ships to
markets in the Virginias énd North Carolina; the Chicago fécility
serves Louisville (Kentucky) and the St. Louis facility supplies
Paducah (Kentucky). Within the Southern region, foLr’facilities pro-
cess an additional 96 million pounds éf milk above their local demands
fer other markets in the region. Jackson (MiSSissippi) serves Mobile
(Alabama); Charleston (West Virginia) supplies Danville (Virginia);
Baltimore transports to Richmond (Virginia); and Charleston (South

' i :
Carolina) ships to Jacksonville (Florida) and Columbia (South Carolina).
Distribution costs associated with these movements tétal 354,060
dollars.

The North Central region represents the hub of activity in the
fluid milk industry under the assumptions of Model II, The region has
abundant flﬁid milk resources for export and at the same time provides
adequate supplies to regional processors.  The region is also charac-
terized by several larger population centers of sigﬁificant magnitude
wﬁich allows the establishment of large processing facilities with
economies of size and sufficiently low costs to penetrate distant

markets. This region has 16 processing facilities operating at an

average volume of 112 million pounds per plant per month or a total
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combined capacity of 1,796 million pounds per month. Total processing
costs are 16.8 million dollars or 0,93 cents per pound.

Distribution costs for intraregional and interregional market
movements of processed milk totals 4.3 million dollars and repreeents
the highest cost among all regions. Much of the distribution cost is
attributed to this region's role in the exéortation of pﬁocessed milk
to other regions. The North Centrel region ships 11,180, and 120 mil-
lion pounds to the West South Central, Southern, and Northeastern
regions, respectively. | |

Only the Western region did not import milk from the North Central
region.  Interregional movements of milk from the individual North
Central region facilities have been discussed, except for exports to
the Northeast region. Shipments to the Northeast originate at the
Cleveland (Ohio) facility and serves the Pittsburgh and Williamsport
(Pennsylvania) distribution outlets. |

On a sub-regional basis, the West North Central exports 20 million
pounds and the East North Central exports 385 million pounds. The rea-
sons for the dlfference are: (1) larger proces51ng facilities in the
East North Central states serve a 1arget number of metropol;tan areas,
(2) a-geographical advantage in serving the Southern and Northeastern
regions, and (3) economies of size of the larger plants which ere
establlshed (average size of 202.8 million pounds in the East North
Central versus 57.9 million pounds in the West North CenLral).

Shipments within the North Central region are relatively large.
The Chigago fecility, the largest in ﬁhe region, éerves Indiana,
Kentucky, Ohio and Hichigan markets; the St. Louis faeility ships tob

southern Illinois and western Kentueky markets; the Kansas City
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facility transports to Missouri markets; and the Minneapolis facility

supplies markets in Iowa and Wisconsinj; the Moofehead facility trans-

ports to distribution outlets in North Dakota, Iowa and Minqésoﬁa; the
Pierre.(South Dakota) and the Marquette (Michigan) facility serves Bay
City (Michiganj market.,

The Northeast region has 7 processing facilities with a volume of
1,073 million pounds per month and total processing'costs of 9,9 mil-
lion dollars, The average plant size is 153.3 million pounds per
month, and the average processing cost is Q93 cents per pound. Inter-
market movements of fluid processed milk within tﬁe region total 92
million pounds énd the distribution cost is 311,000 dollars, Intra;
regional shipments consist of movements of processed milk frpm
Rochester (New York) to distribution outlets in Albany and Uéica (New
York) aﬁd from Boston to Portland (Maine).

In summary, the least cost organization under the assumptions of
Model II allocates the production from 64 areas to 59 processing facil-
ities across the nation., In supplying the resource to these facilities,
an assembly cost of 9.1 million dollars is incurred and accouynts for 15
percent of the total cost of the organization, Moving the final prod-
uct to distriﬁution outlets costs 5.5 million dollars and accounts for
9.1 percent of the total cost. The total cost of the optimum market
organization including assembly activities is 60,6 million dollars. On
a regional basis, the proportions of the totél costs incﬁrred for those
activities associated with the organizations of the Western, West Séuth
Central,‘Southern;Nérth Centrél, and Northeastern fegions are 1402,

943, 16,0, 38,0 and 22,5 percent respectively.
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Comparisons of the Organizations of Model I and II

Models I and II are identical except for the prices which are
assumed to be paid to farmers for raw milk., Model I assumes thét the
same f.o.b. plant price is paid to a farmer regardless of his.location
in the United States., Model I is designed to be a model in which maxi-
mum efficiency is the goals Model II, on the other hand, assumes that
1965 f.0.b. plant prices are paid to farmers. Model II, therefore,
reflects the past institutional influences upon the organization, Most
of the farm prices which were established for 1965 reflect the actions
of federal and state agencies operating in these markets, Thé results
indicéte quite différeht organizatidns under ghe two assumptions. |

Produgtion is utilized from a larger number of areas inbModel I
than in Model IT, 76 as compared with 64 out‘oé possible number of 92.
Apparentl&, the 1965 price structure with the other conditions of the
Models would result in large displacements of 100%1 milk in the markéts=
more distant from the upper Midwest, The milk would be reélaced by |
shipment from‘the North Gentral region. The North‘Central region‘pro-
duction was utilized from 26 areas in Mode1>II and 19 in Model I, an
increase of six areas. The effects of displacement were greater.in the
Southern and West South Central regions than in the Western and North;
east regions., For example, comparing Model II with Model 1, the number
of production areas involved in the optimum market organizatioﬁ de-
clined by 5 in the West Séuth Central région and'by 10 in the Southern
regione. | | | |

The effect of displacement is only partially reflected in the
changes in the number of supply areas. The amounts of unused préduc-

tion changed in some markets even though the supply areas were involved.
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The amounts of unused produétion increased dramatically in all regions
with the exception of the North Central region whefe unusedjproduction
was significantly lower. In the Westérn region unused production in-
creased approximately 21 percent from 252 million pounds in Model I to
305 million pounds in Model II. Unused production in the Southern re-
gion increased 542 percent from 57 to 365 million pounds, aﬁdbthe West
South Central region's unused production increased 517 percent ffom 24
to 148vmillion pounds. The Northeast region's unused production in-
creased from 608 million pounds in Model I to 1,011 million pounds in
Model II, the largest absolute increase. The demépd needs for these
regions were met from production in the North Central region and unused
production declined from 889 million pounds in:Modél I to oniy 2 million
pounds in Model II.

The 1965 pricing structure of Model II was such that if the insti-
tutional restraints were removed to allow a free flow of raw milk,
farmers in many Southern areas would either experience lower prices or
they would lose theirrmarkets. Prices in the Southern region were ef-
fectively held above prices paid to farmers in the North Central re-
gion by state agencies. Model IT illustrates the apparent pressure of
production in the North Central region to penetrate Southern markets
and the apparent success of state agencies in regulating the flow.

A function closely associated with production activitiés.involves
the assembly of milk, As defined in Chapter IV, assembly involves the
functions of moving raw fluid milk from préduction assembly poiﬁts
within the selected regions ﬁo processing facilities, In moving from
an organization uﬁder Model I to an organiZaﬁiOn under Model II total

assembly costs for the nation would increase 184 percent from 3.2
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to 9.1 million dollars. Every region in the analysis, and the corre-
sponding sub-regions making up the regions, would experience increases
in assembly costs under the 1965 pricing structure. For fhe Western,
West South Central, Southern, and Northeastern regions, the increases
were due to the quantities of raw fluid milk imported from thé'Nor£h
Central region, However, the North Central region's assembly costs also
increased from 124,000 dollars to 1.9 million dollars. This increase
was the result of exports of raw milk from some parts of the region and
the necessary replacements from production regions which were not as
strategically located relative to processing in regional facilities,

The processing and distribution functions of the market qrgaﬁiza-
tions were not as sensitive to the variation in models as the produc=-
tion and assembly activities. In comparing the total cost associatéd
with the processing functions, togal processing costs wereﬁ46.1‘million
for Model I and 46.0 million dollars for Model 1I, a differe%ce of
approximately 100,000 dollars. Total costs were lowest for‘quel.II
but average costs were unchanged.

Processing costs per unit were lower under Model II in two re-
gions and higher in one region. Costs were lower by 0.03 cents per
pound in the West South Central region and 0.02 cents per pound ig the
North Central region. Costs were higher by 0.05 cents per pound for
the Northeastern region. Per unit costs for the nation as a whole were
ﬁnchangeda |

The per unit cost changes reflect shifts in regional capacities,
Compariﬁg Model I‘with Model II the Western, West South Central, and
Southern regions experienced a decrease in firm nuﬁbers and increases

in the average size of a processing facility under the assumptions of
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Model II. In the Northeast, firm numbers increased and processing
capacity decreased. Total processing capacity for all regions declined
in Model IT with the exception of the North Central region which in-
creased its processing capacity by 319 million pounds. In the West
South Central, Southern, and Northeast, regional declines in processing
are the result of plants being located in the North Central region
which are able to penetrate into these regional markets because of a
price advantage in the raw resource market. Western facilities failed
to achievé the capaciﬁy levels of Model I because processors lost their
markets in the North Central and West South Central regions.

Distribution costs increased 1.7 million dollars to 5.5 million in
Model II as compared with 3.8 million in Model I. All regions expéri-
enced increases in distribution costs with the exception of the North-
east region which had a decrease of nearly lol_million dollars. The
decrease resulted from increased penetration into the Northeast region
by North Central regional processing facilities. In turn,‘the North
Central region experienced sharp increases in distribution costs from
1.8 to 4,3 million dollars of which a substantiai portion of this
amount, 1.8 million dollars, was in the East North Central sub-region
which borders the Northeast region.

Comparing total costs for the two models, the optimum market
organization of Model I totaled 53.2vmillion dollars and 60,6 million
for Model II. Although each region except the South had increased
costs, the major increase was in the North Central region where total
costs increased 6.9 million. The increase resulted primarily from
additional assembly and distribution costs involved in supplying other

regionss



CHAPTER V1
MARKET ORGANIZATIONS USING RESTRICTIVE MODELS

The input data and basic design of the transport-separable model
used in the analyses included in the first three models of this chapter
are essentially the same as in Chapter V. However, there are two ma jor
differences, one in design and one in pricing structure.

The first difference between the models relates to the number of
firms that must supply a distributioﬁ outlet for packaged milk. The
models iﬁ Chapter V involve an organizational structure characterized
by the establishment of one processing facility to serve one or more
distribution points. The result is that the economic environment of
the optimum market organization is a mounopoly for a given market and
-the firms in such an organization would be wvulnerable to anti-trust
action. One of the purposes of this éhapter is to uée a modei con-
structed in such a way that an oligopblistic economic organization is
established in the optimum market organization. The design of the
model was adapted to réquire the establishment of at least two proces-
sing facilities ‘in all major mafketso .1t 1s possible that iﬁ.some of
the smaller less populous markets only one érocessiné-facility will
service that market but most markets will be serviced by two to six
processingvfacilitieso It was assumed that the smail markets are éf
less interest to those individuals bringiﬁg fofth anti-trust suits than

larger marketso

97
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The second difference in the models involves intermarket briée
alignment. Current price alignment in the fluid milk markets réflects
the establishment of prices of milk according to a base price of milk
in a surplus area plus transfer costsAto more distant markets. Inter-»
market price-misalignment and pressures for large movements of milk
could result from the use of a rigid formula for transfer costs. There-
fore, the transfer costs were varied in the models to tgst,the sensitiv-
ity of the various market organizations to changes in the Ease poinﬁ
pricing scheme, The price of the resource, milk, is determined in each
market using a base price of $3.60 per hundredweight plus a transfer
cost per hundredweight per 100 miles from Eau Claire, Wisconsin.

The grid refinement in the special variables section of the
transport-separable model is structured in such a way that in, a market
with demands of 75 million pounds or less, 4 potential plants can be
éstablishedo Plant size I may represent up to 55 percent of the market
in which the plant is located, plant size II may represent up to 35

! 4
percent, and plant size IIT may represent up to 10 percent of the
market. In addition, one auxiliary plant can be established to éom—
pete in the domestic and intermarket activities up to a capaciﬁy equiv-
alent to 50 percent of the market demand in its home market. This
plant is, however, allowed to be established only after the first three
plants are in operation at their maximum capacities, In markets with
demand needs of 75-150 million pounds, the grid refinement of the spe-~
cial variables section is organized to allow five potential processing
plants to enter the market. Four of ﬁhese plants representing up to
55, 30, 10 and 5 percent, respectively, of the domestic market with a

fifth plant available for establishment to compete in intermarket
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activity after the first four have been established. This plant may
also represent a facility equivalent to 50 percent of the local market
demand. Markets with consumer demands of fluid milk greater than 150
million pounds are allowed to establish six processing facilities.
Plant sizes are allocated according to local market demand with five
plants from largest to smallest representing 53, 25, 10, 7 and 3 per-
cent of the home market. A éixth plant is allocated enough capacity
to serve outside markets up to an equivalent of 50’percent of its own
market,

In the selection of plant sizes, the mpdels are structured so that
the largest plant is the first plant to enterbthe solution, When this
plant reaches capacity, the second largest plant is allowed to enter
the‘market. The remainder of the firms enter into the solution in‘the
saﬁe manner from largest to smallest as the preceeding plant reaches |
full capacity. The plant made avaiiable fér competition in other mar-
kets is allowed to enter the solution afier the other facilities have
achieved their upper 1imitso This procedure permits the entry of
smaller firmé into the market and ensures that a number of firms will

enter each market,

Model 111 =~ Optimum Restricted Market Organization With a
Resource Price Structure of a RBase Point Price Plus

Transfer Costs of 15 Cents Per Unit -~ Mile

The transfer cost is assumed to be 15 cents per hundredweight per
100 miles in Model III, a level consistent with late 1960 price rela-
tionships. Total costs under the least cost optimum market organiza-

tion of Model III are 715 million dellars. The assembly function costs
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total 15.1 million dollars or 21.0 percent of the total. At these
costs, the market organization consists of moving 4,679 million pounds
of raw fluid milk per month from 71 of the 92 production areas to 237
processing facilities 1ocated in 89 major market areas. The milk is
processed at an average cost of 1.16 cents per pound and distributed to
105 market distribution points across the nation. Total cost for the
processing functions are 54,2 million dollars and constitute 755 percent
of total cost of the market functions. Distribution costs are
relatively small and total 2.6 million dollars or 3.6 percent of the
total.

For data on the participati;n of production areas in the organiza-
tion, Table XXIII, Appendik 111 presents information (for all models)
on the location of production, the processing center being served, the
amount of milk being transported from points of production to proégs;
sing.facilities, and the amount of unused production in each pfgdﬁction
area. Table XXIV, Appendix II1 contains information (for all areas) on
the demand area, location of processing, quantity processed, sizé of
firm and cost of operation. In addition, Appendix IV, Tables XXV to
XXXVII give detailed data on a regional and sub-regional basis

regarding various aspects of the organization (for all models).,

Production and Assembly Activities

In the optimum organization of the Western region, production
totaling 385 million pounds of milk is utilized from 15 of the 20 pro-
duction areas. It is processed at 55 plants located within the region.

As the result of the pricing structure, a significant inflow of 373
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million pounds of milk from the North Central and West South Central
regions is observed (Table IX). |

The procurement areas indicated by the solution of Model IIT for
both the San Francisco and Los Angeles (Galifornia) markets are skewed
toward the surplus production areas of the North Central region.r‘Tﬁg,
results are consistent with the example cited in Figure 8 of Chaptéf‘li.
Consider the following hypothetical example for the Los Aﬁgelés ﬁéfkét;.
Assume that Los Angeles is a deficit production area, San Francisco is
a surplus préduction area, and a 15 cent per cwt. per 100 miles is used
as the differential for pricing from the base point. .ASSﬁmeifurther
that San Francisco is on the same concentric circle‘as Loé Angeles.

The pfice paid to farmers in both areas would be equivalent. -

Under conditions of competitive nation-wide priéing, the San
Francisco market could not become the source of supply for ﬁos Angeles
based processofs. The Los Angeles processors would seek supplies ‘in
the direction of the base point. At 400 miles from Los Angeles, trans-
portation rates are the same as for milk from San Francisco but the
resource is 60 cents cheaper from production areas lying in the diréc-
tion of the base point. At 500 miles, the transportation costs are 68
cents per hundredweight from a point in the direction of the base point
as compared with 46 cents for moving milk 400 miles from San Francisco.
Milk will move from the supply point 500 miles away because the milk
will be 75 cents per hundredweight cheaper which more than offsets the
22 cent lower transport cost from San Francisco. At thé 15 cent |
differential, therefore, milk located in San Francisco cannot be trans-
ported into Los Angeles until the source of supply is depleted in the

direction of the base pointe



TABLE IX

SUMMARY STATISTICS OF PRODUCTION AND ASSEMBLY ACTIVITIES,

UNITED STATES AND REGIONS, =

MODEL I1II
~ Production Assembly Export Region
Used - ‘Unused Costs Imports Exports and Quantity
Region (1000 1bs.) -(1000 ibs.) ($1,000) (1000 1bs.) (1000 1bs.) (1000 1bs.)
Western 379,975 633,754 7,071 372,994 0
Pacific 183,693 602,794 6,502 390,451 0
Mountain 196,282 30,960 568 75,763 93,220 MIN -+ PAC 93,220.]
West South Central 360,217 57,698 428 . 26,784 18,501 WSC -+ PAC 12,20(—7|
- o - ' - ’ WSC - ESC 6,201
Southern 483,576 327,525 2,908 331,271 0 '
South Atlantic 317,071 273,465 2,578 249,577 0
‘East South Central 166,505 54,060 7330 81,694 : 0
North Central 2,398,970 6,726 1,066 <0 825,899
" West North Central 818,550 0 502 29,000 360,167 [WNC + PAC 249,33
: ’ : : : WNC +~ MIN 75,763
WNC + WSC 26,784
WNC » ENC 4,220
. , , v : ’ ~ |WNC + ESC' 4,069]
"East North Central 1,580,420 6,726 "563 4,220 498,791 IENC - PAC 35,700
: ' -~ |ENC » WNC 29,000
ENC » SA 249,577
JENC ~ ESC- 71,324
ENC ~ MA -~ 56,053
' ENC -+ NE 57,13
Northeastern 1,055,972 804,720 3,595 113,191 0 — : o
Mid Atlantic 1,055,972 434,566 . 2,133 56,053 164,862 EMA - NE 164,862'
New England 0 370,154 1,463 222,000 0
Total 4,678,710 1,830,423 15,068 844,240

844,240

cotr
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Both San Francisco and Los Angeles, California are the recipients
of substantial quantifies of milk from the North Central region, pri-
marily.from ﬁinnesota, Nebraska, Kansas, Missouri, Wisconsin and Iowa.
Supporting quantities are also imported from the‘Mountain states where
significant flows (93 million pounds) originate in Arizona, New Mexico,
Colorado, Utah, Wyoming, Nevada and Montana. In the other areas of the
Western region, processingbfacilities located at Spokane; Helena
(Monfana), Billings (Montana), Idaho Falls (Idaho), and Boise (Idaho)
aré suppiied from production areas iocated at Moorehead (Minnesota) and
Dickinson (North Dakota). Other iﬁports from the North Central region
include Grand Island (Nebraska) serving Eureka (California), Rock
Springs (Wyoming) and.Denver; Minneapolis supplying Casper; and Dodge
City (Kansas) trangporting to Albuquerque. |

Within the Western region, the Mountain sub-region transfers 93
million pounds in frém the Mountain area to the Paéific Coast area. As
a result of the significant quantitie§ of milk flowing into the Western
region and movements within the region, total costs associatedywiﬁh
assembly functions are the highest of all regions. These coéts total
7.1 million dollars and most of the cost, 6.3 million dollars,bis‘aésoa
ciated with movements into the Western sub-region. Only 0.6 million
dollars is involved for movements into the Mountain states. Figure 21
represents a diagrammatical presentation of these ﬁovements and all
other intermarkeﬁ mﬁvements. Unused production within the.region |
totals 634 million pounds or approximately 63 percent of the region's
total productione. | |

In the West South Central region, intermarket movement of the re-

source is common as 54.0 million pounds is transferred between supply



Figure 21. Optimum Flow Patterns of Milk From Production Areas to Processing
Facilities, Model III ; '
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points and processing facilities. The North Central region supplies 27
million pounds. Dodge City (Kansas) transports milk to Ei Pégo;
Springfield (Missouri) ships to Dallas, Corpus‘Christi and Houston; and
Evansville (Indiana) ships to New Orleans. Intraregional movements in-
clude Tulsa, shipping to facilities in Lubbock and Odessa (Texas) and
both Little Rock and San Antonio shipping to Corpus Christi. Assembly
costs associated with these movements total 428,000 dollars. Milk pro-
duced in 11 of 15 production areas is utilized and serves 30 processing
facilities throughout the region. Unused production remaining in
reserve totals 58 million pounds.

A similar situation exists for the Southern region as for the
Western region. Generally, thé pricing strucﬁure of 15 cents transfer
costs plus a base price is such that much of the production is not
utilized. The distant markets are influenced mést. For example, pro-
duction areas located within the state of Florida have aggregate pro=-
duction of 106 million pounds. None of this productibn is involved in
the optimum organization of the industry.

Approximately 331 million pounds of milk is imported from outside
sources primarily from the North Central region.to meet the consumption
needs of the South. Among the production areas of the North Central‘
region to transport to Southern facilities are Evansville (Indiana)
serving marketings in Alabama, Georgia aﬁd northern Florida; Chicago,
transporting to markets in Tennessee, Georgia and Floridaj Deéatur
(Illinois) shipping ﬁo‘Louisville processing facilities; Indianaéolis
transferring raw milk to South Carolina and northern Florida; Columbﬁs
(Ohio) moving milk into the Virginias; and Davenport (ILowa) transporting

to Memphis. Within the Southern region, milk produced in the Bristol
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(Virginia) area is traﬁsported to Danville (Virginia), Raleigh (North
Carolina) and Charleston (South Carolina) while Clarksburg (West
Virginia) serves facilities in Charlottesville (Virginia)eb E§en though
épecific instances occur where producers do not participate in the local
market, thé Southern region utilizes production from 13 of‘20 produc-
tion areas in the leasti®nst market organization. Costs associated with
the transporﬁation of 429 million pounds of milk, inclﬁding 331 million
frém interregional production areas, are 2.9 million dollars. Of the
total product, 328 million pounds (40 percent) are not used in the
proceséing of fluid packaged milk. |

The pricing policy assumed in Model III will assure that nearly
all milk produced in the North Centrél region wiillbe used., Of the 27
production areas of this region; production from all 27 regions is'uti-
lized in 76 processing facilitjes within the region and is exportéd to
all regions of the United States. Based on-the method of allocating
assembly costs, the North Central region, with an assembly cost of 1.1’
million dollafs, has ﬁhe secand lowest assemblybcast among the five
regions. Exports from the region total‘827 million, ﬁearly depleting
all reserves as énly 7<miilion pounds of unused production remained in
the region. | |

This region's involvement in interregional flows of raw milk has
been discussed in the regional gnalysis of the West, Soutﬁern and West
South Central and need not be reitefated. Inﬁerregional activity of
flows into the Northeastern iegion involves movements from ﬁroduction
areas located‘in thebEasf North Central gub-regioﬁ and includes move-
ments from GColumbus (Ohio) to facilities in New York City; Soﬁth Bend

(Indiana) to facilities in New York City; Detroit to facilities in
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Bangor (Maine). These transfers from the North Central region to the
Northeastern region total 113 million poynds.

The Northeastern region also imports milk from the North Central
region as mentioned above. The region also experiences some intra-
regional activity as Williamsport (Pennsylvania) aﬁd Pittsburgh produc-
tion areas supplement facility resoﬁrce requirements in New York'City
and production in the Rochester (New York) area serves facilities in
Utica (New York), Boston, and Hartford. Production is utilized from
5 of 10 production areas and 1,056 millionipounds is éhipped to 21
préceésing facilities located in 9 major consuming markets. Total
assembly costs for iﬂtraregional and interregional movements of faw
milk for the Northeast region totals 3.6‘million dollars. Excess pro--
duction remaining in the‘Northeastern region is 805 million pounds or
43 percent of the total production available, the 1arge$t>quantity of

unused production of any region.

Processing and Distribution Activities

In the Western region of the United States, processing capacity of
the region is‘753 million pounds per month, and the total processing
cost is 8.7 ﬁillion dollars or 1,16 cents per pound. Distribution
costs ﬁotal 131,000 dollars (Table X). Proéessing functions are car=
ried out in 55 facilities with a regional average vplume‘of 13.7 mil-
lion pounds. This region has one of the lower levels of capacity with
approximately 25 percent of the firms established operating at a voluﬁe
of less than 3 million pounds per month. Most éf fhe sméller facili-

ties are established in the Mountain states where the average size of a



TABLE X

SUMMARY STATISTICS OF PROCESSING AND DISTRIBUTION ACTIVITIES, UNITED STATES AND
REGIONS, MODEL III

Processing Distribution Export Region

Costs Costs Imports Exports and Quantity
Region . ($1000) ($1000) {1000 1bs.) (1000 1bs.) (1000 1bs.)
Western 8,736 131 321 0
Pacific 6,521 0 . 4,503 0
Mountain S 2,215 131 - 321 ~ 4,503 . [MIN + PAC 4,503
- West South Central 4,783 170 20,422 0
Southern 9,672 67 79,979 . 0
South Atlantic : 6,603 67 38,503 0
East South Central 3,069 . 0 47,152 5,676 ESC -+ SA 5,676
North Central ' 18,642 1,523 0 126,839 _
West North Central 6,161 443 3,272 56,688 WNC -+ MIN 321

JWNC -+ WSC 20,422
{WNC + ENC 23,346
- WNC + ESC 12,589

East North Central 12,481 1,080 : 23,346 96,779 ENC + WNC 3,272
: " ]ENC + SA = 32,827

|ENC + ESC 3,766
[ENC - MA 56,914

Northeastern 12,319 ‘ 703 56,914 30,797
Mid Atlantic 9,839 703 56,914 102,263 {f} + NE 71,466
: MA + SA 30,797

New England 2,480 Y 71,466 0

Total 54,152 2,594 157,636 157,636

Q01 .
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facility is 5.4 million pounds compared with an average of 26,2 million
pounds for facilities established in the Pacific states (Table XI).

In addition to the regionfs own processing, a small quantity (.3
million pounds) is imported from the North Central region. The move=
ﬁents originate at Dickinson (North Dakota) and serve Helena and
Billings (Méntana)a Intraregional movements include Salt Lake City
serving Cedar City (Utah), Reno (Nevada) and Alturas (California);
Albuquerque transporting to outlets in Flagstaff (Arizona); Denver sup-
plying Grand Junction (Colorado); and Boise supplementing Alturas
(California) (Figure 22),

The optimum distribution and processing organization of the West
South Central region requires 20 million pounds of packaged milk from
the North Central region to supplement regional processiﬁg. This inﬁer-
regional activity includes Kansas City supplying the Oklahoma City mar-
ket; Springfield (Missouri) serving markets in Oklahoma Ciﬁy, and
Little Rocks and St. Louis also shipping to the Little Rock market.
Within the region, two facilities are involved in iﬁtraregional market
éctivityo Tulsa ships to Oklahoma City and Dallas serves eight of nine
Texas markets. The Dallas-=based facilities are interesting becaﬁse
they illustrate the influence and importance of thevinclusion of econ-
omies of sizeol The Dallas export facility in the éptimum solution has
a capacity of 29 million pounds which generates enoughveconomieé to
offset transfer costs into these other marketéo

Thirty processing facilities within the West South Central region
are established with combined capacities totaling 377 millien pounds.
The average size of a facility is 12,6 million pounds, the lowest level

of capacity among the major regions. As a result, per unit costs of



TABLE XI

DISTRIBUTION OF FIRMS BY SIZE AND REGION, MODEL III

N £ Potential No., of Firms by Size Classification Avg. Size of

DZ;azd Number of in Millions of Pounds FacilitwyTin

Aré Processing Under 3 to 10 to 25 to 50 to 100 to MiiTions of
Region 8 Facilities 3 10 25 50 100 200 200 + Total 1bs:

" Western 21 88 14 21 13 4 2 1 0 55 13.7
Pacific 7 32 2 5 9 3 2 1 0 22 26,2
Mountain 14 56 12 16 4 1 0 -0 0 33 S5¢4

West South Central 14 56 3 14 9 4 0 0 0 30 12.6
Southern 23 93 5 11 33 5 1 0 0 55 14.0
South Atlantic 15 61 4 7 20 4 1 0 0 36 14.7
East South Central 8 32 1 4 13 1 0 0 0 19 12.6
North Central 35 145 7 27 20 15 5 2 0 76 21.2
- West North Central 19 76 5 20 11 6 0 0 0 42 11.6
East North Central 16 69 2 7 9 9 5 2 0 34 33.0
Northeastern 12 56 0 4 6 7 3 2 1 23 50.8
-Mid Atlantic 7 34 0 2 4 5 2 2 1 16 59.2
New England 5 22 0 2 2 2 1 0 0 7 31.7
Total 105 438 29 77 81 35 11 5 1 239 19.6

o1t .
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processing is the highest of all regions at 1l.27 cents per pound.
Aggregate processing costs for the region are 4.8 million dollars.
Distribution costs are associated only with shipments within the region
since no exporting is involved from the region. These costs total
170,000 dollars and represent the cost for intermarket movements of 42
million pounds.,

Processing fﬂnétions in the Southern region consist of 770 million
pounds of milk being processed in 55 facilities at a total cost 6f 9.7
million dollars or 1.26 cents per pound. Even though most processing '
is done within the region, imports of 80,0 million pounds are required,
The North Central region supplies 49 million pounds and Northeastern
region supplies 31 million pounds.

Intermarket activities involving facilities and distribution
centers within the Southern region total 16 million pounds. These
facilities and diétribution centers involve Charleston (South Garolina)
shipping to Columbia (South Carolina); Louisville transferring packaged
milk to Danville (Virginia); and Clarksburg (West Virginia) serving
outlets in Charlottesville (Virginia),

in the North Central region, 76 firms are established with proces-
sing capacity totaling 1,608 million pounds. Total césts corresponding
to the processing functions total 18.6 million dollars at an average
cost per pound of 1.16 cents. The distribution costs associated with
the intraregional and interregional movements of milk total 105
million dollars, |

The North Central region is involved extensively in processing
activities where the final product is transpofted to various intra-

regional and interregional markets., Facilities located in eight
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markets are involved in intraregional and interregional transshipments
of the final product. About 127 million pounds are shipped to inter-
regional destinations. Shipments include the following: Dickinson
(North Dakota) serving markets in Montana, and South Dakota;:Kansas
City transporting to markets in Kansas and Oklahoma; Springfield
(Missouri) shipping to Arkansas and Oklahoma markets; St. Louis serving
markets in Missouri, Arkansas, Tennessee, Kentucky and Illinois; Detroit
shipping milk to markets in Michigan, Ohio, North Carolina, West
Virginia, Virginia and New Yorkj; Chicago transferring processed milk

to Illinois, Indiana, Ohio, Michigan, Wisconsin, and Iowa markets; and
Minneapolis shipping to markets in the Dakotas, Nebraska, Towa,
Wisconsin and Minnesota.

Within the Northeastern region, processing facilities have a total
capacity of 1,169 million pounds. This capacity is an aggregate for 21
facilities operating at an average per pound cost of 1.05 cents or a
total cost for the regional processing organization of 12.3 million
dollars, Facilities established in this region are the largest of any
region and average 50.8 million pounds per facility. As a result, per
unit costs are the lowest of any region. |

Totai distribution costs associated with intermarket activity
totals 703,000 dollars. In addition to the amount of processed milk
provided by regional plants, an additional 57 million pounds is re-
quired from North Central facilities to meet total demand within the
region. Within this region three facilities are established that in-
volve penetration of other markets. Pittsburgh transports processed
milk to Virginia markets while New York City serves markets in New York,

Pennsylvania, Virginia, Connecticuts; Massachusetts, and Maine. 1In
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addition, the Rochester (New York) facility traﬁsports to intraregional
markets in New York and Vermont.

Total organizational costs for all market activities represented
in the analysis were 71.7 million dollars. On a regional basis, the
Western, West South Central, Southern, North Central, and Northeastern
contributed 15;9, 5.4, 12.6, 21.2 and 16.6 million dollars to the total

cost, respectively,

Model IV -- Optimum Restricted Market Organization With
Resource Price Structure of a Base Point Price Plus

Transfer Costs of 9 Cents Per Unit - Mile

Model IV is designed to determine the optimum market organization
when a resource pricing scheme is used which reflects a $3.60 base
price paid to farmers f.o.be. plant plus a differential of 9 cents per
hundredweight per hundred miles from Eau GClaire (Wisconsin). Thé other
assumptions;/model organization, basic data, and techniques are the
same as in the previous model.

The least cost market organization of the fluid milk industry
under the assumptions of Model IV are suchbthat a total organizational
cost of 62,1 miliion dollars is incurred. Contributingvto the organi-
zational cost are costs asseciated with assembly activities totaling
5¢5 million &ollars in whiﬁh-1.3 billion pounds of milk are involved in
intermarket transport activities. Total capacity of plants estabiished
is 4,679 million pounds with total processing cost outlaysbof 53.9
million dollars or 1.15 cents per pound. The distribution costs
associated with the least cost organization is 2.7 million dollars

which represents the cost of transferring 711 million pounds of
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processed milk from various processing facilities to distribution

outlets across the United Statese.

Production and Assembly Activities

The Western region establishes 55 processing facilities which
utilize production from 19 of 26 production areas. To serve these
facilities, 432 million pounds of milk are transferred from regional
points of production tco processing facilities. Local regional produc-
tion is supplemented with 36 million pounds of milk produced in the
North Central region. Costs associated with the assembly activities
are 934,000 dollars° Surplus production remaining in the region totals
296 million pounds (Table XII). Los Angeles ié the majof recipient of
raw fluid milk imports from produétion areas in Arizona, Kansas,.
Colorado, Utah, Montana, and South Dakota. Other intermarket movements
include Dickinson (North Dakota) shipping to Helena (Montana) and Idaho
Falls (Idaho); Billings (Montana) supplying Idahe Falls; Pierre (South
Dakota) transporting to Casper (Wyoming); and Dodge City (Kansas) sup-
élementing Lubbock (Tekas) supplies. Figure 23 represents a diagram-
matical presentation of the flow patterns from production areas to
processing facilities,

In the West South Central region, production is utilized from 12
of 15 production areas in which 30 processing facilities make use of
365 million pounds of milk. 1In addition, 15 million pounds are im-
ported from the North Central and Southern fegions. Exports total six
million pounds and are transported into the Southern region, including
jmports, 308 million pounds fequire transportation betwéen points of

production and processing. Costs incurred in these movements total



TABLE XII

SUMMARY STATISTICS OF PRODUCTION AND ASSEMBLY ACTIVITIES, UNITED STATES
AND REGIONS, MODEL IV

Production Assembly : Eiﬁbrt Region
v Used Unused Costs Imports Exports and Quantity
Region (1000 1bs.) (1000 1bs.) ($1,000) (1000 1bs.) (1000 1bs.) (1000 1bs.)
Western 717,247 296,482 - 934 35,629 "0

Pacific 510,591 275,898 796 65,445 0 _

Mountain 206,656 20,586 138 16,781 46,597 [MIN - PAC 46,597
West South Central 365,244 52,671 212 14,621 6,301 [WSC - ESC 6,301
Southern 689,009 122,092 1,112 90,086 39,021 , o

South Atlantic 506,957 83,579 831 56,146 30,237 | SA-—'MA 30,237

East South Central 182,052 38,513 281 33,940 8,784 |ESC - WSC 8,784
North Central _ 1,826,939 578,757 899 0 189,350

West North Central 527,936 290,614 208 0 42,164 [WRC — PAC 18,848

‘ _ o o WNC -~ MIN 16,781
[WNC - wSsC 5,837
_ WNC = ENC 698
East North Central 1,299,003 288,143 691 698 147,884 ENC = SA 56,146
' ' ENC - ESA 27,639
[ENC — MA 64,099
Northeastern 1,080,271 780,421 2,352 94,336 0 ’

Mid Atlantic 893,271 -597,267 2,194 94,336 0

New England 187,000 183,154 158 0 o
Total 1,830,423 234,672 234,672

4,678,710

5,509

o111



4)-

&

° N

L] 1 Y
: t -1
x £
z CR a0

wi s c\e
- .\ [}
3

%K A . % :
CRAN
P, ,
;-:-“‘“‘1

Ai @ 2 ey

H y .
!A' RANBAS !

Figure 23. -Optimum~Fiow Patterns of Milk Ffdﬁ Production‘Afeas'to'Processiﬁg”
Facilities, Model IV '

LI



118

212,000 dollarse Within the production areas of the region, 53 million
pounds of production remain in reserve.

Interregional shipments into the West South Central region include
the following flows: Grand Island (Nebraska) to Odessa (Texas); Dodge
City to Lubbock and Odessa (Texas); Wichita (Kansas) to El Paso; and
Jackson (Mississippi) to New Orleans. Intraregional movements include:
Amarillo shipping to Lubbock (Texas); San Antonio shipping to Corpus
Christi; and Houston receiving milk producéd in Tulsa (Oklahoma) and
Shreveport (Louisiana). |

The Southern region utilized 689 million pounds of raw fluid milk
produced in 19vof 35 of its production areas with an additional 90 mil-
lion pounds imported from the North Central and Northeastern regions.
Costs associated with assembly activities total 1;1 million dollars for
308 million poﬁnds Which require intermérket movemenﬁ. Unused produc-
tion in the region totals 122 million pounds or 15 percenﬁ of the re-
gion's total prodﬁction. Major imports into the Southern regionkfrom
interregional production areas are: GChicago mo&ing milk to processing
fécilities in Memphis, Birmingham, Albany (Georgia); Atlanta,
Louisville and Knoxville; Indianapolis milk moving to Taﬁpa, Knoxville
and Charleston (West Virginia); and Decatur (Illinois) transporting |
milk to Louisville. Intraregional movements include: Bristol
(Virginia) shipping to facilities in Columbia (8outh Caroliné), and
Jacksonville serving the other Florida-based facilities of Tampa and
Miami. Two production éreas located in the region export milkg These
exports include Jackson (Mississippi) shipping to New Orleéns and
Washington, (D.Co) supplying facilities in New York City élus

intraregional movements to Baltimore and Norfolk (Virginia).
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The major exporting region is the Nortthentral region with 190
million pounds of regional production moving to all four of the other
regionse. Production is utilized from.26 of 27 production argasvserving
77 local processing facilities with 1,602 pounds of milk per month.
Production remaining unused totals 579 million pounds, the 1argest
amount of unused production for the five major regions. Assembly costs
total 899,000 dollars for intermarket shipments of 302 million pounds.
The spatial dimension of North Central flow patterns has been discussed
in the analysis of the other regions with the exceptioﬁ of movements
inta the Northeéstern region. The latter includes Columbus (Ohio) and
South Bend (Indiana) shipping to facilities located in New York City.
Intraregional movements in the North Central region include: Moorehead
(Minnesota) supplying facilities in Grand Forks and Jamestown (North
Dakota); Sioux City (Iowa) transporting to facilities in Omahaj
Minneapolis serving facilities 1§cated in Omaha and Des Moines (Iowa);
Davenport (Iowa) shipping to Cedar Rapids (Iowa), Peoria (Illinois) and
St. Louis; Wausau (Wisconsin) transporting to Green Bay and Madison
(ﬁis¢onsin); Ghicagé supplying facilities located in Peoria (Illinois),
Cincinnati and Grand Rapids (Michigan); and South Bend.(Indiana)
shipping to Cleveland and Toledo. |

The Northeastern region utilizes 1,080 million pounds of production
from all of its production areas. An additional 94.3 million pounds is
imported from the Southern and Northern regiops. However, unused pro-
duction within the region totals 780.million pounds;' Assembly costs
for movement of 569 million pouﬁds to various interregional and intfa-
regional markets total 2.4 million dollars. Imﬁorts into thevNorth;>

eastern region involve New York City receiving milk from Columbus
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(Ohio), South Bend (Indiana) and Washington (D.C.). Intraregional
movements include Williamsport, Pittsburgh and Philadelphia shipping to

New York City,

Processing and Distribution Activities

Intermarket movements of milk for which the organization of the
Western region is responsible, totals 16 million pounds and involves no
exports of processed milk, Distribution of the final product from
points of processing to intermarket destinations accounts for distribu-
tion costs of 110,000 dollars in transport charges.(Table XIII).
Intermarket movements within the Western region include: Salt Lake City
serving Alturas (California), Idaho Falls (Idaho), Rock Springs
(Wyoming) and Cedar City (Utah); Denver shipping to Grand Junction
(Colorado); Albuquerque transporting to Flagstaff (Arizona); and
Portland (6regon) supplementing Alturas (California) supplies. Inter-
regional movements includes Helena and Billings (Montana) imporﬁing from
Dickinson (North Dakota); and Gasper (Wyoming) importing from
Minneapolié. Figﬁre 24 exhibits the sﬁatial flow pattern of the various
intermarket movements.

In the Western region, the least cost organization associated with
processing and distribution activities involves the establishment of 55
processing facilities with an aggregate capacity of 753 million pounds.
With the plants operating at various capacities, the total gasts are
8.9 million dollars. The average plant capacity is 13.7 million
pounds and the average per unit cost is 1.19 cents.(Table XIV),

In the West South Central region processors establish 30 processing

facilities with a combined capacity of 377 million pounds. Facilities



TABLE XITI

SUMMARY bTATISTics OF PROCESSING AND DISTRIBUTION ACTIVITIES, bNITED STATES

AND REGIONS MODEL IV

Distribution

Processing | Export Region
Costs Costs Imports Exports and Quantity
Region ($1000) ($1000) (1000_1bs.) (1000 1bs.) (1000 1bs.)
‘Western 8,949 110 458 0
Pacific 6,522 0 4,475 0 :
Mountain 2,427 110 458 4,475  [MIN > PAC 4,475
West South Central 4,739 163 20,422 0
Southern 9,701 151 78,060 0
South Atlantic 6,632 151 61,705 0
East South Central 3,069 -0 16,355 0
North Central 18,302 1,309 0 119,614
West North Central 6,154 348 0 51,390 WNC -+ MIN 458
WNC + WSC 20,422
WNC + ENC 17,921
- ' [WNC + ESC 12,589
East North Central - 12,148 961 17,921 - 89,417 ENC + WNC 3,272
: ENC -+ SA 30,908
ENC + ESC 3,766
ENC » MA 51,471
Northeastern 12,196 950 51,471 30,797 . |
Mid Atlantic 10,181 950 51,471 137,263 MA - NE 106,466
' _ MA + SA 30,797
New England 2,015 0 106,466 0
Total 53,887 2,683 150,411 150,411
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Figure 24. Optimum Flow Patterns of Packaged Milk From Processing Facilities
to Market Areas, Model IV

PeT



TABLE XIV .

DISTRIBUTION CF FIRMS BY SIZE AND REGION, MODEL IV

No. of Potential Noe. of Firms by Size Classification ‘ Avg. Size of
De;and Number of in Millions of Pounds Processing Fa-
Areas Processing Under 3 to 10 to 25 to 50 te 100 to cility inMil=-
Region , Facilities 3 10 25 50 100 200 200 + Total lions of.lbs.
Western 21 88 14 21 14 3 2 1 0 55 13.7
Pacific 7 32 2 6 8 3 2 1 0 22 26,2
Mountain 14 56 12 15 6 0 0 0 0 33 5.4
West South Central 14 56 4 11 11 4 0 0 Q 30 12.6
Southern 23 93 6 11 34 4 1 0 0 56 13.8
. South Atlantic 15 61 5 7 20 4 1 0 0 37 14,4
East South Central 8 32 1 4 14 0 0 0 0 19 12.6
North Central 35 145 6 29 21 14 5 2 0 77 20.8
-West North Central 19 76 4 23 12 5 0 0 0 44 11.0
East North Central 16 69 2 6 9 9 5 2 0 33 33.9
Northeastern 12 56 0 4 4 7 3 2 1 21 55.9
Mid Atlantic 7 34 0 2 4 5 2 2 1 16 - 61.7
New England 5 22 0 2 0 2 1 0 0 5 37.4
Total 105 438 30 76 84 32 11 5 1 239 19.6

€71
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established in this region are the smallest of all regions averaging
12,6 million pounds per plant. The facilities operéte at a total
monthly expenditure of 4,7 million dollars and an average cost per
pound of 1.26 cents. Intermarket distribution of the final product to
central distribution outlets totals 40 million pounds and originates
from Tulsa and Dallas. The Dallas~based facilities involves supplemen-
tal movement to eight of nine Texas distribution outlets and also
serves the Shreveport (Louisiana) market. Tulsa transports the final
product to Oklahoma City. Distribution charges for intermarket move-
ments within the West South Central region are 163,000 dollars. The
Oklahoma City market attracté processed milk from interregiopal origins
of Wichita (Kansas), Kansas City and Springfield (Missouri).
Springfield (Missouri) alsq serves Little Rock,

The Southern region is an importer of processed milk with 78 mil-
lion pounds moving into the région from the Northeastern and North .
Central regions. Interregional movements inciude: Ste. Louis.shipping
to Paducah (Kentucky) and Memphis; Chicago supplyinngouisville;
Detroit serving Clarksburg (West Virginia), Charlottesville (Virginia)
and Raleigh (North Carolina); and.Clevelaﬁd transporting to Pittsburgh,
Baltimore, and Williamsport (Pennsylvaﬁia). In addition to these sup=-
plemental imports, the region is operating with a combined capacity of
772 million pounds within 34 processing facilities. The operation of
these facilities at this level generates an aggregate cést of 9,7 mil-
lion dollars at an average of 1.26 cents per pound. -The region has the
least amount of intraregional distribution of the final product with
only two markets involved in penetrating new markets. These markets

include Charleston (West Virginia) transporting to Danville and
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Charlottesville (Virginia); and Charleston (South Carolina) shipping to
Columbia (South Carolina), Transport costs associated with the dis-
tribution of the final product from these facilities totals 151,000
dollars.

The North Central region established the largest number of facili-
tlies of any region within the analysis, 77 facilities. These facilities
have an average volume of‘20.8 million pounds and a total capacity of
1,602 million pounds. Total operating expenses are 18,3 million dollars
or an average cost of l.14 cents per pound. Intermarket activity, both
within the region and to other regions, consists of shipments‘totaling
358 million pounds of processed milk. Of this total, 120 million
pounds are exported to interregional destinations. Facilities eétab-
-lished in nine locations make use of the exporting plant. Three primary
" facilities, located at Minneapolis, Chicago, and Detroit, have economies
of size which allow their participation at various magnitudes in 30 of
the 105 market areas. The markets being served by these facilities are
located in all the states of the North Central region with the exception
of Kansas -and Missouri. They serve markets in the Virginias, Kentucky
and North GCarolina in the Ssuthern region, and Casper (Wyoming) in the
Western region, In addition to the three primary locations, other
facilities include Dickinscon (North Dakota) serving markets in Montanaj
Wichita (Kansas) serving markets in Kansas and Oklahoma; Kansas City
transporting to markets in Kansas, Oklahoma and Missourij; Springfield
(Missouri) shipping to markets in Missouri, Arkaﬁsas and Oklahoma; St.
Louis supplementing markets in Missouri, Kentucky and Tennessee; and

. Cleveland transferring the final product to markets in Ohio,
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Pennsylvania and Maryland. Distribution costs associated with these
movements total 1.3 million dollars.

Processing in the Northeastern region has the lowest per unit cost
of all regions. On a per pound basis, average processing costs are
1.05 cents per unit. This represents a per unit cost of 0.ll cents
lower than any other region. This lower cost reflects the influence of
the economies generated by large facilities within the Mid-Atlantic
sub-region where the average facility processes 61.7 million pounds per
month.s In this sub-region, per unit costs are l.04 compared with 1,12
for the New England sub-region. Facilities located in New York City
énd Rochester (New York) utilize the largest processing facilities
possible within the organization. New York City, with its exporting
facility, can serve many markets that would require the establishment
of less efficient plants; however, the population concentration and the
compactness of the geographical area allow the expansion of these
facilities to accommodate regional markets.

Operating at 1,175 million pounds of capaéity, regional facilities
generate a total monthly cost of 12,2 million dollars. Of the 1,175
million pounds of processed milk in the region, 30.8 million pounds are
exported to Southern markets and 51 million pounds are imported from
the North Central region, These interregional movements have been
pointed out earlier as to points of origin and destination. Distribu-
tion costs associated with 280 million pounds of intermarket shipments
originating in the Northeastern region are 950,000 dollars.

Facilities in thg Northeastern region which are involved iﬁ‘intra-
regional market activities include: Rochester (New York) supplying

local markets in New York state; Utica (New York) serving the Burlington
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(Vermont) market; and New York City supplementing markets in Maine,
Massachusetts, Connecticut, and Pennsylvania.

Total organization costs for all market activities represented in
the anélysis were 62.1 million dollars. The regional organizations of
the West, West South Central, Southern, North Central and Northeastern
regions contribute 10.0, 5.1, 11.0, 20.5 and 15,5 million dollars,

respectively, to the total cost of the entire organization.

Model V -~ Optimum Restricted Market Organization

With Equal Resource Prices

Model V is structured on the assumption that the price. paid to
farmers, f.o.b. plant, is the same in all areas of the United States
(base-point pricing is not practiced); bThe basic structure, data and
operative conditions of the model as in the previous models of this.
chapter. |

The least cost market organization for the fluid milk industry uti-
lizes 4,679 million pounds of production from 89 of 92 production
regions. Of the total production utilized, 1,179 million pouﬁds re-
quire movements to accommodate the needs of processing facilities.
Costs associated with movements from production areas to processing
facilities total 3.6 million dollars per month. The optimum organiza-
tion calls for the establishment of 250 facilities with an aggregate
capacity of 4,679 million pounds. Operating at an average capacity of
18.8 million pounds, total costs associated with the processing funce-
tions are 54.8 million dollars or the equivalent of 1.17 cents per

pound. Intermarket activity in the distribution of packaged milk
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involves the transshipment of 578 million pounds at a total monthly

cost of 1.9 million dollarse.

Production and Assembly Activities

The least cost orgaﬁization in the Western region of the United
States utilizes production from 18 of 20 of the production areas,
serving 54 processing facilities within the region (757 million pounds
of producticn) while maintaining reserves of unused production totaling
257 million pounds (Table XV). Intermarket transportation of 370 mil-
lion pounds requires cost outlays of 414,000 dollars. Figure 25 illus=
trates diagrammatically the intermarket movements in the optimum solu-
tion of the models The region is a net exporting region with 2 million
pounds of production being exported from Albuquerque to El Paso.

Some intermarket shipments occur. Los Angeles facilities are par-
tially supplied from production areas in San Francisco, Phoenix and Las
Vegass Facilities in Casper (Wyoming) receive milk from production
areas in Rock Springs (Wyoming), Denver and Laramie (Wyoming). Salt
Lake City serves facilities located at Idaho Falls (Idaho). Also,
‘Billings (Montana) supplies facilities in Helena (Montana) and Reno
(Nevada) transports milk to Alturas (California).

The West South Central region is characterized by an organization
in which production is utilized from all 15 of its production areas.
Production from these areas serves 30 processing facilities operating
with a combined capacity of 380 million pounds. In addition to domes-
tic needs, the region experiences a net inflow of imports over exports
of 23 million pounds of milke Within the region, Texas production

requires some relocation to supply processing facilities as production



TABLE XV

SUMMARY STATISTICS OF PRODUCTION AND ASSEMBLY ACTIVITIES, UNITED STATES

AND- REGIONS, MODEL V

— Production Assembly Export Region
Used Unused Costs Imports Exports and Quantity
Region (1000 1bs.) (1000 1bs.) ($1,000) (1000 1bs.) (1000 1bs.) (1000 1bs.)
Western 756,593 257,136 414 0 2,407
Pacific 570,750 215,737 nn 11,799 0
Mountain 185,842 41,400 43 ' 0 14,206 MIN + PAC 11,799 -
MIN + WSC 2,407
West South Central 376,770 41,145 109 11,191 7,751 EWSC + ESC 7,751
Southern 797,017 14,084 863 42,751 8,784 N
South Atlantic 577,530 13,006 . 679 - 15,072 17,196 | SA +~ ESC 17,196
East South Central 219,487 1,078 184 59,947 23,856 ESC -~ WSC 8,784
| ESC + sA 15,072
North Central 1,546,604 859,092 456 0 35,000 _
West North Central 477,185 341,365 156 688 13,974  WNC -+ ENC 13,974
East North Central 1,069,419 517,727 300 0 35,688 ENC - WNC =~ 688
ENC + ESC 35,000
Northeastern 1,201,727 658,965 1,787 0 0
Mid Atlantic 930,401 560,137 1,493 0 0
New England 271,326 98,828 294 0 0
Total 4,678,711 1,830,422 3,629 53,942 53,942

67T -
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Optimum Flow Patterns of Raw Milk From Production Areas to Processing
Facilities, Model V '

Figure 25,
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in San Angelo is shipped to Lubbock, Odessa and Houston; San Antonio
serves Corpus Christi and Houston; Fort Stockton supplies El Pasoj
Amarillo ships to Lubbock; and Dallas ships to Houston. Other movements
include Little Rock, and West Memphis (Arkansas) exporting to Memphis.,
Imports involve shipments originating at Albuquerque and Jackson
(Mississippi) transporting to El Paso and‘New Orleans, respectively,
With all facilities adequately supplied and export markets served, the
region has 41 million pounds of fluid milk remaining unused.

Production in the Southern region is used quite extensively as all
20 of the region's production areas supply a proportion of their pro-
duction to 66 facilities located throughout the South. Even though 14
million pounds of production ére unused, additional supplies totaling
43 million pounds are imported from the North Central and West South
Central regions. Export activities include the transportinglof nine
million pounds from Jackson (Mississippi) to New Orleans. Assembly
costs asscciated with interregional and intraregional transporting of
263 million pounds of milk is 863,000 dollars.

Intraregional movements from location of production to location of
consumption involve six southern preduction areas} Jacksonviilé
'(Floriaa) serving other Florida-based facilities; Jackson (MIssissippi)
supplementing facilities located in Mississippi, Louisiana, Alabama,
Georgia and Tennessee; Nashville (Tennessee) transporting to facilities
in Tennessee, Alabama and Georgiaj Charlotte (North Carolina) shipping
to facilities located in North Carolina, South Carolina, Florida and
Virginia; Bristol (Virginia) transporting to Tennessee and Virginia-

based facilities; Washington (D.C,) serving facilities in Virginia and
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Maryland; and Clarksburg (West Virginia) serving facilities located in
Charlottes&ille (Virginia).

In previous models, the North Central region was responsible for
significant quantities of raw fluid milk being transported out of the
region; however, under the assumptions of this model, facilities lo-
cated in only one interregional market is supplied from this region.
The flow consists of 35 million pounds of fluid milk shipped to
Louisville from Indianapolis. Production within the region is utilized
from 26 of 27 production areas supplying 75 regional processing facili-
ties (Table XV) with 1,512 million pounds of fluid milk. Unused
producﬁion ﬁotals 859 million pounds or 36 percent of the total
production.

Intermarket movements tetaling 190 million pounds of milk within
the region requires transportation outlays of 456,000 dollars. Inter-
market movements of milk within the region in;lude: Moorehead
(Minneéota) shipping to Jamestown and Grand Forks (North Dakota);
Pierre transporting to Rapid City (South Dakota); Sioux City (Iowa)
supplying Omaha; Wausau (Wisconsin) serving Green Bay (Wisconsin);
Davenport (Iowa) éupplying Cedar Rapids (Iowa) and Peoria (Illinois);
Decatur (1llinois) shipping to Peoria and Centralia (Illinois) plus
St. Louis; South Bend (Indiana) supplying Grand Rapids (Michigan); and
Columbus (Ohio) serving Cincinnati.

The least cost organization, as it relates to production and
assembly, involves all 10 of the Northeast's production areasvat some
level supplying 31 processing facilities with an aggregate capacity of
1,201,7 million pounds. The region is involved in no importing or ex-

porting activities. Intermarket shipments of 548 million pounds are
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required within the region to assure an adéq?ate supply to all proces-
sing facilities. These shipments cost 1.8 million dollars in transport
chargese. At current levels of processing and.interregional market
involvement, the region has 659 million pounds of unused production or
35 percent of the region's total production.

Transportation of raw fluid milk from production areas to proces-
sing facilities includes: New York City imports from Utica (New York)
and Williamsport (Pennsylvania); and Concord (New Hampshire) exports to

Burlingtoﬁ (Vermont), Portland (Maine); Boston and Hartford.

Processing and Distribution Activities

The least cost market organization for the Western region consists
of thefestablishment of 54 processing facilities with an aggregate ca-
pacity for the region of 754 million pounds (Table XVI)e. This entire
capacity is utilized in meeting region demands with the exception of
«9 million pounds moving from processing facilities at Phoenix (Arizona)
to E1 Paso (Texas). At this level of operation, total cost per month
for processing functions totals 8.9 million dollars and an average per
unit cost of 1l.19%9 cents. These facilities operate at an average volume
level.of 14,0 million poundse. Intermarket transportation of the final
product is required with 23 million pounds moving between intraregional
markets and to export markets. GCosts of distribution asSociated with
these movements total 111,000 dollars (Table XVIL),

Intermarket movements from locations of processing to disfribution
outlets whiéh require transportation incluyde: Salt Lake City moving
processed milk to Cedar GCity (Utah), Rock Springs (Wyoming) and Idaho

Falls (Idaho); San Francisco supplying markets in Reno (Nevada) and



TABLE XVI

DISTRIBUTION OF FIRMS BY SIZE AND REGION, MODEL V

No. of Potential No. of Firms by Size Classification Avg. Size
De;an& Number of in Millions of Pounds of Facility
Areas Processing Under 3 to 10 to 25 to 50 to 100 to in Millions
Region Facilities 3 10 25 50 100 200 200 + Total -~of. Ibs.
Western 21 88 14 20 14 3 2 1 0 54 14.0
Pacific 7 32 3 7 8 3 2 1 0 24 24,3
Mountain 14 56 11 13 6 0 0 0 0 30 5.9
West South Central 14 56 3 12 11 4 0 0 0 30 12,7
Southern 23 93 4 14 37 4 1 0 0 60 13.8
South Atlantic 15 61 3 10 22 4 1 0 0 40 14,4
East South Central 8 32 1 4 15 0 0 0 0 20 12.8 .
North Gentral 35 145 6 29 21 13 4 2 1 75 20,2
West North Central 19 76 5 23 11 5 0 0 0 44 10.5
East North Central 16 69 1 6 10 8 4 2 i 31 33.8
Northeastern 12 56 2 6 8 8 3 2 1 30 40,1
Mid Atlantic 7 34 1 2 6 5 2 2 0 19 49,0
New England 5 22 1 4 2 3 1 0 1 11 24,7

Total 105 438 29 81 91 32 10 5 2 249 18.8

- .



TABLE XVII

SUMMARY STATISTICS OF PROCESSING AND DISTRIBUTION ACTIVITIES, UNITED STATES
AND REGIONS, MODEL V

Processsing Distribution Export Region
Costs Costs . Imports Exports and Quantity -
Region ($1000) ($1000) (1000 1bs.) (1000 1bs.)_ (1000 1bs.)
Western 8,949 111 0 852
Pacific 6,612 27 0 2,038 PAC -+ MIN. 2,038
- Mountain 2,337 84 2,038 852 MIN -+ WSC 852
West South Central 4,827 161 17,453 0
Southern 10,470 116 20,752 1,395
South Atlantic 7,194 54 19,166 0 — _
East South Central 3,276 62 - 3,766 3,575 ESC + SA 2,180
- ’ |[ESC + ENC 1,395
North Central 17,621 986 1,395 30,907 .
West North Central 5,932 261 3,272 33,193 WNC -+ WSC 16,601
. v WNC + ENC 16,592
East North Central 11,689 724 17,987 17,578 ENC -+ WNC 3,272
‘ v . : {ENC -+ SA = 2,743
ENC -~ ESC 3,766
- JENC + MA 71,797
Northeastern 12,908 502 71,797 14,243 . T :
Mid Atlantic 9,792 502 - 7,797 36,383 MA + NE 22,140
. v - | MA - SA 14,243
New England 3,115 -0 22,140 0
Total | 54,775 1,876 47,397 47,397

cCT
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Alturas (California); Phoenix transporting fluid milk to E1 Paso and
Flagstaff'(Arizona); Denver supplementing distribution‘outlefs in
Caspers(Wydming) Spokéne (Washington) sefving Helena {(Montana)
(Figure 26). |

The West South Central region has processing facilitjes at two
locations whicﬁ are involved in intramarket transfers of processed milk
in the optimum organization., These facilities include: Tulsa supply-
ing tﬁe Oklahoma GCity market; and the Dallas facilities shipping to the
Texas markets of Wichita Félls, Lubbéck, Odessa, San Aﬁtonio, Corpus
Christi and Houston plus movementé fo Oklahoma Gity and éhre&eport
(Louisiana). These merments conétituté 41 million pounds énd the
transportation and the associated disﬁribution cost totals 161,000
dollars, | |

Within the West South Central region, 30 processing facilities are
operative with capacifies totaling 380 ﬁillion pounds. ;Processiﬁg fa-
cilitiesbin this region are the smallest of all regions and average
12,7 million poundé per facilify. Processing costs éssaéiated with:
this organization totals 4.8 million dollars per m&nth at aﬁ average
cost per pound.of 1,27 éents. In addition to the 380 million pounds of
processed milk uytilized within the region, 18 miilion ﬁounds are re-
quired from the_Norﬁh Central and.Weétern regiéns to supplemént local
regional processing. Import movemeﬁts include: Wichital(kansas) sup-
plying Oklahoma City; and Springfield (MissQuri) ﬁransportiﬁg to Little
Rock., The region is involved in no export activiﬁies;

In the Southern region, the optimum mafket.orgénization involves
the establishment‘of 60 processing facilities with a combined total

capacity of 831 million pounds. Operating at an average level of 13.8
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Figure 26. -Optimum Flow Patterns of Packaged Milk From Processing Facilities
to Market Areas, Model V
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million pounds, these firms generate a total monthly cost of 10.5 mil-
lion dollars or an average cost per pound of 1,26 cents. In addition
to the levels of processing within the region, Southern markets have a
net flow into the region of 19 million pounds from facilities located
in the North Central and Northeastern regions. Exports from these
regioﬁs include: Chicago shipping to Louisville; Cleveland supplying
Clarksburg (West Virginia); Pittgburgh traﬁsporting to Charlottesville
(Virginia);‘and New York City serving Baltimore and Richmond-(Virginia).

Movements ofiginéting at Southern”facilities for shipment to inter-
market destinations include: Nashville (Tennessee) shipping to markets
at EQansville (Indiana), Paducéh (Kentucky), Memphis and Albany
(Georgia); Birmingham t?ansporting to Albény (Georgia); Atlanta serving
thé Albany (Georgia) market; and Charleston (Wegt Virginia) transport-
ing to=Charlottesviile (Virginia). Distribution césts associated with
the 29 million pounds béing transported between markets totals 116,000
doilars. | |

The North Central region is characterized by an optimum drganiza-
tion in which 75 processing facilities are established. These facili-
ties are operative at an average capacity of 20,2 million pounds and an
average per pound cost of l.l7 cents. As a resuylt of the organization
of the industry in this region, distribution ¢osts of 986,000 dollars
are required for transporting processed’fluid milk into central distri-
buﬁion outlets. The quantity of processed milk moving between proces-
sing faciligies to intermarket distribution poinﬁs tétals 317 million
pounds of which 31 miliion péunds are shipped into interregional

markets.
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Within the North Centrél region, processing facilities located in
Minneapolis, Chicago, Detroit and Cleveland constitute the center of
the region;s processing facilities as these plants serve 30 markets in
all states within the region except for markets in Kansas and Missoqri.
- The Chicago and Cleveland plants serve markets in Kentucky, West
Virginia and Pennsylvania., Other intermarket movements from plants
" located within the region include: Dickinson (North Dakota) transport-
ing to Rapid City (South Dakota); Kansas City facilities serving out-
lets in Omaha and GColumbia (Missouri); Wichita (Kansas) shipping to
Dodge City (Kansas) and Oklahoma City; and Springfield (Missouri)
supplementing the Little Rock market supplies.

In the Northeastern region, the optimum organization consists of
31 processing facilities operating with total processing cost outlays
of 12.9 million dollars at an average cost per pound of 1.07 cents.
Facilities established in this region operate at the largest average
volume of all regions, 40.1 million pounds. Of 1,202 million pounds .
processed within the region, 1;188 million pounds are utilized within-
the region and 14 million pounds move into interregional markets.. This
quantity, however, is supplemented by imports totaling eight million
pounds. Total intraregional and interregional transshipments which
originate at processing facilities located within the region totai 169
million pounds. Distribution costs associated with these movements
add 502,000 dollars to the total cost of the market organization.

Intermarket movements originating from facilities located within
the Northeastern region include: Pittsburgh shipping to Charlottesville
(Virginia); Rochester (New York) transporting to Utica (New York),

Albany (New York) and Williamsport (Penmnsylvania); Utica (New York)
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supplying Burlington (Vermont); and the largest complex of facilities
in the nation, New York City serves the Portland (Maine), Boston,
Hartford, Albany (New York), Philadelphia, Richmond (Virginia) and
Baltimore marketse. Imports into the region involves Cleveland
shipping to Pittsburgh.

Total costs for all the combined activities of the optimum organi-
zation are 9.5, 5.1, 1l.4, 19,1 and 15,2 millién dollars for the
Western, West South Central, Southern, North Central, and Northeastern
regions, respectivelys. Total costs for the optimum market organization

for the nation is 60.3 million dollars.

Model VI == Minimum Cost Flow Model Using 1965

Resource Prices and 1963 Market Structure

Model VI was formulated to determine the minimum cost flow through
the marketing channels of the market organization as it existed in 1963
with the 1965 farm price structure. The model is structured somewhat
differently from the other models. The major difference is that thel
separable programming technique is not used for processing costs; the
processing césts are handled as linear functions.

Estimates of processing costs are made using the same function
used in the other models but for given capacities. The capacities re=
flect the distribution and average size of firm in the 1963 crganiza=-
tion. Firm numbers and employment figures used to compute capacities
were obtained from the census of manufacturingo1 Processing was re-
stricted to processing local demand, and an additional 20 percent over
domestic needs was allowed to serve export markets. In general the

model is not designed to determine the location, number and size of
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processing facilities as in previous models But to minimizelthe cost
flow pattern of the organization as it existed in 1963. All other
assumptions, basic data on production and consumption, and cost
functions are consistent with the previous models.

Producers of 69 of the 92 production areas allocated 4,679 million
pounds for processing facilities in the optimum market organization of
Model VI. To adequately supply-all processors 1,907 million pounds
were transported from local production areas to distant processors.
Costs of éssembly related to these movements was 1l.6 million dollars
or approximately 14 percent of the total organizational costse. The
processing functions were performed in 4,595 facilities (avetrage size |
1.0 million pounds) at cost outlays of 71l.4 million dollars or 85 per-
cent of the total marketing costse. To meet the demand requirements of’
all marketé, 225 million pounds of packaged milk were involved in
intermarket activity. Distribution costs were 755,000 dollars and
represented approximately one percent of the total costs of the

organization.

Production and Assembly Activities

Producers in the Western region provide 693 million pounds (68 per=
cent of the region's total production) for movement into processing
facilities (Table XVITI). This production is obtained from 16 of the
20 production areas. The region is a net importer of raw fluid milk
with exports of 2 million pounds and imports of 63 million pounds. The
export market consists of Albuquerque supplying El Paso (Figure 27).
Imports originate in the North Central region and include: Dickinson

(North Dakota) supplying Helena (Montana), Billings (Montana) and Idaho



TABLE xvin- '

SUMMARY STATISTICS OF pRODUL,TJ.OT\ AND ASSEMBLY ACTIVITIE:), UNITED STATES
- AND' REGIONS 'MODEL VI .

Assembly

Production ' Export Region
Used Unused . Costs Imports Exports and Quantity
Region (1000 1bs,) (1000 1bs,) ($1,000) (1000 1bs.) (1000 ibs.) {1000 1bs.)
Western 693,114 320,615 842 62,626 2,407
Pacific 564,214 222,273 - 427 20,177 0 .
Mountain 128,900 98,342 415 62,626 22,584 MIN -+ PAC 20,177
: MIN + WSC 2,407
West South Central 261,870 156,045 1,246 139,131 6,301 WSC -~ ESC 6,301
Southern 445,705 365,396 4,232 415,413 21,717
South Atlantic 288,264 302,272 3,123 304,899 0 _ -
East South Central 157,441 63,124 1,109 135,196 46,399 ESC + WSC 21,717
[ESC + SA 24,682
North Central . 2,404,059 1,637 1,285 0 880,945 _
West North Central 816,913 1,637 406 0 355,621 WNC + MIN 62,626
’ WNC -+ WSC 115,008
WNC -+ ENC 49,106
WNC -+ SA 42,128
WNC + ESC 72,244
WNC -+ MA 14,036
. WNC -+ NE 473
East North Central 1,587,146 0 879 49,106 574,430 VENC + SA 238,089
' ENC + ESC 56,651
ENC - MA 265,964
[ENC -+ NE 13,7_23
Northeastern 873,962 986,730 4,042 294,200 0
Mid-Atlantic 742,329 748,209 3,293 280,000 139,373 EHA + NE 139 ,375’
Total 4,678,710 1,830,423 11,647 911,370 911,370

T E5T
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Falls; Moorehead (Minnesota) serving Idaho Falls; Pierre (Soﬁth Dakota)
transporting to Casper (Wyoming); and Grand Island (Nebraska) shipping
to Denver. Intraregional movements include: San Francisco, Salt Lake
City, Las Vegas, Flagstaff, and Phoenix transporting to Los Angeles;
Burns (Oregon) supplying Alturas (California); and Rock Springs
(Wyoming) shipping to Salt Lake City. Intraregional movements and im-
ports total 134 million pounds,. Aséembly costs associated with these
movements total 842,000 dollars.

The West South Central region allocates 63 percenf (262 million
pounds) of its production from 10 of 15 production areas to serve pro-
cessing facilities located within the region and one export market.

The export market consists of West Memphis (Arkansas) shipping to
Memphis. Imports into the region total 139 million pounds and are made
up of the following movements: Albuquerque shipping to E1 Pasoj Dodge
City (Kansas) transporting to El Paso and Amarilloj Grand Island
(Nebraska) supplying Texas-based facilities at Amarillo, Lubbock and
Odessaj Wichita (Kansas) transferring to Oklahoma City; Sioux City
(Towa) supplementing Houston; Kansas City shipping to Corpus Christi;
Mason City (fowa) transporting to Houston and Corpus Christi; and both
Spfingfieid (Missoufi) and Jacksén (Mississippi) serving New Orleans.
inérarégioﬁal movements include; For£ Stockton (Texas).serving El Paso;
Tulsa supplying Oklahoma City, Houston,‘and Shreveport; and Dallés
transporting to Houstén. Intfaregional movements plus imports total
182 million poundé and account for l.2 million ddllars in assembly
costs. |

vProducers in the Southern region are affected significantly by the

relatively high prices of 1965, About 45 percent of the region's total
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production (365‘million pounds) is unused. Production from only 9 of
20 production regions provide raw fluid milk to local processors. The
region is a net importer of resources with 22 million pounds exported
and 415 million pounds shipped into the region. Export activities con-
sist of Jackson (Mississi?pi) shipping to New Orleans. Most of the ime
ports originate in the North Central regionbwith the main flows from
Illinois, Wisconsin, Indiana,’Ohio, Southeastern Michigan, Northeastern
Iowa, and Southeastern Minnesota. ‘Intrarégional mavements include:
Jackson (Mississippi) shipping to Mobile; Nashville (Tennessee) trans-
porting to Albany (Georgia) aﬁd Tampa; Charleston (West Virginia) sup~
plying Charlottesville (Virginia) and Danville (Vifginia); and
Washingtoﬁ (D.C.) serving Norfolk (Virginia)e. Int;aregion;lvmovements
plus-imports total 618 million pounds. Assembly costs associ#ted witﬁ
theée mbvements total 4.2 million dollars.

Production in the North Central region is nearly all utilized;
only 2 million poundsrare unused. Resources are uged from 26 of 27
production areés and total 2,404 miliion pounds. Of this total utili-
zation, 881 million or 27 percent is‘exported to interregional markets
in the‘form of raw fluid milk. Interregional movements haye been dis-
cussed except for the Northeast. Exports into the Northeastern regioﬁ
total 294 million pounds and include the following movements:
Gleveland, Detroit, Minneapolis and Wausau (Wisconsin) shiﬁping to
New York City; South Bend'(Indiana) sﬁpplying Philadelphias Chicégo
serving Rochester (New York); and Dulﬁth (Minnesota) and Marquette
(Michigan) transporting to Portland (Mainé). ‘Intrarégional movements
involve the transportation of 346 million pound§ at an assemﬁly cost

of 1.3 million dollars.
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In the Northeastern region, 874 million pounds of local production
is used fof processings Unused production totals 987 million pounds
and represents approximately 53 percent of the region'é total produc-
tion, the largest percentage of unused production of all other regions.
The largest percentage results in part from the relatively higher re-
soﬁrce ?rices in this region in 1965 and from the ipability of proces-
sing facilities to generate the significant econoﬁies of size with the
large number of firms ip the 1963 market structure. The region is in—
volved in no export activities and impérts 294 million éounds of milk.
~Intraregioﬁa1 movements involve; Pittsburgh supplying New York City;
Utiéa (New York) transportingrto New York City, Boston,vHartford,
AlBany (New York) and Burlington (Vermont); and Concord (New Hampshire)
serving Portland (Maine)s. Assembly costs associated with intraregional

movements plus imports total 4,0 million dollars.

Processing and Distribution Activities

Within the Western region 643 processing facilities operate at 753
million pounds‘of capacity or an average of 1.2 million pounds per
plant. Total processing costs are 10,7 million dollars and average
1.43 cents per pound, the lowest per unit processing cost of any region.
Intraregional movements of the final product total 13 million pounds
and involve the following markets: San Francisco ships to‘Reno
(Nevada); Salt Lake City transéorts to Rock Spring5 (Wyoming) and Cedar
City (Utah); and Phoenix (Ariiona) supplies Flagstaff (Arizomna).
Distributioﬁ costs éssociatéd with these movements total 51,000 dollars

(Table XIX).



- SUMMARY STATISTICS OF PROCESSING AND DI

TABLE XIX

STRIBUTION ACTIVITIES, UNITED STATES
AND REGIONS, MODEL VI

Distribution

Processing Export Regién
Costs Costs Imports Exports - and Quantity
Region (5$1000) ($1000) (1000 1bs.) (1000 1bs.) (1000 1bs.)

Western 10,747 51 0 0 -

Pacific 8,068 16 0 3,880 [pac ~ MTN 3,880_]
Mountain 2,679 35 3,880 0
.West South Central 6,055 59 2,962 0
_Southern 12,922 57 10,941 0
South Atlantic 9,063 57 1,408 0
East South Central 3,859 0 9,533 0

North Central 23,368 555 0 41,022 _

West North Central 7,289 122 0 27,314 WNC -+ ENC 14,819

' WNC - ESC 9,533

| WNC + WSC 2,962

East North Central 16,079 433 14,819 28,527 ENC + SA 1,408

ENC +~ MA  27,119]

Northeastern 18,290 33 27,119 0 7

Mid-Atlantic 13,740 29 27,119 8,259 [ﬁN + NE 8,255}
New England 4,550 4 8,259 0
Total 71,382 755 41,022 41,022

JE=T
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Figure 28 represents a Aiagrammatical presentation of the flow
patterns of the least cost solution of Model VI. The general lack of
movement of packaged fluid milk is the influenée of two factors. First,
in determining the upper limits on proceséing capacity, each market was
allowed 20 percenf excess capécity. This level limits the participation
by a given market in intermarket competition. Second, when all proces-
sing facilities existing in the 1963 organization are included, the
distribution of firm sizes is duiﬁe similar in most regions of the
United States. The result is that the variatiﬁn between processing
costs of different.markets is not very large. For-iﬁcreased participa=-
tion>of packaged milk iﬁ intermarkef activities, a spread in the per
unit cost of proéessing would have to be wider between markets to
offset the added transport costs. |

The West South Central region has 395 million pounds of processing
within ﬁhe region and 231 processing facilities. Processing costs are
1l.53 cents per pound and total 6.1 ﬁillion dollars., Imports into the
region of 3 million poynds originate in Springfield (Missouri) facili-
ties and are shipped to Little Rock. Within fhe region,.15 miilion
pounds are transported. Tuisé.suppliés'Okiahomé City and Dallas ships
to Shreveport (Louisiana). Distribution cost§ total 59,000 dollars.

The Southern region imports 1l million pounds of pfocessed milk
from thé North‘Central region. St Louis Ships to Paducah (Kentuéky)
and Columbust(oﬁio) transportings to Clarksbﬁrg (West Virgiﬁié). bThe
processing of 839 million pounds of regiomnal prodﬁétion involves 587
firms. Total processing costs are 6.1 million dollars and the average
per pound cost is l.54 cents. Intraregional éhipments‘of 4 million

pounds include Baltimore serving‘Richmond (Virginia) and Charleston



Figure 28.

Optimum Flow Patterns of Pack.ag‘ed Milk From Processing Facilities
to Market Areas, Model VI
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(South Carolina) supplying Jacksonville (Florida). Distribution costs
associated with intraregional movements and importé total 5?,000
dollars,

Processing in the North Central operates at g level of 1,523 mil-
lion pounds. Total processing costs are 23,4 million dollars and the
per pound cost is 1l.53 cents. The processing is carried out in 1,524
facilities averaging 1.0 million pounds of milk per month. The region
is responsible for exports to the West South Central region (3 million
pounds), Southern region (12 million pounds) and Northeastern region
(27 million pounds). Intraregional movements involves: Moorehead
(Minnesota) transporting to Grand Fork (North Dakota); Minﬁeapolis sup-
plying Eau Claire (Wiscomsin); Des Moines.servipg Gedar Rapids (Iowa)
and Columbia (Missoﬁri); Kanéas Cityrshipping to Columbia (Missouri);
Madison (Wisc&néin) transporting to Peoria (Illinois); Chicago serving
Gfand Rapids (Michigan); and Detroit supplying Bay City (Michigan) and
Toledo (Ohio). Intraregional transportatiﬁn and exports of the final
product t;tai 168 million ﬁounds énd reduire distributién costs of
555,000 dollars. |

The Northeastern region processes 1,168 million pounds in 1,608
facilities at total cost oﬁtlays of 18.3 million dollars or l.57 cents
per pound., Regional processing is supplemented by 27 million pounds |
from the North Central region., Intraregional ﬁovements total 10 mil-
lion pounds and consist of ﬁovement§ from Uticé (New Yérk) ﬁo Burlington
(Verment) and Bangor (Maine) to Portland (Maine). .Diétriﬁution costs
associated ﬁith intraregional ﬁoﬁements is 33,000 dollafs.

Total costs for all the market activities of the optimum‘organiza-

tion are 11.6, 172, 74, 25,2 and 22.4 million dollars‘for the Western,
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West South Central, Southern, North Central, and Northeagtern regions,
respectively. Total cost for the optimum market organization for the

nation is 83.8 million dollars.
Effects of Alternative Levels of Transfer Costs

Three models were formulated to determine market organizations
under alternative resqurce pricing strucﬁures. These modeis were devel-
oped because they depicted the type of pricing techniques used in the
industrys An analysis of the organizations based on these pricing
alternatives is particularlj impertant in the production and assembly
eectors of the industry. The adoption of a pricing policy which did
not reflect aetual production conditions could jeopardize the
competitiﬁe position of producers in certain geographical areas.

The models compared were similar with the expeption of transfer
costse. Since ehe only difference between medels involves resource

ricipg, 5e comments made here will emphasize the'influences upon the

productlon and assembly sectors due to their direct relationship. The
models implicitly assume that retail prices of milk are unchanged from
one modei to the next. Actually eonsumption would ehange as price
1evels were affected by the specific model. The equilibrium results,
however, were not greatly different with or without an adJustment of
consumption to price. The comparisons for Model IV are included in
Appendix V.

Figure 29 illustrates the export=-import position of each region by

_mpdel. Under the assumptions of Model III (15 cent transfer cost),

only two reg1ons were involved in exporting raw fluid milk. The North

Centra1 region dominated interregional movements transporting 826
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million pounds to distant markets., The West South Central region ex-
ported 19 million pounds. The Northeastern, Southern, West South
Central and Western regions imported 113, 331, 27, and 373 million
pounds, respectively.

Interregional flows decreased to 234 million pounds under the
assumptions of Model IV (nine cent transfer cost). Exports from the
North Central region declined to 189 million pounas, The Southern and
West South Central accounted for exports tofaling 39 and 6 million
poundé, respectively., TImports of 94, 90, 15 and 35 million pounds were
required by the Northeastern, Southern, West South Central, and Western
regioné, respectively.

The organization of Model V (no base-point pricing schemese..sre=
source prices are the same in all production areas) reflected the most
efficient use of resources among regions. Exports declined.to 54 mila
lion pounds and consisted of movements from the North GCentral (35 mil-
lion pounds), Southerﬁ (9 million pouﬁds), West South Céntral(8 miliion
pounds) énd Western (2 million pounds) regions, :These exports‘flowed
into the Southern (43 million pounds) aﬁd the West South Central (11
million pounds) regionéa |

Quantities of unused production by regions also varied as alterna-
tive resource pricing schemes were assumed. Generally the>trend wés
toward decreased quantities of excess production in all régions as
Model III to V were considered with the exception of the North Central
region (Figure 30). The North Central region experienced increases in
unused productioﬁ from 7 to 579 to 859 million pounds under.the aésump—
tions of Model III, IV and V, respectively. On the other hand, the

Western region's unused production decreased from 634 million pounds to
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296 million pounds in Model IV and to 257 million pounds in Model V.
Similar decreases were evident in the Southern, West South Centraliand
Northeastern regions. |

| The number of production areas involved in the optimum market
organizetion reflected simllar resultss, 1In Mpdel V, production was
utilized from 89 of the 92 production regions. But, as pricing differ-
entials were increased-to nine cenﬁs, the nomber of production areas in
the organization declined to 86 and at the 15 eent differential, further
declines were experienced to 71.

The cost components (assembly, processing, distribution and total
costs) associated with Models 111, IV and V are illostfated in Figure
31. ‘The most Qolatile eost component in the.organizations was the
assembly costse As a result of altering transfer costs between models
and associated shifts in quantities of intermarket movemedts, assembly

Vcosts were 15,1, 5.5 and 3.6 million dollars for Models I11, IV and V,
respeee1vely.

The ptocessing and dlstrlbutlon sectors of the market organizations
were not nearly as sensitive to changes in resource pr1c1ng‘as the pro-v
duction and assembly activities. Processxng eosts totaled 54.2, 53 9
and 54. 8 million dollars for Models 111, IV, and V. Dlstrlbutlon costs
totaled 2.6, 2.7, 1.9 million for Models III, IV and V.

A comperison of total organizational costs also reflected changes
between models. Total costs were 71.8, 62.1 and 66.3 million dollars
under the assumptions of Models I1I, IV and V, respectlvelj. If assem-
bly costs were subtracted from these totals, the rema1nde1s, repre-
senting other marketlng‘functlons, totaled 566 7, 56.6, and 56.7 million

dollars for Models IIT, IV and V, respecitively. This reflects the
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, stability in the processing and distribution sectors sub ject ﬁo changes
in resource pricing levels. Most variations in total organizational
costs were the result of the sensitivity of assembly functions to
resource pricé changes.

In general, thevproduction and assemhly activities were signifi~
cantly influenced by changes in the resource pricing structure. As the
transfervcosts were increased from zero to 13 cents per hundredweight
per hundred miles, several significant developments occurred: (1) as
the differentiai increased, the production in many.distant markets from
the basebpoint was displaced by p;oduction from the surplus produéing
Ndrth Central région. (This type of displacement becomes evident when
the pricing differeﬁtiai exceeded the transportation coéts which.gener-
ally occurs around 10 cents per hundredweight per hundred miles); (2)
as the differential was increased, resource progurement areas became‘
increasingly skewed tﬁward the base point; (3) as the differential in-
creased,vproducérs in the North Central region benefited because of
the location of the basé point invthe region whiéh allowed large quan-
tity movements froﬁ the regidh especially at higher differenfials; and
(4) as the differentiél increased, the transpértation industfyv
benefited because of the increased intermarket mdvgments of raw fluid
mi Tk | |

One additional comment should be made about the production and
assembly sectors and the 1ocation of future production. The optimum
ﬁarket organization of Model ITI indicated the displacement of produc-
tion in distant éreas by productioh in the Mid-Western states.s A
pelicy réfleéting a pricing structure as ﬁhe onerexperienced in Model

ITI would lead to the eventual relocation of producticn from these
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distant supply areas to a more central location (the incentive would be
to locate in the North Central region).

The justification of a pricing structure as those illustfated in
Models IIT, IV and V is that variations in production costs exisf
across the United States, Transfer costs can only be effectively used
up to the.cost of trénsportation costs. As a result, a 15 cent differ-
ential is too high because itbexceeded the transport cost. On:long
distance shipments transport c§sts were aﬁproximately 10 cents per
hundredweight, The 9 cent differential was under ﬁhe transport costs
and approached the total cost figure when a constant pricing structure
was used. The mbst desirable differential would depeﬁd upon the

actual production costs of the various areas of production.
Effects of Market Restrictions

quels I and V

The purpose of this section is to examine the variations in the
spatial organization which occur when assumptions regér&iﬁg the ecoﬁomic
environment Were.pfoumonopoly versué‘pro-oligopoly, It has beén arguéd
that 1if reguiatory action is taken which prevents the monopolization of
an industry iﬁ a given markét,.tﬁe spatial organization will be
influenced. More specifically, the location of processing facilities
may shift as a result of more firms being forced into thé organization
of an industry. Models I and V were constructed sﬁch that this type of
comparison could bé made. These models were similar except Model I had
no. restrictions involving sizé of processing facility while Hodel V was
restricted to therestabiishment of more prdcessing facilities‘in aﬁy

given market.
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Models I and V involved the same resource pricing structure; there-
fore, the involvement of the production and assembly‘activities were
similar in both models. The only basic changes in these activities were
the result of shifts in the processing sectors. Since these changes
influence the processing sectors, most comments wiil be directed toward
the processing and distribution functions of these organizations.

| Model I was characterized by an organization in which 64 proces-

sing facilitiesvwere estﬁblishedo In Model V the number of firms in-
creased by 186 to 250 facilities, The distribution of firms by size
classification is illustrated in Figure 32, In Model I, the most
commonly establiéhed facility was in the 25-50 million pound range (22
facilities were ésﬁablished within this range). The most common sized
facility established in Model V was in the 10-25 million pdund range
(91 facilities were established); 0f the total firms established in
Model V (250), 201 of these faciiitiés ﬁere less than 25 million pounds.

| Firm capacities avefaged 73.1 million poﬁndé in Model I comparéd
with 18,8 million pounds in Model V., frocessing functions wereAcarfied
out at costs of 0,98 centsvpef pound versus lel7 cents ﬁer pound for
Models I and V, respectively. |

Distribution acﬁivities were also influenced by the organization.
Quarntities involved in intermarket transfers‘tdtaled 1;152 and 578 ﬁil-
libn pounds for Mode1§ 1 aﬁd v, fesﬁectively. 'Tranéportation cosﬁs |
associatéd wiﬁh these movements declined from 3.8.millioﬁ doilars in
Model T ﬁo 19 million dollars in Model V. Decreases expefienced iﬁ
distribution'activiﬁies and costs of Model V &ere the resultiof ine
creased pfocessing in local areaé. Firms were restricted in size and

the necessary economies needed to offset transport costs to distant
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markets were not attained. However, an interesting phenomenon occurs
in the flow-patterns of packaged milke In Model I, 49 markets imported
packaged milk., In Model V, 69 markets were involved in the importation
of packaged milk but total intermarket movements were approximately 50
percent of those in Model 1, This was apparently the influence of the
structure of the processing 1ndustry in Model V. Under the assumptloos
of Model V, most mapkets establlshed at least two processing facilities.
However, tbe ratio of costs per unit of larger export facilities com~
pered wlth the per unit costs of a smaller, less efficient plant of
anothet market was enougﬁ to‘offset transport costs. For example, the
Dallas facility‘served one additlonal distant market in Model I. 1In
Model V, Dallas served 10 additional markets from lts export facility.
The ratio of processing costs between the large export facility iﬁ
Dallas versus the alternative potential establishment was enough to
justify the transport costse |

‘Total organization costs were 53.2 million dollars in Model I com-
pared w1th 60,3 million in Model V (Flgure 33). Processiog costs‘varied
from 46. l mllllon dollars (87 percent of the total cost) in Model I to
5408 million dollars (91 percent of the total cost) in Model V.
Assenﬁly casts were relatively stable endvtotaled 3.2 ano 3.6 million
dollars in Models I and V, respectively. Distribution coste totaled
3.8 million dollars in Model 1 compared with 1.9 million dollars in
Model V., | |

Tn general, the type of structure assumed in the processing sector
did influence the organlzatlon of the industry especially in the loca-
tion of‘processing and the distribution of the final product.v As a

result of more firms being in the solution, several phenomena occurred:
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(1) the location of ‘processing did shift and become more localized;

(2) the organization was chéiacterized by smaller less efficient firms
én& therefore higher processing césts; and (3) more markets were pene-
trated in the restricted model (due to the ratio of per unit processing
costs befween markets) versus thg unrestricted model but participation

in these markets was not as concentrated as in the unrestricted model.

Models II, III and VI

The purpose of this section is to compare the influences of vari-
ations in the processing sector upon the optimum market organization.
Three models (II, III and VI) were formulated to incorporate three
levels of concentration in the processing sector. The resource pricing
structure was similar in all three models except in Médel II1 where tﬁe
pricesvof resources in distant markets tended to deviate from the |
actual pricing pattern. Since the major variation waé induced into the
processing sector, most comments will be made regarding that sector.

Firﬁs in tﬁe optimum organization totaled 59 in Model II, 237 in
Model III, and 4,595 in Model VI. Average processing capacities weré
7391, 19,6, and 1.1 million pounds for Models II, III and VI,
respectively. Figure 34 illustrates the averagé capacities of firms
established by region and model. The organization of Model II was
unrestricted in the processing sector; Model IIi was restricted in the
processingvsector to insure the establishment of more firms into ﬁhe‘
.organizaﬁioh; and Model VI exhibited the ﬁumbef of firms exisﬁing in
the actual.organization. The largest facilities established wefe in
the Northeastern region (average capacity 153 ﬁillion péunds) followed

by the North Central, Western, Southern and West South Central regions.
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The restrictions imposed by Model III lowered the average size of facil-
ity to 19,6 million pounds, The Northeastern region still had fhe
largest facilities averaging 50,8 million pounds. Under the assumptions
and restrictions of Model II1, average firm sizes decreased to l.1 mil-
lion pounds. Note that the largest firms are located in the West South
Central, Southefnvand Western regions. The Northeaetern region has the
iowest processing capacity.l This reversalrcompared with the results of
the previous models may be the result of marginal processere being
phesed oue of the industry or‘pefhape the laek of potentialbmafket
expaﬁsionvin the spafse populationrof these regions where it became
difficult to esfablish small local facilities.

Processing eosts reflected the Variaeien in average sizes of firms
in the modelss Costs of processing increased in all regions as models
became more restrictive., Total processing coses were 46.0, 54,2 and
71lo4 million dollars in Models 1T, II1X and Vi, respective1§ (Figure 35).

| Processing tended te become more 1ocalieed as the modele became
more restrictiﬁea For examéle, the North Central region’hes the com-
paretive advantage in generating eeonomies>of size in the proceesing
sector because of its location relative to productioe and population.
In Model 11 firms located in the North Central regien were large |
(average size 112 million peunds) and tranéshipﬁents of the finel prod-
uct to distant markets were eeonomically justified,. HoweQer, as the
models became more feetrictive, facilities locatedvin the North Central
region were unable to attaiﬁ the economies of size as iﬁ Modelbll. ‘In
Model VI, the average size of fac111ty in this region was approximately
one million pounds. As a result, processing became more localized as

in the Southern region where increases were experlenced from 670 million
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pounds in Model II to 839 million pounds in Model VI. The gains experi-
enced in Southern processing were in many instances at the expense of
processors in ﬁhe North Central region. | .

Distribution costs decreased in all regions as the models became
more restrictive., Costs of distribution decreased from 5.5 million
dollars in Model 1I, to 2.6 million in Model III to .8 million dollars
in Model VI; The magnitude of the movements associated with these
costs were 1,248; 698 and 225 miilion pounds for Models I1, II1I and
VI, respectively,

Assembly costs varied among the models, and in Model III totaled
15,1 million dollars. The higher costs were the resﬁlt of fhe pricing
structure which tended to have prices which weré higher in the more
distant markets than actually existed in 1963, Assembly costé totaled
9,1 and 11l.6 million dollars in Modéls IT and VI.

bTotal organizational costs increased as the models became more
restrictive because of the establishment of smaller, less‘efficient
facilities in the processing sector, Total costs‘were 60,6 million in
Model II,V 71.8 in Model III, and 83.8 in Model VI.

The comparisons above illustrate variations in the processing sec-
tor which lead to organizational and cost changes. It becomes obvious
tﬁat full advantége of econdmiés of size hés not been fully achieved.
Thésevmodels in which processing was unrestricted would give the great-
ésf cost savinéso Yet, the possibility of anti-trust action would maké
'thisbalternative unéttractive to processors, If processors could oper;
ate at tﬁese capacities free of legal intervention, consumers may be
discriminéted against as the result of the processor equating marginal

costs and marginal revenues resulting in increased prices to consumers.
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The type of processing organization illustrated in Model III is desir-
ébie from both standpointse. It protects the éonsumer because the
number of firms maintains a competitive atmosphere and eases the
pfessures for legal actions against the pracessorses

The producer can also be affected by structural changes in the
processing sector, For example, if the industry moved from an organi-
zation as illustrated by Model VI to one represented by Model III, a
total savings of 17,2 million déllars per month could be realized. The
question is who will bénefit from these savings. As a result of fewer
firms being established, farmers must transport raw milk greater
distancés; These éosts have been absorbed by the farmer.in the paste.
Thefefore, the farmer éhould réceive some of.these savings in ﬁhe form
of higher priéesg vIn addition; the consumer should benefit from.these

savings in the form of lower retail prices.



FOOTNOTES

1Bu:reau of the Census, Location of Manufacturing by Industry,
Country and Employment Size Part I (1963), pp. 33-42, ‘
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CHAPTER VII
SUMMARY AND CONCLUSIONS
Summary

The fluid milk processing industry is characterized by a cone-
stantly changing economic environment. The industfy has experienced
decreases in firms processing fluid milk products and in 1963 there
were approximately one-third the number oberating as in 1948, Changes
ha&e been thé result of new innovative ideas in marketing, processing
and.merchandising of fluid milk, Increaéed importanée of efficiency
has led to mefgers and the consolidation of firms has also led to a
décrease in firm numbers.

The major objective of the study was the determination of optimum
market organizations ﬁnder altérnative economic conditions reflecting
varying degrees of competition‘in the processing sector and adjusting
resource prices to determine poséible changes in the mavket structure
which might increase efficiency in the marketing system.

In the analjsis, the United Statés was divided iﬁto 105 demand
areas which represented some of the mdre populated areas of the country.
Sources of resource supplies were ﬁade évailable.at 92 production areas.
Simée no data were available for.consumption and production for the
‘market areasvas défined in the analysis, per capita consﬁmption and
production by area was determined uéing relevant variables iﬁ estimating

equations. Assembly, processing and distribution costs were determined

170
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on the basis of functions developed in previous studies and adapted to
meet the coﬁditions of the models of this study.

A transport-separable model was developed and used to determine
the optimum market organizations éf the fluid milk industry under alter-
naﬁive assumptioﬁso The model was designed to determine the least cost
flow of milk from sources of suéply to processing facilities and the
movement of the final product from these facilities to distribution
outlets, Determination of costs assoéiated wiﬁh the processing func-
tions utilized a nonlinear programming teéhnique to account for the non-
linear cost function which reflect econoﬁies of size. 1In addition>to
the determination of least cost flow pattefns, the model determined the
optimum size, number and locations of processing. Three basic model
formulations were ﬁtilized in the analysiss (l) models in which the
processing functions wére not restricted undef élternative pricing
schemegs (2) models in which the processihg functions were limited by
firm size aﬁd numbers under alternative pricing schemes; and (3) a
model in which the‘least cost flow pattern was determined while using
the existing 1963 organization and 1965 resource pficeso

Mbdelll was formulated to determine the least cost market organi-
zaﬁion when resource prices paid té farmerslwefe equal in ali production
areas and the processing sector was unrestricted relative to firm size.
The goal of ﬁhis model was maximum efficiency., In the optimum organi-
zation, 76 production areas served 64 processing faciiitieé 4,679‘mi1;
lion pounds of milk per month. To adequately sﬁpply these faciiities
1,138 million pounds were involved in intefmarket tfansfers at COSté of
3.2 million dollars. Processing functions were carried out in facili-

ties averaging 73.l million pounds in capacity. Average costs were 0.98
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cents per pound and an aggrégate processing cost of 46,1 million
dollérs, Distribution costs associated with movements of 1,152 million
pounds of packaged milk to distribution outlets totaled 308‘mi11ion
dollars. Total organizational costs were 53,2 million dollars.

Model 11 was similar to Model I except actual 1965 resource prices
were included. In the optimum organization, production was utilized
from o4 production areas serving 59 processing facilities. Intermarket
movements of raw fluid milk totaled 1,819 million pounds and required
an assembly cost outlay of 9.1 million dollars. Processing functions
were performed in facilities averaging 79.3 million pounds at costs of
46 million dollars or 0.98 cents per pound. Intermarket movements of
final product totaled 1,248 million pounds at costs of 5.5 million
doilarsa Total organizétional costs were 60.6 million doliars.

The primary differences in the organizations of Models I and II
was that the incorporation of 1965 resource prices created milkshed con-
figurations which were skewed toward the surplus production areas of
Miﬁnesota and Wisconsin. bThe result waé'the displacement’of raw milk
in the distant markets by production in thé surﬁlus producing North
Central region. Distribution configuratioﬁs were skewed away from the
Surplus productioﬁ areas because processors were m@ré competitive in
directions away from the base point.

Models III, IV and'V were formulated to provide alternative organi-
zationsg to‘avoid anti-trust and institutional restfaints. The models
also incorporated a base point pricing scheme.

The organization of Model III involved the oligopoly economic envi-
ronment and a transfer cost in the resource market approaching the level

currently in use., The least cost solution utilized production from 71
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production areas to serve 239 processing facilities. A total of 1,939

million pounds of raw milk were transported to distant markets at costs

Q

£ 15,1 million dollars. Processing functions were carried out in
facilities averaging 19.6 million ﬁounds at a total cost of 34.2 mil-
lion dollars or 1,16 cents per pound. Intermarket movements of packaged
milk totaled 698 million pounds at costs of 2.6 ﬁillion dollars. Total
organizaﬁional costs were 71,8 million dollars.

| The results of Model III were very similar to Model I1. Procure-
ment aréas were skewed toward the base point and distribution configu~
rations became skeﬁed away from fhe base péint. The one difference
occurred in the pfocessing sector Qhere the re-structuring of the pro-
cessing sector caused précessing costs to Be substantially increased
(8,2 million dollars over Model II) because smaller, less efficient
firms were forced into the organization. |

Model IV was formulated to determine the optimum organization con-
ditions éimilar to Model III exceptva nine cént transfer cosﬁ was as-
sumed in the determination of resource pricing. The results of Model
v wére anaiogoué to Model I11. The skewness; however, was not és in-
tense since producers in many of the mofe distant markets were able to
compete in the resource.market.

Médei V represented theimést efficient market organization of the
restricted ﬁodels. Resourcé prices were assumed‘to be the same in ali
areas of productiona In the optimum organization, préduction was uti-
lized from 89 preduction areas which served 249 processing facilitiés.
Assembly costs totaled 3.6 million doilars for intermarket movement§ of
réw milk totaling 1,189 million pounds. Processiné funcﬁioﬁs were

performed at total costs of 54.8 million dollars. Supplying all markets
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required intermarketlmovements of processed milk totaling 578 million
pounds. Costs associated with these movements were 1.9 million dollars.
Total organizational costs were 60.3 million dollars.

Production and distribution sectors in Model V were no longer char-
acterized by the type of skewness which was evident under fhe pricing
structures of Models III and IV. Total organizational costs were 7 mil-
lion dollars more than the maximum efficiency organization of Model I.
These additional costs would be the increased cost of maintaining a
competitive industrial economy.

Model VI was formulated to determine the minimum cost flow under
the existing market structure and the 1965 resource pricing structure.,
In the optimum solution production was utilized from 69 production areas
serving 4,595 processing facilities, ‘Intermarket movements of réw fluid
milk consisted of 1,907 million pounds being trénsported at costs |
totaling 11.6 million dollars. Processing costs totaled 71l.4 million
dollarse Only 225 million poﬁnds of the final product were transported
to distant markets at costs of 755,000 dollars. Total organizationalv
costs were 83.8 million dollars, -

The least cost organization of the industry as it existed in 1963
(Model V1) represented the organization with the 1arges£ total cost.
Milkshed configuratiéons weresimilar to those of Models II and IIT in
which the configurations of the West, West South Central and Southern
regions were skewed toward the surplus North Central region. In the
processing sector, variations in per unit costs processing costs were
very small between markets resulting iﬁ the localization of proﬁessing

and no evident skewness in the distribution sector.
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. Conclusions

Implications

The hypothetical market organizations in the analygis of this
study were sensitive to change. Results of the analysis indicated that
considerable saving cbuld be made by altering the existing market
organization. The extent and magnitude of these savings would depend
upon the model and underlying assumptions, Assuﬁing the same resource
pricing structure, 23.1 million dollars could be saved in the total
organization and greater saving totéling 24,3 million dollaré would
result in the processiﬁg sector if maximum efficiency were the goal of
an economya C |

If institutional and legal restrictions were placed on the organi-
zation to guarantee some level of competition, increased costs‘were
experienced as compared with the maximum efficiency models. Yet,
savings could still be realized over the existing organization totaling
21o7bmillion dollars (assuming a similar resource pricing structure).
Firm numbers declined by more than 4300 firms. Further organizational
savings were realized as the resource‘pricing structﬁre became the same
in all areas of productions. |

Various assumptions were made regarding the resource pricing
structure. The analysis revealed that policy makers should be very
cautious aboutvthe direction of change if ad justments are required in
base point priciné patterns. At a 15 cent transfer cost, considerable
transfer of resources wés experienced. Thevresults indicated pétential
shifts or relocation of production if these prices.WOﬁld persist with

no institutional or legal controls on the flow.
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At the nine cent differential, utilization of production was more
localized and approached the most efficient organization in which no
differentials persisted. The justification for base point pricing
differentials is the persistent spread of production’costs between areas.,
If these costs persist, base point pricing schemes ﬁay be justified.
The variations in the pricing structure should, however, be reflections
of actual cost variations. It should be noted that these cost véria-
tions may be a function of past pricing strategies which have inflated
actual costs because marginal producers have been able to remain in
production because of these strategies.

The hypothetical market organization illustrated potential cost
savings as firmbnumbers decreaseds Throughout the analysis, the tradi-
ﬁional assumption has been made that producers pay the transfer(costs
from the farm to the central processing facility. IfAfirm numbers
should decrease some of the costs saved in perférming the market func-
tions should be passed on to the farmers because thé disﬁances_he has
to ship his miik has expandéaa

The consumer is in a similar position as firm numbers decrease.
The pfocessing industry changgs from a situation of monopolistic compe=-
tition to one of oligopoly or monopoly. The lack of compeifiton could
result in higher prices being paid by consumers. Consideration should
be given to the consumers position and the ability of the oréanization
to pass economic effeciencies on‘to the consumer in the form of reduced

retail prices.
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Limitations

Several limitations of the analysis and model construction merit
discussian. One of the main limitations of the sﬁudy was the inability
to incorporate all marketing functions into the analysis. The models
determined the least costs associated wiﬁh the movement of raw milk
from predetermined assembly points to processing facilities where the
milk was processed and shipped as the final product to predetermined
distribution outlets. No attempt was made to incorporate costs asso-
ciated with the assembly-of milk at the farm level nor incorporate
costs associated with any distribﬁtion activities beyond the single dis-
tribution oytlet. These functions accounted for approximately 30 per-
cent of the total marketing bill, For example, in December, 1969 the
estimated retail price per half gallon was 56.0 cents for the nation.
Class I prices paid to producers was 30 cents per half gallon. The
remaining 26 cents can be assumed to be costs associated with the Qar—
ious marketing services and profit margins. The exigting market organi-
zation under optimum conditions required appfoximately 7.7 cénts per
half gallon or-30 percent of the present levels.

Other limiting factors in the analysis were: (1) the estimation
of fluid-eligible milk based on total production and adjusted using
Class I, II and average prices, (2) 1965 processing costs were esti-
mated using a function based on 1961 input costs under the assumptions
that new technologies offset increased input prices, (3) the proces-
sing cost function was extended to include volumes beyond the support.-
ing data used in the regression for the determination of the cost
function, (4) the analysis was a partial equilibrium analysis with no

consideration given to other production alternatives, (5) the magnitude
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of the study was costly in terms of computer time and inflexible in the
ptilization of more alternatives, and (6) variations in retail price
levels between markets weré not considered which could alter the
distribution patterns of the organizations in the analysis of this

studye.
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TABLE XX

CODES USED IN IDENTIFYING DEMAND (DISTRIBUTION POINTS)
AND SUPPLY (ASSEMBLY POINTS) AREAS

Demand"

Distribution Points and Location

Code of Processing
1 Seattle, Washington
2 Spokane, Washington
3 Portland, Oregon
4 Eureka, California
5 San Francisco, California
6 Los Angeles, California
7 Alturas, California
8 Boise, Idaho |
9 Idaho Falls, Idaho
10 Helena, Montana
11 Billings, Montana
12 Rock Springs, Wyoming
13 Casper, Wyoming
14 Reno, Newada
15 Salt Lake City, Utah
16 Cedar City, Utah
17 Flagstaff, Arizona
18 Phoenix, Arizona
19 Grand Junction, Colorado
20 Denver, Colorado
21 Albuquerque, New Mexico
22 Amarillo, Texas
23 - Lubbock, Texas
24 Odessa, Texas
25 El Paso, Texas
26 Wichita Falls, Texas
27 Dallas, Texas
28 Houston, Texas
29 San Antonio, Texas
30 Corpus Christi, Texas
31 Tulsa, Oklahoma
32 Oklahoma City, Oklahoma
33 Little Rock, Arkansas
34 Shreveport, Louisiana
35 New Orleans, Louisiana
36 Paducah, Kentucky
37 Louisville, Kentucky
38 Memphis, Tennessee
39 Nashville, Tennessee
40 Knoxville, Tennessee
41 Jackson, Mississippi
42 Birmingham, Alabama
43 Mobile, Alabama

Supply

Code Points of Assembly

1 Seattle, Washington

2 Spokane, Washington'

3 Portland, Oregon

4 Eureka, California C
5 San Francisco, California .’ .
6 Los Angeles, California .~
7 Burns, Oregon .
8 Boise, Idaho

9 Laramie, Wyoming

10 Helena, Montana

11 Billings, Montana

12 Rock Springs, Wyoming
13 Las Vegas, Nevada

14 Reno, Nevada

15 Salt Lake City, Utah

16 Albuquerque, New Mexico -
17 Flagstaff, Ariszona

18 Phoenix, Arizona

19 Grand Junction, Colorado
20 Denver, Colorade '
21 Fort Stockton, Texas

22 Amarillo, Texas

23 Lubbock, Texas
24 San Angelo, Texas
25 El Paso, Texas

26 Wichita Falls, Texas
27 ‘Dallas, Texas
28 Houston, Texas
29 San Antonio, Texas

30 Corpus Christi, Texas

31 Tulsa, Oklahoma

32 West Memphis, Arkansas
33 Little Rock, Arkangas

34 Shreveport, Louisiana

35 New Orleans, Louisiana
36 Memphis, Tennessee :
37 Nashville, Tennessee

38 Knoxville, Tennessee

39 Jackson, Mississippi.

40 Birmingham, Alabama

41 Mobile, Alabama

42 Clarksburg, W. Virginia
43

188

Charleston, W. Virginia -
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TABLE XX (Continued)

Demand

Distribution Points and Location

Code of Processing
44 Clarksburg, W. Virginia
45 Charleston, W. Virginia
46 Baltimore, Maryland
47 Danville, Virginia
48 Richmond, Virginia
49 Charlottesville, Virginia
50 Norfolk, Virginia
.51 Raleigh, North Carolina
52 Atlanta, Georgia
53 Albany, Georgia
54 Columbia, South Carolina
55 Charleston, South Carolina
56 Jacksonville, Florida
57 Tampa, Florida
58 - Miami, Florida
59 Dickinson, North Dakota
60 Grand Forks, North Dakata
61 Jamestown, North Dakota
- 62 Pierre, South Dakota
63 Rapid City, South Dakota
64 Duluth, Minnesota
65 Moorehead, Minnesota
66 Minneapolis, Minnesota
67 Sioux City, Iowa
68 Des Moines, Iowa
69 Cedar Rapids, Iowa
70 Grand Island, Nebraska:
71 Omaha, Nebraska
72 Dodge City, Kansas
73 Wichita, Kansas
74 Kansas City, Kansas
.15 Springfield, Missouri
76 Columbia, Missouri
77 St. Louis, Missouri
78 Centrailia, Illinois
79 Peoria, Illinois
80 Chicago, Illinois
81 Madison, Wisconsin
82 Green Bay, Wisconsin
83 Eau Claire, Wisconsin
84 Marquette, Michigan
85 Bay City, Michigan
86 Grand Rapids, Michigan
87 Detroit, Michigan
88 Toledo, Ohio
89 Cleveland, Ohio
90 Cincinnati, Ohio
91 Columbus, Ohio
92

Indianapolis, Indiana
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Supply
Code Points of Assembly
44 Washington, D.C.
45 Bristol, Virginia
46 Norfolk, Virginia :
47 Raleigh, North Carolina -
48 Charlotte, North Carolina
49 Atlanta, Georgia '
50 Albeny, Georgia
51 Columbia, South Carolina
52 Charleston, South Carolina
53 Jacksonville, Florida
54 Tampa, Florida
55 Miami, Florida
56 Dickinson, North Dakota
57 ~ Pierre, South Dakota
58 Rapid City, South Dakota
59 Duluth, Minnesota
60 Moorehead, Minnesota
61 Minneapolis, Minnesota
62 Mason City, Iowa
63 Sioux City, Iowa
64 Des Moines, Iowa
65 Davenport, Iowa
66 Grand Island, Nebraska
67 . Dodge City, Kansas
68, Wichita, Kansas
69 . Kansas City, Kansas'
70 Springfield, Missouri
71 ‘St. Louls, Missouri
72, Decatur, Illinois
73 Chicago, Illinois
74 Wausau, Wisconsin
75 Marquette, Michigan
76 Detroit, Michigan
77 Cleveland, Ohio
78 Columbus, Ohio
79 Cincinnati, Ohio
80 South Bend, Indiana
81 Indianapolis,; Indiana
82 Evansville, Indiana
83 Pittsburg, Pennsylvania
84 Williamsport, Pennsylvania
85 Philadelphia, Pennsylvania
86 Rochester, New York :
87 Utica, New York
88 New York, New York
89 Hartford, Connecticut
90 Boston, Massachusetts
91 Concord, New Hampshire
92

'Bangor,‘Maine- TR



TABLE XX (Continued)

Supply

Points of Assembly

Demand
Distribution Points and Location
Code of Processing Code
93 Evansville, Indiana
94 Pittsburg, Pennsylvania
95 Williamsport, Fennsylvania
96 Philadelphia, Pennsylvania
97 New York, New York
98 Albany, New York
99 Rochester, New York
100 Utica, New York
101 Hartford, Connecticut
102 Boston, Massachusetts
. 103 Burlington, Vermont
104 Portland, Maine
105 Bangor, Maine
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APPENDIX 1T

PRODUCTLION, ASSEMBLY, PROCESSING AND DISTRIBUTION ACTLVITIES
IN THE OPTIMUM MARKET ORGANTZATIONS OF THE UNITED

STATES PLULD MILK INDUSTRY, MODELS T AND IT
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PRODUCTION AND ASSEMBLY ACTIVITIES FOR INDIVIDUAL MARKETS IN THE OPTIMUM MARKET

“TABLE XXI

ORGANIZATION OF THE UNiTED STATES FLUID MILK INDUSTRY, MODELS I AND II

MODEL I MODEL 1T
Supply Location of Quantity Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production
1 1 49,761,200 80,097,820 1 49,761,200 80,097,820
2 2 23,157,220 1,015,030 2 23,157,220 1,015,030
3 3 41,073,450 27,620 3 41,073,450 27,620
4 4 22,795,720 66,265,970 4 22,795,720 66,265,970
5 5 175,187,920 50,945,740 5 166,805,000 70,713,760
3 6 56,647,250 ——— 6 45,262,160 ———
6 6 206,951,840 0 6 206,951,840 0
7 NePot 0 12,541,880 N.P. 0 12,541,880
8 8 6,493,370 18,079,590 8 21,699,600 2,874,360
9 NePo 0 1,821,030 N.P. 0 1,821,030
10 -10 3,517,180 0 N.P,. 0 3,517,180
11 10 6,640,070 - NePa 0 13,032,510
11 11 6,164,000 228,440
12 N+Pa 0 2,439,970 N.P, 0 2,439,970
13 6 7,416,360 0 6 7,416,360 0
14 N.Pa _ 0 6,386,540 N.P. 0 6,386,540
15 15 38,961,040 2,867,660 6 12,612,030 ———
15 ' 15 29,216,660 0
16 25 2,406,500 -——- 25 2,406,500 -———
16 21 15,937,620 0 21 15,937,620 0
17 N.P. _ 0 155,380 ] 155,380 0
18 6 1,382,330 | - 18 37,922,920 2,234,620
18 18 37,922,930 -—-
18 25 852,290 -——

261



TABLE XXI {CONTINUED)

MODEL I 7 MODEL T1
Supply Location of Quantitcy Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production
19 19 5,461,170 3,360,020 19 5,461,170 3,360,020
20 20 53,065,040 5,682,560 20 20,494,090 38,253,510
21 25 978,760 0 25 978,760 0
22 22 9,616,200 0 NoPs 0 19,158,860
22 23 4,749,220 -
23 23 7,900,610 0 23 7,900,610 0
24 23 1,489,390 4,604,970 N.P, 0 17,523,100
24 24 16,294,450 .-
25 25 9,836,350 0 25 9,836,350 . 0
26 N.P, 0 19,158,860 N.P. 0 19,158,860
27 27 78,435,810 421,380 27 93,917,500 8]
27 28 15,060,310 ———
28 28 41,346,490 0 28 41,346,490 0
29 29 34,905,720 0 29 34,905,720 0
36 30 17,850,080 0 N.P, 0 17,850,080
31 31 55,594,270 0 31 55,594,270 0
32 38 6,301,060 0 38 6,301,060 0
33 33 19,450,000 0 33 19,450,000 0
34 33 377,920 -—— NoPa 0 28,802,620
34 34 26,615,800 0
34 35 1,808,910 ———
35 35 49,984,080 0 Ne Pe 0 49,984,080 -
36 38 20,909,790 0 38 20,909,790 -0
37 38 8,209,220 ——- : 39 29,174,320 0
37 39 38,707,070 0 53 18,498,640 P
37 52 5,080,420 ——— 57 6,183,840 —
37 42 1,860,090 -——
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TABLE XXI (CONTINUED)

] MODEL 1 MODEL 1T
Supply Location of Quantity Unused Location of Quantity Unused

Area Processing Transferred Production Processing Transferred Production
38 40 25,509,670 0 40 25,509,670 0
39 35 1,292,440 - e 35 1,292,440 ———

39 41 55,871,570 0 41 55,871,570 0
40 42 41,802,580 0 N.P. 0 41,802,580
41 53 12,171,230 ——— N.P. 0 21,321,910
41 57 3,467,800 ——— ‘

41 35 5,682,870 ———

42 N.P. 0 19,335,230 46 19,335,230 0
43 45 33,072,000 11,716,290 45 44,788,290 0
44 50 30,363,710 0 50 44,582,090 0
44 46 128,654,660 ——— 46 113,177,140 S

45 40 17,196,300 25,483,550 N.P. (6] 43,546,970
45 51 867,120 ——

46 50 14,218,380 0 N.P, 0 14,218,380
47 51 29,942,510 0 N.P. 0 29,942,510
48 54 6,566,860 0 N.P. 0 72,153,050
48 55 4,483,250 ———

48 57 1,310,190 ———

48 51 59,792,740 ——

49 52 44,220,060 0 N.P. 0 44,220,060
50 53 19,707,870 0 N.P, 0 19,707,870
51 54 22,181,090 0 NaPe 0 22,181,090
52 55 15,244,750 0 N.P. 0 15,244,750
53 56 39,146,440 0 N.P, -0 41,057,020
53 57 1,405,840 —~——

53 58 504,740 ———

54 57 25,461,350 0 57 25,461,350 0
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TABLE XXI (GONTINUED)

MODEL I MODEL 11
Suppiy Location oL Quantcitcy Unused Location of - Quantity Unused
Area Processing Transferred Production Processing Transferred Production
55 58 39,661,400 0 58 - 39,661,400 0
56 59 6,048,000 18,331,590 11 24,379,590 0
57 N.P, 0 18,375,770 20 2,897,870 ——
57 ’ 62 15,477,900 0
58 .63 1,637,250 0 N.P. 0 1,637,250
59 N.P, 0 12,684,650 66 4,044,560 0
59 84 727,550 -——
59 : 90 7,912,540 -
60 N.P, 0 50,568,620 65 50,568,620 0
61 66 163,386,830 49,860,190 66 213,247,020 0
62 N.P. 0 70,826,770 79 12,012,580 0
62 ' 77 19,732,240 ---
62 74 4,422,050 -
62 69 32,272,030 ———
62 33 2,387,870 -——
63 71 31,899,400 6,039,430 28 6,039,430 0
63 71 31,899,400 -————
64 68 16,389,840 0 77 7,544,800 0
64 38 8,845,040 -~
65 N.P, 0 42,974,330 79 31,063,940 0
65 42 11,910,380 - e
66 N.P, 0 71,385,950 20 19,315,640 -——-
66 22 9,616,200 -
66 23 15,400,270 ——-
66 29 14,554,990 ——-
66 70 12,498,850 0
67 72 6,812,050 1,985,070 23 1,132,790 0
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TABLE XXI (CONTINUED)

MODEL I MODEL I1
Supply Location of . Quantity Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production
67 25 852,290 ——-
67 . 72 6,812,050 -
68 73 23,998,820 22,000,290 29 2,184,550 0
68 28 9,020,880 ——-
68 73 34,793,670 ———
69 74 79,865,170 1,115,700 74 80,980,860 0
70 75 18,036,600 40,013,390 33 574,120 0]
70 35 57,475,870 ——
71 77 64,314,490 0 77 64,314,490 0
72 77 687,630 31,518,540 53 13,380,460 0
72 56 18,825,720 -
73 80 498,075,200 [0] 80 498,075,200 0
74 N.P. 0] 169,849,360 80 139,204,100 0
74 79 1,578,260 ——
74 90 11,870,710 -
74 40 17,196,300 ——
75 84 8,176,990 13,726,480 84 21,903,470 0
76 87 287,209,420 10,928,970 89 84,208,000 0
76 : ' 96 59,575,460 -
76 99 154,354,920 -
77 89 173,642,610 0 89 173,642,610 0
78 90 21,016,640 76,860,950 91 97,877,590 ¢
79 90 54,081,790 0 90 54,081,790 0
80" N.P, 0 91,016,940 90 1,233,380 0
80 91 81,516,520 ——
80 96 8,267,030 ——-
81 37 38,765,592 24,453,410 55 63,219,320 0
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TABLE XXI (CONTINUED)

MODEL T MCDEL I1
Supply Location of Quantity . Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production
82 93 21,590,930 64,908,100 52 49,300,480 ——-
82 38 635,830 ——— 56 5,577,350 0
82 58 504,740 -
82 42 31,752,290 ———
83 94 187,319,000 3,938,810 96 4,626,890 21,949,530
83 97 164,681,390 ———
84 95 286,472,560 12,444,600 N.D. 0 298,917,160
85 97 92,585,060 0 96 92,585,060 0
86 99 192,329,960 256,386,450 N.P. 0 448,716,400
87 N.P. 0 290,550,430 102 134,296,140 0
87 101 13,770,710 S~
87 97 125,698,140 ——a
- 87 103 16,785,440 ——
88 97 168,511,430 0 97 168,511,430 0
89 102 10,475,410 0 101 58,906,360 0
89 97 48,430,950 ———
90 102 62,381,180 0 102 62,381,180 0
91 102 196,497,810 0 N.P. 0 196,497,810
105 105 7,325,760 45,042,620

92

7,325,760

45,042,620

als
W

N.P. = No Processing
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TABLE XXI1

PROCESSING AND DISTRIBUTION ACTIVITIES FOR INDIVIDUAL MARKETS IN THE OPTIMUM MARKET

ORGANIZATION OF THE UNITED STATES FLUID MILK INDUSTRY, MODELS I AND IT

MODEL I MODEL II
Demand Processing Size of " Processing Size of
Area Center Quantity Plant Cost Center Quantity Plant Cost

1 1 49,761,200 49,761,200 552,450 1 49,761,200 49,761,200 552,450
2 2 23,157,220 23,157,220 287,850 2 23,157,220 23,157,220 287,850
3 3 41,073,450 41,073,450 465,490 3 41,073,450 41,073,450 465,490
4 4 22,795,720 22,795,720 279,580 4 22,795,720 22,795,720 279,580
5 5 166,805,000 175,187,200 1,683,230 5 166,805,000 166,805,000 1,610,880
6 6 272,397,780 272,297,780 2,486,230 6 272,397,780 272,397,780 2,486,230
7 5 4,502,500 = N 8 4,502,500 - -

8 8 6,494,370 6,494,370 91,240 8 6,494,370 21,699,600 240,720
9 15 7,297,900 -~ ——— 8 6,822,310 - -——

9 - - - - n 11 475,490 —— -

10 10 10,157,250 10,157,250 135,450 11 10,157,250 - R

11 11 6,164,000 6,164,000 87,090 11 6,164,000 24,379,590

12 15 2,446,480 ——e - 15 2,446,480 ——- ~—

i3 20 5,136,260 - - 11 5,136,260 o -

14 5 3,880,420 - - 15 3,880,420 o o

15 i5 22,846,660 38,961,040 445,240 15 22,846,660 29,217 345,230
15 15 6,370,000 - - i5 6,370,000 S -

17 18 4,530,000 - —~— i8 4,536,000 - -

18 18 33,392,920 37,922,930 435,210 18 33,392,920 37,923 435,210

19 19 5,461,170 5,461,170 72,290 18 5,461,170 5,461 78,290

20 20 42,707,600 53,065,040 585,480 20 42,707,600 42,708 482,540

21 21 15,937,620 15,937,620 201,790 21 15,937,620 15,937,620 - 201,790
22 22 9,616,200 9,616,200 128,960 22 9,616,200 9,616,200 128,960

23 23 14,139,220 14,139,220 181,490 23 14,139,220 24,433,670 294,650
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TABLE XXII (CONTINUED)

MODEL 1 ) MODEL I1
Demand Processing Size of Processing Size of
Area Center Quantity Plant Cost Center Quantity Plant Cost

24 24 10,294,450 " 10,294,450 137,060 23 10,294,450 ——— o

25 25 14,073,900 14,073,900 180,740 25 14,073,900 14,073,900 180,740
26 27 13,378,930 - o 31 2,584,080 ——— S

26 - - - - 73 10,794,860 - -

27 27 65,056,870 78,436 827,430 27 65,056,870 93,917,500 870,500
28 28 56,406,800 56,406,800 617,170 28 56,406,800 56,406,800 617,170
29 29 32,152,120 34,905,720 403,950 29 32,152,120 51,645,270 571,630
30 30 18,984,370 18,984,370 235,370 27 2,244,830 — =

30 29 2,753,600 - —— 29 19,493,150 _———— S

31 31 24,901,890 55,594,270 610,910 31 24,901,890 55,594,270 10,910
32 31 28,108,300 - e 31 28,108,300 - -

33 31 2,584,080 —~——— - 33 22,411,990 22,411,990 272,700
33 33 19,827,920 19,827,920 244,650 . —— - o

34 34 26,615,800 26,615,800 317,160 27 26,615,800 - o

35 35 58,768,310 58,768,310 639,960 35 58,768,310 58,768,310 639,960
36 39 9,532,750 ——— —— 77 9,532,750 e S

37 37 38,765,920 38,765,920 442,870 80 38,765,920 ———— P

38 38 36,055,890 36,055,890 415,370 38 36,055,890 36,055,890 415,370
39 39 29,174,320 38,707,070 442,780 39 29,174,320 29,174,320 344,370
40 40 42,705,970 42,705,970 482,530 40 42,705,970 42,705,970 482,530
41 41 27,786,640 55,871,570 523,170 4l 27;786,640 55,871,570

42 42 43,662,670 43,662,670 492,050 42 43,662,670 43,662,670 497,050
43 41 28,084,920 ~—— —— 41 28,084,920 ———— -

44 94 20,743,130 ~—— -——— 91 20,743,130 ——— ———

45 45 33,072,000 33,072,000 384,850 45 33,072,000 44,788,290 503,770
46 46 119,934,360 128,654,660 1,287,170 46 119,934,360 132,512,380 1,322,300
47 51 58,676,350 —— ——- 91 58,676,350 -——— ——-
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TABLE

XXI1 (CONTINUED)

MODEL T

o ) MODEL 11
Demand Processing Size of Processing Size of
Area Center Quantity Plant Cost Center Quantity Plant Cost
48 94 12,578,020 —— ——— 46 12,578,020 —— -
49 94 32,446,920 - ——- 91 32,446,920 - -~
50 50 44,582,090 44,582,090 501,350 50 44,582,090 44,582,090 501,350
51 51 31,926,010 90,602,370 906,450 91 20,209,730 - -
51 —— ——— ——— -——— 45 11,716,290 - -
52 52 49,300,480 49,300,480 547,880 52 49,300,480 49,300,480 547,880
53 53 31,879,100 31,879,100 372,420 ‘53 31,879,100 31,879,100 372,420
54 54 28,747,950 28,747,950 339,950 55 28,747,950 —— ———
55 55 19,728,000 19,728,000 243,620 55 19,728,000 63,219,320 643,830
56 56 39,146,440 39,146,440 446,650 56 24,403,060 24,403,060 294,130
56 -——— - - —— 55 14,743,370 - -
57 57 31,645,190 31,645,190 370,140 57 31,645,190 31,645,190 370,140
58 58 40,166,140 40,166,140 457,070 58 40,166,140 40,166,140 457,070
59 56 6,048,000 6,048,000 85,640 65 6,048,000 - : ——
60 66 8,731,750 ——— ——— 65 8,731,750 ——— ———
61 66 8,443,540 —— - 65 8,443,540 - o
62 66 8,619,470 ——— - €2 8,619,470 15,477,900 196,810
63 63 1,637,250 1,637,250 26,850 62 6,858,430 —— -———
63 20 5,221,110 - cew N caa == e
64 66 12,211,320 o - 65 12,211,320 = e
85 6% 10,088,850 - ——= 65 10,088,850 50,568,620 498,840
66 66 74,092,500 163,386,830 1,573,900 66 74,092,500 217,291,580 1,999,280
67 66 20,491,110 - -——- 65 5,045,160 -—- ~——
67 — - -—— ——— 66 15,445,950 ——— -
68 68 16,389,840 16,389,840 207,050 66 20,506,470 ——— ———
68 66 4,116,630 - - - - - -——
69 32,272,030 -——— —— 69 32,272,030 32,272,030 376,510

80
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TABLE XXIT (GONTINUED)

MODEL I

MODEL 11
Demand Processing Size of Processing Size of

Area Center Quantity Plant Cost Center Quantity Plant Cost
70 74 12,498,850 - . 70 12,498,400 12,498,400 162,720
71 71 31,899,400 31,899,400 372,630 - 711 31,899,400 31,899,400 372,630
72 72 6,812,050 6,812,050 95,030 72 6,812,050 6,812,050 95,030
73 73 23,998,820 23,998,820 289,640 73 23,998,820 34,793,670 403,040
74 74 55,172,550 79,865,170 840,980 74 55,172,550 85,402,910 892,430
75 75 18,036,600 18,036,600 225,060 74 18,036,600 —— -

76 74 12,193,760 - -~ 74 12,193,760 ——— -
77 77 65,002,120 65,002,120 699,690 77 65,002,120 91,591,530 949,000
78 80 17,056,650 ——— ——— 77 17,056,650 - -
79 80 44,654,770 e - 79 44,654,770 44,654,770 502,080
80 80 237,478,800 498,075,200 4,141,120 80 237,478,800 637,279,300 5,255,010
81 80 71,892,790 - —=- 66 71,892,790 e ———
82 80 18,762,220 ce- - 66 18,762,220 e -
83 66 16,591,650 —-—— o= €6 16,591,650 - -
84 84 8,176,990 §,176,990 111,790 84 8,176,990 22,631,022 257,530
85 87 14,454,030 - - 84 14,454,030 —— ——=
86 87 40,251,540 —— ——— 8¢ 50,129,320 —— -
86 - 80 5,877,780 e - oo ——— - amm
a7 87 164,922,800 287,209,420 2,608,540 84 164,222,800 ~e -
88 &7 58,311,370 o B 80 58,311,370
&9 89 135,594,310 173,043 1,671,210 89 135,594,310 278,850,610 2,372,160
30 90 75,098,430 75,098,430 805,120 90 75,098,430 75,098,430 805,120
91 87 9,269,680 - —— 91 47,317,980 179,394,100 1,656,110
91 89 38,048,300 ——— ——— - -——- —— ——
92 80 66,080,160 - ——— 80 66,080,016 —— ———
93 93 21,590,930 21,590,930 263,830 80 21,590,930 —— -
94 94

101,066,700

187,319,000 1,787,080 89 101,066,700 - -

TN7



TABLE XXII (CONTINUED)

MODEL I MODEL 1T

Demand Processing : Size of Processing Size of

Area Center Quantity Plant Cost Center Quantity Plant Cost
95 99 21,189,600 e - 89 21,189,600 -——- - e
96 46 8,720,300 cea ——- 96 166,313,590 166,314,590 1,606,640
96 97 137,109,050 am- . —— - —— ———
96 94 20,484,230 o= caa ——— - ——— -
97 97 458,890,950 596,000,000 4,908,920 97 458,890,950 458,890,950 3,874,630
98 99 33,431,620 ——— ca- 99 33,431,620 ——- e
99 99 79,626,300 192,329,960 1,809,480 99 79,626,300 154,354,920 1,506,350
100 99 41,297,000 - - 99 41,297,000 —— - -
101 102 72,677,070 coa -—— 102 72,677,070 72,677,070 771,870
102 102 179,457,820 269,354,400 2,466,330 102 179,457,820 196,677,330 1,866,250
103 99 16,785,440 ——— - 103 16,785,440 16,785,440 210,990
104 102 17,219,510 - ~—— 102 17,219,510 e o
105 7,325,760 7,325,760 101,530 105 7,325,760 7,325,760 101,530

105
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APPENDIX ITIT

PRODUCTION, ASSEMBLY, PROCESSING AND DISTRIBUTION
ACTIVITIES IN THE OPTIMUM MARKET ORGANIZATICONS
OF THE UNITED STATES FLUID MILK INDUSTRY,

MODELS III, IV, V AND VI
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TABLE XXIII

PRODUCTION AND ASSEMBLY ACTIVITIES FOR INDIVIDUAL MARKETS IN THE OPTIMUM MARKET ORGANIZATION
OF THE UNITED STATES FLUID MILK INDUSTRY, MODELS I1I, IV, V, AND VI

. MODEL I1I MODEL IV MODEL V¥ MODEL VI
Supply Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused
Area Processing Transferred Production- Processing Transferred Production Processing Transferred Production Processing Transferred Production
1 1 49,761,200 80,097,820 1 . 49,761,200 80,097,820 1 49,761,200 80,097,820 1 49,761,200 80,097,820
2 2 5,776,110 2 23,157,220 1,015,030 2 23,314,480 857,770 2 23,157,220 80,097,820
3 3 41,073,450 3 41,101,070 0 3 41,073,450 27,620 3 41,073,450 27,620
3 &4 27,620
&4 N.P. 0 89,061,680 4 22,795,720 66,265,970 4 22,795,720 66,265,970 4 22,795,720 66,265,970
5 5 87,036,300 5 166,805,000 115,975,920 5 170,187,920 55,945,740 5 143,231,380 96,911,060 .
5 6 56,647,250 ——— 6 42,638,470 L)
6 N.P. 0 206,951,840 6 206,951,840 0 6 206,951,840 0 6 206,951,840 0
7 X.Ps 0 12,541,880 N.P. 0 12,541,880 N.P. 0 12,541,880 7 4,502, 500 8,039,360
8 N.P. 0 24,573,950 8 6,494,370 18,079,590 8 . 6,494,370 18,079,590 8 6,494,370 18,079,590
9 5 © 1,821,030 6 1,821,030 - 0 13 1,821,030 0 NePoW 0 1,821,030
10 10 3,517,180 10 3,517,180 0 10 3,517,180 0 N.P. 0 3,517,180
11 ] 13,032,510 6 - 3,207,290 —— 10 6,482,820 - N.P, 0 13,032,510
11 11 6,000,000 0 1 6,164,000 385,700
11 9 3,825,220 —— .
12 5 2,439,970 12 2,439,970 0 12 2,000,000 0 12 2,439,970 0
12 13 439,970 —
13 6 7,416,360 6 7,416,360 0 6 7,416,360 0 .6 7,416,360 0
14 N.P. 0 6,386,540 14 3,880,420 2,506,120 14 2,000,000 1,386,540 NoPo 0 6,386,540
14 7 3,000,000 -
15 15 35,000,000 15 33,995,950 0 15 35,000,000 4,867,660 15 27,415,990 -
15 6 - 1,010,930 6 7,832,740 o—— 9 1,961,040 - 6 12,605,520 0
15 5 5,817,760 16 1,807,180 -
16 6 3,509,970 21 18,344,120 6 - 21 15,937,620 0 21 15,937,620 0
16 21 14,834,150 25 2,406,500 - 25 2,406,500 ——
17 6 155,380 6 155,360 0 N.P. 0 155,380 6 155,380 0
18 . 6 6,764,620 6 6,764,620 = 6 1,382,330 - 18 37,922,930 2,234,620
18 18 33,392,920 18 33,392,920 0 18 38,775,210 0 .
19 6 3,821,190 3 3,821,190 - : 19 5,461,170 3,360,020 19 5,461,170 3,360,020
19 19 5,000,000 19 5,000,000 0
20 ] 49,251,350 6 15,578,830 - 13 739,000 —— 20 8,836,970 49,910,630
. 20 20 9,496,250 . 20 43,168,770 0 20 44,834,860 13,164,740
21 N.P. 0 978,760 N.P, 0 978,760 - 25 978,760 [ 25 978,760 0
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TABLE XXIYI (CONTINUED)

. MODEL 111 MODEL 1V MODEL V MODEL VI
Supply Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity . Unused
Area Processing Transferred Production Processing Transferred Production Processing Transferred Production . Processing Transferred Production
22 6 4,749,220 22 9,616,200 0 22 9,616,200 0 NoPo 0 14,365,410
22 22 9.616,200 23 4,749,220 —-—— 23 4,749,220 ——
23 23 7,900,610 23 7,900,610 0 23 7,900,610 . 0 23 7,900,610 0
24 N.P. 0 17,523,100 NaPe o 17,523,100 23 356,170 10,392,120 NoPo 0 17,523,100
24 ) ' 24 6,000,000 e
24 28 780,810 -
25 25 9,836,350 25 9,836,350 0 25 9,836,350 0 25 9,836,350 0
26 N.P, 19,158,860 NePo e 19,158,860 26 7,000,000 12,158,860 26 13,378,930 5,779,930
27 27 93,917,500 27 93,917,500 0 27 93,603,230 0 27 78,068,240 0
27 ' 28 314,270 - 28 15,849,260 —
28 28 41,346,490 28 41,346,490 0 28 %1,346,490 0 28 22,360,550 18,985,940
29 29 29,000,000 29 29,000,000 0 29 29,000,000 0 29 32,152,120 2,753,600
29 30 5,905,720 30 5,905,720 - 28 3,755,810 ——-
25 30 2,149,920 —oa )
30 N.Po o 17,850,080 30 14,094,280 3,755,810 30 17,850,080 0 NoPo o 17,850,080
31 6 7,494,880 28 8,789,460 ——— 31 37,000,000 18,593,270 28 10,979,940 -
31 23 5,099,390 31 37,000,000 9,804,810 . 32 1,127,630 ———
31 24 6,000,000 ' 31 29,882,270 [}
31 31 37,000,000 3% 13,604,430 ——
32 38 6,301,060 38 6,301,060 0 38 6,301,060 0 38 6,301,060 0
33 30 1,450,000 33 18,000,000 1,450,000 38 1,450,000 ——— 33 19,450,000 0
33 33 ~ 18,000,000 . 33 18,000,000 0 )
34 34 26,615,800 28 2,864,050 —— 28 4,802,620 - NoPo 0 28,802,620
34 34 25,938,570 0 34 24,000,000 0
35 35 45,984,080 35 49,984,080 0 35 49,984,080 0 NaPo 0 49,984,080
36 38 20,909,790 38 20,909,790 0 38 20,909,790 - -0 38 20,909,790 0
37 39 29,174,320 39 29,174,320 24,682,480 39 45,000,000 879,440 39 29,174,320 0
37 52 5,779,940 .- 53 18,498,640 ane
37 42 2,197,420 —— 57 6,183,840 e
38 40 25,509,670 40 25,509,670 0 40 25,509,670 4] 40 25,509,670 0
39 41 27,786,640 35 8,784,220 —— 38 4,339,150 ——— 35 21,716,910 ,—-
39 . 41 27,786,640 13,830,130 53 9,292,130 —— 41 27,786,640 -
39 43 6,763,010 ——— 35 8,784,220 -—— 43 7,660,450 c-e
39 41 27,786,640 198,840
39 43 6,763,010 -— )
.40 42 41,802,580 42 41,802,580 0 42 41,802,580 0 N.P. 0 41,802,580
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TABLE XXI11 (CONTINUED)

MODEL IT1 MODEL IV MODEL V. MODEL V1

Supply Location of Quantity Unused Location of Quantity Utlused Location of Quantity Unused Location of Quantity Unused -
Area Processing Transferred Production Processing Transferred Production Processing Transferred Production Processing Transferred Production
41 43 21,321,910 43 21,321,910 0 43 21,321,910 0 N.P, o 21,321,910
42 U4 18,000,000 44 18,000,000 0 &b 18,000,000 0 44 19,335,230 0
42 49 1,335,230 49 1,335,230 - 49 1,335,230 - ’ ’
43 45 44,788,290 &5 44,788,290 0 45 44,788,290 0 45 33,072,000 0
43 _ 47 9,524,640 —
43 » . 49 2,191,650 —
44 50 26,681,620 . 50 26,781,620 0 50 30,363,710 0 50 44,582,090 0
&b 46 102,000,000 46 102,000,000 ——— - .50 7,000,000 ———— 46 114,436,280 o
2 97 30,236,760 - 49 7,654,660 -—
L4 . ] 46 114,000,000 ——
45 55 3,818,910 47 43,546,970 0 40 17,196,300 13,005,650 N.P. 0 43,546,970
45 47 10,728,060 47 4,334,920 -
45 51 29,000,000 ’ 49 9,010,100 e .
46 50 - 14,218,380 50 14,218,380 0 50 14,218,380 0 K.P, 0 14,218,380
47 N.P. 0 29,942,510 51 29,942,510 ° 51 29,942,510 0 NoPe 0 29,942,510
48 R.P. 0 72,153,050 54 3,818,910 68,334,140 54 6,566,860 0 N.P. 0 72,153,050
48 55 4,483,250 -
48 . : 57 4,778,000 | -
48 E ' ' 47 54,341,430 -ae
48 51 1,983,500 -——
49 52 44,220,060 . 52 48,220,060 0 - 52 44,220,060 0 N.P, 0 44,220,060
50 N.P. o 19,707,870 53 19,707,870 0 53 19,707,870 0 NePs 0 19,707,870
51 54 22,181,090 54 22,181,109 0 54 22,181,090 0 N.P, 0 22,181,090
52 N.P. : 0 15,244,750 N.P. 0 15,244,750 55 15,244,750 0 N.P. 0 15,244,750
53 * NP 0 41,057,020 56 39,145,440 0 56 39,146,440 : 0 N.P. 0 41,057,020
53 57 1,405,840 - 57 1,405,840 ——
53 . 58 504,740 - 58 504,740 ——
54 N.P. 0 25,461,350 57 25,461,350 0 57 25,461,350 0 57 25,461,350 0
55 N.P. 0 39,661,400 . 58 39,661,400 0 58 39,661,400 0 58 39,661,400 0
56 2 11,204,340 9 3,174,780 e 59 6,906,430 17,473,160 9 2,010,330 -
56 10 6,482,820 ) 10 6,482,820 -e- 10 10,157,250 ——-
56 59 6,692,420 . 59 6,369,250 8,352,740 11 6,164,000 ——-
56 ° 59 6,048,000 0
57 6 10,375,770 13 5,000,000 - 62 8,000,000 6,013,030 13 © 5,136,260 c—-
57 62 8,000,000 6 1,013,030 —— 63 4,362,750 ——— 62 8,619,470 0
57 ’ 62 8,000,000 0 63 4,620,040 —
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TABLE XXIII (CONTINUED)

MDEL 13T MODEL IV MODEL V. MODEL V1
Supply Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production Processing Transferred Production Processing Transferred Production
57 63 4,362,750 -— :
58 63 1,637,250 63 1,637,250 0 63 1,637,250 0 N.P. 0 1,637,250
59 5 473,320 64 7,000,000 5,684,650 64 7,000,000 5,684, 650 104 473,320 -0
59 ’ 64 12,211,320 - :
60 2 6,176,780 60 8,000,000 ——— 60 8,000,000 —— 9 5,287,560 ——-
60 8 9,093,950 61 8,000,000 -—— 61 8,000,000 .- 60 6,713,980 ——
60 9 7,297,900 65 6,000,000 28,568,620 65 . 6,000,000 28,568,620 61 8,443,540 ———
60 11 6,000,000 65 12,106,620 0
60 60 8,000,000 71 15,778,520 -
60 61 . 8,000,000 . 63 2,238,390 e
60 65 6,000,000 .
61 13 5,136,260 - 66 112,000,000 90,525,680 66 108,671,680 104,575,330 66 88,911,000 0
61 6 62,748,010 1 9,061,170 —— : 79 30,276,210 ——
61 ) 66 112,000,000 68 1,610,160 — 78 17,056,650 -
o1 71 29,000,000 77 10,220,380 —
61 63 4,362,750 38 8,850,400 .nw
61 54 28,747,950 | we-
61 . ; ) - 53 13,380,460 -
61 83 1,773,150 -
61 - 97 14,036,170 -
62 5 69,216,610 H.P. 0 70,826,770 R.P, 0 70,826,770 28 5,890,210 0
62 68 1,610,016 ] 30 6,964,170 -
62 . 71 8,217,930 ———
62 : 69 29,329,990 e—o
62 ) 43 20,424,470 —
63 6 26,938,830 71 19,938,830 - 71 18,000,000 —— 28 1,326,840 e
63 67 11,000,000 ’ 67 18,000,000, 0 67 18,000,000 1,938,830 71 16,120,880 [
63 67 20,491,110 0
64 68 16,389,340 68 16,389,840 0 68 16,389,840 0 - 68 16,389,840 0
65 79 4,220,150 : 79 698,050 0 79 13,974,330 0 42 42,974,330 0
65 77 ‘34,685,551 77 13,276,270 ——— 69 29,000,000 ——
65 3B 4,068,670 69 29,000,000 — . ' .
66 - 12 2,446,480 o 24 3,676,550 _-— 70 12,498,850 58,887,100 20 33,870,630 -——
66 4 22,768,810 70 12,498,850 55,210,550 22 8,483,410 ———
66 20 33,672,520 7 . 23 6,238,610 -
66 70 12,498,850 Sl 24 10,294,450 .
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TABLE XXIII (CONTINUED)

MODEL IIT MODEL 1V MODEL V MODEL VI
Supply Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused
Area Processing Transferred Production Processing Transferred Production Processing Transferred Production Processing Transferred Production
66 70 12,498,850 0
67 25 3,163,650 23 350,170 ——— 72 6,000,000 2,797,120 22 1,132,790 am
67 21 5,633,470 24 2,323,450 —— 25 852,290 ——c
67 21 2,123,500 - 72 6,812,050 0
67 72 4,000,000 0
68 6 32,999,110 6 17,835,460 -—— 73 37,000,000 8,999,110 32 22,000,290 oo
68 73 13,000,000 25 3,163,650 - 73 23,998,820 0
68 73 25,000,000 -
69 74 80,980,860 74 80,980,860 0 74 80,980,860 0 30 14,773,800 =
69 ' 74 66,207,060 0
70 [ 6,429,430 75 26,655,100 31,394,890 75 22,448,590 35,601,400 75 20k998, 590 0
70 27 1,322,770 35 37,051,400 wn-
70 28 9,653,510
70 30- 12,644,280
70 75 28,000,000 »
71 77 64,314,490 77 64,314,490 0 77 64,314,490 - 0 77 64,314,490 0
72 37 32,206,170 37 32,306,170 . 79 11,025,670 11,492,870 37 32,206,170 0
72 78 9,000,000 ——— :
72 ' 77 687,630
73 86 28,000,000 86 28,000,000 ~—— 80 357,000,000 101,075,200 86 2,633,560 omo
73 80 357,000,000 80 357,000,000 - 45,929,400 8l 40,000,000 ——— 80 284,974,560 0
73 90 9,918,210 79 24,301,950 —— 92 26,534,430 -
73 37 2,793,830 90 9,918,210 —— 90 21,016,640 _———
73 38 1,720,480 37 2,793,830 —— 52 20,150,480 ———
73 &40 17,196,300 38 5,789,150 .- 51 31,926,010 -——
73 53 31,879,100 40 5,230,920 —— 46 14,034,540 [P
73 56 9,401,150 52 5,080, 520 ET) 97 96,804,980 -
73 58 40,166,140 53 12,171,230 ——-
73 42 1,860,090 -
74 6 35,700,210 81 65,000,000 87,416,380 82 10,000,000 159,849,360 37 6,559,740 0
14 79 21,386,930 82 17,432,980 —— 40 17,196,300 ——e
74 69 29,000,000 8l 86,271,350 ° -
74 81 65,000,000 82 18,762,220 ———
74 82 18,762,220 49 30,255,270 ———
74 . 97 10,804,480 ——
75 84 8,176,990 84 8,176,990 13,726,480 84 8,176,990 13,726,480 B4 8,176,990 ]
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TABLE XXII1 (CONTINUED)

MODEL III ; MODEL IV MODEL V MODEL VI
Supply Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused

Area Processing Transferred Production Processing Transferred Production Processing Transferred Production Processing Transferred Production
75 105 7,000,000 104 13,726,480 -
76 87 248,000,000 87 248,000,000 50,138,390 87 248,000,000 50,138,390 87 197,907,360 0
76 102 50,138,390 88 22,492,430 ——
76 46 4,041,560 -
76 99 73,697,040 ——
77 89 173,642,610 89 173,642,610 0 89 173,642,610 0 89 162,713,170 0
77 97 10,929,440 ——
78 91 26,000,000 91 26,000,000 0 90 9,918,210 - 91 48,725,870 0
78 &4 1,211,710 45 1,211,710 —— 91 40,885,570 47,073,810 47 T 49,151,720 -
78 47 42,271,940 47 9,453,030 -——
78 97 28,393,930 49 © 975,630 ———
78 97 60,237,210

.79 90 54,081,790 90 54,081,790 0 90 . 54,081,790 0 90 54,081,790 0
80 88 32,000,000 88 32,000,000 23,797,810 86 28,000,000 63,016,940 88 17,288,410 -0
80 89 31,357,390 89 . 31,357,390 ——— 96 73,728,520 ane
80 97 27,659,550 97 3,861,740 ——
81 92 24,000,000 92 24,000,000 0 92 24,000,000 4,219,320 92 39,545,720 0
81 55 22,475,950 40 11,965,380 - 37 35,000,000 - 55 23,673,600 -~—-
81 56 16,743,370 45 22,475,950 ———
81 57 4,778,000 -
82 93 20,000,000 93 20,000,000 67,134,860 93 20,000,000 67,134,860 93 21,5%0,930 0
82 52 5,080,420 52 29,150,000 ——
82 56 13,001,920 56 35,200,840 -——
82 57 31,645,190 58 504,740 —
82 35 8,784,220 42 688,350 ——=
82 42 1,860,090
82 43 6,763,010
83 97 105,257,800 97 105,257,800 -— 94 96,000,000 95,257,800 97 89,615,430 -
83 94 86,000,000 94 86,000,000 0 94 101,066,700 575,670
84 97 284,341,390 97 286,917,160 - 97 286,917,160 —— NoPe 0 289,917,160
B4 95 12,000,000 95 12,000,000 0 12,000,000 0
85 96 92,000,000 96 92,000,000 4] 96 92,585,060 0 96 92,585,060 0
85 ¢ 97 585,060 — C '
86 102 124,861,610 99 115,000,000 329,716,400 99 119,000,000 329,716,400 N.P. 0 448,716,400
86 101 40,000,000 ’ .
86 99 119,000,000
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TABLE XXIII (CONTINUED)

MODEL III -MODEL IV MODEL V MODEL VI
Supply -Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused Location of Quantity Unused

Area Processing Transferred Preduction Processing Transferred Production Processing Transferred -Production Processing Transferred Production
86 100 23,000,000
87 NePo 0 290,550,430 100 23,000,000 267,550,430 97 118,387,630 —— 102 117,076,640 0
87 100 37,000,000 135,162,800 101 13,770,710 Prs
87 97 68,189,020 ——
87 98 33,431,620 -—-
87 100 49,556,400 —
87 - 103 8,526,040 -
88 97 168,511,430 97 168,511,430 ] 97 168,511,430 0 97 168,511,430 0
89 N.P, 0 58,906,360 101 36,000,000 22,906,360 101 58,906,360 0 101 58,906,360 ]
90 N.P, 0 62,381,180 102 62,381,180 0 102 62,381,180 0 102 62,381,180 0
91 NPy - 0 196,497,810 102 81,618,820 114,878,990 104 15,000,000 53,785,350 104 1,554,550 194,943,250
91 102 112,618,820 -
91 101 6,093,640 .-
91 103 9,000,000 ———
92 N.P. 0 52,368,380 105 7,000,000 45,368,380 105 7,325,760 45,042,620 105 8,790,910 43,577,470
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TABLE XXIV

FROCESSING AND DISTRIBUTION ACTIVITIES FOR INDIVIDUAL MARKETS IN THE OPTIMUN MARKET ORGANIZATION
OF THE UNITED STATES FLUID MILK TMDUSTRY, MOOELS 1II, IV, V AND VI

- -MODEL II1 MODEL 1V MODEL ¥V MODEL V1
Total
Demand ~ Processing . Size of Processing Size of Proceéssing Size of Processing Quantity
Area Ceuter Quantity ‘Plant ‘Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
1 1 49,761,200 1=27,000,000 629,370 1 49,761,200 1=27,000,000. 629,370 1 49,761,200 1=27,000,000 629,370 1 49,761,200 49,761,200 762,342
. .2=17,000,000 217,000,000 . 2m317,000,000
3= 5,761,200 ’ 3= 5,761,200 3= 5,761,200 .
2 2 23,157,220 113,000,000 312,570 2 23,157,220 1=13,000,000 312,570 2 23,314,430 1=13,000,000 314,830 2 23,157,220 23,157,220 354,305
2= 8,000,000 . 2= 8,000,000 2= 8,000,000 : H
3= 2,157,220 3= 2,157,220 . 3= 2,314,480 ¢
3 3 %1,073,450 1=23,000,000 519,930 3. 41,073,450 1.23,000,000 520,300 3 41,073,450 1=23,000,000 519,930 3 431,073,450 41,073,450 632,120
: 2=14,000,000 2mY4,000,000 '2%14,000,000 i
3= 4,073,450 3= 4,073,000 3= 4,073,000 .
4 4 22,795,720 1=13,000,000 307,760 4 22,795,720 .1w13,000,000 307,760 4 22,795,720 1w13,000,000 307,760 4 22,795,720 22,795,720 - 426,052
. 2= 8,000,000 : 2= 8,000,000 2= 8,000,000
- 3= 1,795,720 = 1,793,720 3=.1,795,720 : : .
5 5 166,805,000 1=92,000,000 1,879,870 5 166,805,000 1=92,000,000 1,879,870 5 166,805,000 1=92,000,000 1,921,910 5 170,685,430 170,585,430 2,538,092
2=42,000,000 2=2 ,000,000 22,000,000
3+=17,000,000 3=17,000, 000 317,000,000
4=12,000,000 4=12,000,000 -4=12,000,000
5= 3,803,000 5= 3,805,000 -5= 5,000,000
. . . i o 6= 2,187,920 ’ : :
6 6 272,397,780 1=19,000,000 2,871,640 8 272,397,780 1=i5G,000,000 2,871,540 € 272,397,780 1-1%,000,000 2,871,640 6 372,397,780 272,397,760 3,282,393
: 2=268, 000,000 : ’ 2=68, 000,000 2=68,000,000
3=27,000,000 307,000,000 3=27,000,000
4=19,000,000 - 119, 000, 000 4=19, 000,000
5= 8,397,780 5= 8,397,780 5= 8,397,780 ’
7 9 2,599,590 ——— -—— 3 27,620 -—— m——— 3,000,000 1= 3,000,000 46,100 7 4,502,500 4,502,500 72,220
7 15 1,902,910 —— — 15 4,474,880 - mm— 5 1,502,300 e —-— .
8 8 6,494,370 1= 4,000,000 142,180 8 6,494,370 1= 4,000,000 100,280 B 6,494,370 1= 4,000,000 100,280 8 6,494,370 6,494,370 106,;74
2= 2,000,000 2= 2,000,000 . . 2= 2,000,000 - ’
3= 1,000,000 © 3= 494,370 - 3= 494,370 .
9. 9 7,297,900 1= 4,000,000 110,730 9 7,000,000 1= 4,000,000 105,540 9 1,961,040 1= 1,961,040 . 31,650 9 7,297,900 7,297,900 1154891
: 2= 3,000,000 2= 3,000,000 . . ' o
3= 297,500 - :
9 15 297,900 - ——— 15 - —— ———

" 5,336,860
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TABLE XX1V (CONTENUED)

MODEL VI

MODEL 111 MODEL IV . MODEL V
Total
Demand Processing ) Size of Processing Size of Processing '8ize of Processing Quantity
Area Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
10 10 10,000,000 1= 6,000,000 144,590 10 10,000 000 1= 6,000,000 144,590 10 10,000,000 1= 6,000,000 144,590 10 10,157,250 10,157,250 175,517
2= 4,000,000 2= 4,000,000 2= 4,000,000 .
10 59 157,250 —— ——— 59 157,250 — ——- 2 157,250 [ ——
11 11 6,000,000 1= 3,000,000 92,220 1 6,000,060 1= 3,000,000 92,220 1 6,164,000 1= 3,000,000 95,060 .1 6,164,000 6,164,000 111,815
2= 3,000,000 2= 3,000,000 2= 3,000,000 ’
1l 59 164,000 —— -—— 59 164,000 —— - 3= 164,000
12 12 2,446,480 1= 2,000,000 40,000 L2 2,439,970 1= 2,000,000 39,8%0 12 2,000,000 1= 2,000,000 32,230 12 2,439,970 2,439,970 43,163
2= 446,480 2= 439,970 :

12 15 6,510 P ——— 15 446,480 - e 15 -6,510 —— -——
13 13 5,136,260 1= 3,000,000 80,700 13 5,000,000 1= 3,000,000 78,330 13 3,000,000 1= 3,000,000 46,100 13 5,136,260 5,136,260 90,039
2= 2,000,000 2= 2,000,000 i

3= 136,260
13 66 136,260 ——- e 20 2,136,260 - ——— ; :
14 15 3,880,420 - e 14 3,880,420 1= 2,000,000 64,960 14 2,000,000 1= 2,000,000 32,230 5 3,880,420 —- ane ‘
2= 1,000,000 : i
3= 880,420
14 5 1,880,420 — -
15 - 15 22,846,660 113,000,000 468,020 i5 22,846,660 1=13,000,000 456,120 15 22,846,660 1=13,000,000 468,020 15 22,846,660 27,415,990 412,885
2=-8,000,000 2= 8,000,000 - 2= 8,000,000
3=2,000,000 3= 2,000,000 3= 2,000,000
£&=12,000,000 4=12,000,000 4=12,000,000
16 15 6,370,000 - e 15 6,370,000 —— oan 15 6,370,000 ——- - 15 4,562,820 e omaw
16 16 1,807,180 1,807,180 29,023
17 21 4,530,000 —ae -— 21 4,530,000 .- - 18 4,530,000 - —— 18 4,530,000 - bad
18 18 33,392,920 1=16,000,000 432,530 18 33,392,920 118,000,000 433,530 18 33,392,920 1=18,000,000 509,560 18 33,392,920 37,922,930 571,11%
. 2=12,000,000 2=12,000,000 2=12,000,000 .
3= 3,392,920 3= 3,392,920 3= 4,000,000
. . b= 4,775,210
19 19 5,000,000 1= 3,000,000 78,330 19 5,000,000 1= 3,000,000 78,330 19 5,461,170 1= 3,000,000 86,360 19 5,461,170 5,461,170 97,973
2= 2,000,000 2= 2,000,000 2= 2,000,000
) 3= 461,170
19 20 461,170 —— —— 20 461,170 c—— e :
20 20 42,707,600 1=24,000,000 543,720 20 42,707,600 1=24,000,000 543,720 20 42,707,600 1-24,000,000 567,080 20 42,707,600 42,707,600 672,218
: 2=15, 000,000 . 2=}5,000,000 2=15,000,000
3= 4,000,000 3= 4,000,000 3= 4,000,000
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TABLE ¥XIV (CORTINUED)

MODEL III MODEL IV MODEL V MODEL VI
Total
Demand Processing Size of Processing Size of Processing -Size of Processing Quantity
Area Genter Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center ‘Quantity Processing Cost
4= 168,770 4= 168,770 4= 1,843,860 :
21 21 15,937,620 1= 9,000,000 289,650 21 15,937,620 1= 9,000,000 289,650 21 15,937,620 1= 9,000,000 223,360 21 15,937,620 15,927,620 236,755
. 2= 6,000,000 2= 6,000,000 2= 6,000,000 |
3= 1,000,000 3= 1,000,000 = 937,620 |
4= 4,467,620 . 4ss 4,467,000 i
22 22 9,616,200 1= 5,000,000 - 144,640 22 9,616,200 1= 5,000,000 144,640 22 9,616,200 1= 5,000,000 144,640 2 9,616,200 9,616,200 152,513
’ - 2= 3,000,000 2= 3,000,000 2= 3,000,000 :
3= 1,616,200 3= 1,616,200 3= 1,616,200 :
23 23 13,000,000 i= 8,000,000 182,120 23 13,000,000 1=13,000,000. 182,120 23 13,000,000 1=13,000,000 182,120 23 14,139,220 14,139,220 227,076
. 2= 5,000,000 ;
23 27 1,139,220 ——— — 27 1,139,220 .= - 27 1,139,220 - -—
26 24 6,000,000 1= 6,000,000 85,150 24 6,000,000 1= 6,000,000 83,150 24 6,000,000 1= 6,000,000 855150 264 10,294,450 10,294,450 165,638
24 n 4,294,450 —— - 27 4452964,6450 ——— - 27 4,294,450 - ona :
25 27 1,073,900 — — 27 1,073,900 —— -—— 18 852,290 e — 25 14,073,900 14,073,900 223,775
25 25 13,000,000 1= 8,000,000 ~ 182,120 - 25 - 13,000,000 1= 8,000,000 - 182,120 25 13,221,610 1= 8,000,000 185,690 .
2= 5,000,000 2= 5,000,000 2= 5,000,000 :
= 221,610
26 27 13,378,930 — — 27 13,378,930 -—- - 27 64378,930 . —— - 26 13,378,930 13,378,930 214,330
26 - ’ : 26 7,000,000 1= 7,000,000 97,580 :
27 27 65,055,870 1=36,000,000 1,137,940 27 65,056,870 1=36, 000,000 1,124,000 27 65,056,870 1=36,000,000 1,120,690 27 65,056,870 78,068,240 1,149,945
2=23,000,000 2=23,000,000 . . 2=23,000,000 : ’
3= 7,000,000 . 3= 7,000,000 3= 7,000,000
. . 429,240,260 ) . 427,917,500 4=27,603,230
28 27 5,406,800 - . ;e- — 27 3,406,800 .- - 27 - 5,406,800 ——- —em 28 56,406,800 56,406,800 850,615’
28 28 51,000,000 1=31,000,000 = 611,120 28 53,000,000 1=31,000,000 5%0,630 28 31,000,000 1=31,000,000 611,120 :
2=20, 000,000 : 2=20,000,000 : 2220, 000,000 .
R - 3= 2,000,000
29 27 3,152,120 . - — 27 3,152,120 - m— 27 3,152,120 - - 29 32,152,120 32,152,120 481,960
29 29 29,000,000 1=18,000,000 370,690 29 29,000,000 1=18,000,000 . 370,690 29 29,000,000 1=18,000,000 370,690
. 2=11,000,000 - 2=11,000,000 ’ 2=11,000,000
30 27 T 1,737,970 - ——— 27 1,737,970 —— -—— 27 1,737,970 - - 30 21,737,970 21,737,970 318,027
30 30 20,000,000 1=12,000,000 - 267,030 30 20,000,000 1=12,000,000 267,030 30 20,000,000 1=12,000,000 -267,030 : :
4 . 2= 8,000,000 T 2= B,000,000 2= 8,000,000 . ’ :
k) 31 24,901,890 1=14,000,000 491,590 " - 31 24,901,890 1=14,000,000 491,590° 31 24,901,890 1=14,000,000 491,590 31 24,901,890 29,882,270 434,789
’ 2= 9,000,000 2= 9,000,000 2= 9,000,000 -
-3= 2,000,000 3= 2,000,000 3=.2,000,000
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TABLE XXTV (CONTINUED}

MIDEL IIT MODEL IV MODEL V " MODEL VI
: Total
Demsnd Processing Size of Processing S8ize of Processing Size of Processing Quantity
hTea Genter ity Plant Gost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
4=12,000,000 4=12,000,000 412,000,000 .
32 31 12,098,110 ——— —— 3l 12,098,110 - @ 27 3,821,060 —— o- 32 23,127,920 23,127,920 343,450
32 75 8,012,750 -— —— 75 4,206,510 - . 31 12,098,110 S s 31 4,980,370 . e,
32 74 7,997,460 . -— - 14 10,802, 500 — - 73 12,189,130 ——— o :
32 - 1,001,180 —— ——- :
33 33 18,000,000 1=12,000,000 .- 242,370 33 18,000,000 1=12,000,000 242,370 33 18,000,000 1=12,000,000 242,370 33 19,430,000 19,450,000 317,424
— 2= 6,000,000 2= 6,000,000 2= 6,000,000 : T ’
1 77 2,461,340 ——— — 75 4,411,990 -— . 5 4,411,990 - onm 75 2,961,990 ——— ——
33 75 1,950,850 —— w—— : .
34 3% 26,615,800 1=15,000,000 354,060 34 25,938,570 1=15,000,000 344,350 34 24,000,000 1=15,000,000 313,480 34 13,604,430 13,604,430 218,351
. 2= 9,000,000 2= 9,000,000 2= 9,000,000 .
3= 2,615,800 3= 1,938,570 )
34 27 677,230 — s 27 2,615,800 -—— o 27 13,011,370 one | e
35 35 58,768,310 1-32,000,000 714,420 35 58,768,310 1-32,000,000 714,420 35 58,768,310 1=32,000,000 714,420 35 58,768,310 58,768,310 936,748
- 2=21, 000,000 221,000,000 . 221,000,000
3= 5,768,310 3= 5,768,310 3= 5,768,310 °
a6 77 9,532,750 e e 77 9,532,750 - - 39 9,532,750 ene wee 77 9,532,750 e -ae
n 37 35,000,000 121,000,000 438,200 7 35,000,000 1=21,000,000 438,200 37 35,000,000 1=21,000,000 438,200 37 38,765,920 36,765,920 607,074
2=14,000,000 . -+ 2=14,000,000 2=14,000,000
37 80 3,765,920 —— . wa- 80 3,765,920 -—- -~ 80 3,765,920 s -
38 33 33,000,000 1=20,000,000 415,810 38 33,000,000 1~20,000,000 415,810 38 33,000,000 1=20,000,000 415,810 38 36,055,890 36,055,890 537,593
2=13,000,000 - 2=13,000,000 : - 2x13, 000,000
38 77 3,055,890 —- ——— 77 3,055,890 —o ——a 39 3,035,890 --n e i
39 39 29,174,320 1=16,000,000 384,660 39 29,174,320 1=16,000,000 384,660 39 29,174,320 1=16,000,000 587,390 39 29,174,320 29,174,320 458,329
2=10,000,000 2=10,000,000 2=10,000,000 .
3= 3,174,320 3= 3,174,320 3= 4,000,000 N
: . 4=15, 000,000
40 40 42,705,970 1=23,000,000 539,690 40 42,705,970 1=23,000,000 539,690 40 42,705,970 1=23,000,000 539,690 40 42,705,970 42,705,970 658,099
2=15,000,000 2=15,000,000 . 2=15, 000,000
3= 4,705,970 3= 4,705,970 3= 4,705,970
4 41 27,786,640 1=15,000,000 368,390 41 27,786,640 1=15,000,000 368,390 41 27,786,640 1=15,000,000 368,390 41 27,786,640 27.786,6L0 462,925
. . 2=10,000,000 ' - 2=10,600,000 2=10, 000,000 »
3= 2,786,640 3= 2,786,640 . 3= 2,786,640 - :
42 42 43,662,670 1~24,000,000 549,840 42 43,662,670 1~24,000,000 549,840 42 43,662,670 1=24,000,000 554,240 42 43,662,670 43,662,670 - 689,870
2=15,000,000 2=15,000,000 2=15, 000,000 .
3= 4,662,670 3= 5,000,000

3= 4,662,670
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TABLE XXIV {CONTINUED)

MODEL IIY

MODEL IV MODEL V {MODEL VI
. Total
. Demand Processing Size of Processing Size of Processing Size of Processing Quantity
Area Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
43 43 28,084,920 1=15,000,000 372,340 43 28,08%,920 1=15,000,000 372,340 43 28,084,920 1=15,000,000 372,340 43 28,084,920 28,084,920 445,427 . .
' : -2=10,000,000 . 2=10,000,000 210,000,000 ' o7
. 3= 3,084,920 3= 3,084,920 3= 3,084,920 ) .
& 3 18,000,000 1=11,000,000 243,140 44 18,000,000 1=11,000,000 243,140 3 18,000,000 1=11,000,000 243,140 4 19,335,230 19,335,230 33,726
2= 7,000,000 2x=7,000,000 o 2= 7,000,000 T T
4% 87 .2,743,130 -——— ——— 87 2,743,130 - - 89 2,743,130 — ——— 91 1,407,890 .- . -
45 &5 33,072,000 118,000,000 = 599,010 45 33,072,000 1=18,000,000 599,010 45 33,072,000 1=18,000,000 584,460 45 33,072,000 33,072,000 539,404
2=12,000,000 2=}12,000,000 2m12,000,000
3= 4,000,000 3= 4,000,000 3= 4,000,000
s 4m12,000,000 4m12,000,000 4m10, 788,290
46 . 46 102,000,000 1=66,000,000 1,126,210 46 102,000,000 166,000,000 1,126,210 46 114,000,000 1=66,000,000 1,283,430 46 119,934,380 132,512,380 1,894,927
236,000,000 236,000,000 2=36,000,000 T
3=12, 000,000
e 89 17,934,360 ——— —— 89 17,934,360 -—— ow 97 5,934,360 - ——— )
&7 47 53,000,000 1=32,000,008 632,430 47 53,000,000 1=32,000,000 = 632,430 47 58,676,350 1m=32,000,000 713,230 & 58,676,350 58,576,350 _B82,492
221,000,000 : 2=21,000,000 2=21,000,000
3= 5,676,350
47 37 5,676,350 —— ——— 46 5,676,350 -—— - - -
48 94 12,578,020 —— - 9% 12,578,020 - —— —o- 48 7,000,000 1= 7,000,000 97,580 46 12,578,020 —— ane
48 97 5,578,020 ee -
49 87 9,223,030 - —— 87 8,247,390 an e 45 11,716,290 ——— w—— 49 32,446,920 32,446,920 506,172
49 44 7,252,650 ——— — 45 7,251,650 .a- — 49 18,000,000 1=18,000,000 225,130
49 49 1,335,230 1= 1,335,230 18,950 49 2,310,870 1= 2,310,870 32,790 94 2,730,630 1 ea- ane
49 94 14,637,010 - —— 94 14,637,010 e - . .
50 50 41,000,000 1=25,000,000 503,830 50 41,000,000 1=25,000,000 503,830 50 44,582,090 1=25,000,000 557,300 ‘50 44,382,090 44,582,090 696,818
2=16, 000,000 2=16, 000,000 - 216,000,000
. 3= 3,582,090
50 97 3,582,090 eae ——— 97 - 3,582,090 ——— - :
51 51 “29,000,000 1=18,000,000 370,690 51 29,942,510 1=18,00C,000 385,880 51 31,926,010 1=18,000,000 415,760 51 31,926,010 31,926,010 482,721
- 211,000,000 © 2%11,000,000 ’ 2=11,000,000 ‘
. : . 3= 942,510 3= 2,926,010
51 87 2,926,010 - ——— 87 1,983,500 ——— ane . .
52 52 49,300,480 1=27,000,000 623,470 52 49,300,480 1=27,000,000 623,470 52 49,300,480 1=27,000,000 632,430 52 49,300,480 49,300,480 737,535
217,000,000 : 2=17,000,000 2=17,000,000 S ;
3= 5,300,480 - . 3= 5,300,480 3= 6,000,000 !
53 53 31,879,100 1=18,000,000 415,110 53 31,879,100 1=18,000,000 415,110 53 29,000,000 1=18,000,000- 370,690 53 31,879,100 31,879,100 504,965
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TABLE XXIV (CONTINUED)

MODEL II1

__MODEL VI

MODEL IV MODEL V
: Total
Demand, . Processing Size of Processing Sige of . Processing Sige of Processing Quantity
Area Center ‘Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quu:::j.:y Processing Cost
2=11, 000,000 2=11,000,000 2si11,000,000
3= 2,879,100 3= 2,879,000 °
53 52 669,520 - asa
53 39 1,842,250 -~ ——
53, : 42 337,330 —— ——— ) .
54 54 26,000,000 1=16,000,000 336,550 54 26,000,000 1%16,000,000 336,550 54 28,747,950 1=15,000,000 379,160 54 28,747,950 28,747,950 458,817
2=10,000,000 - 2=10,000,000 2=10,000,000 !
3= 2,742,950
5% 55 2,747,950 — [ 55 2,747,950 - ———
55 55 19,728,000 1+11,000,000 313,420 55 19,726,000 1=11,000,000 313,420 55 19,728,000 1=11,000,000 271,340 55 19,728,000 23,673,600 375,937
’ 2= 7,000,000 ’ 2= 7,000,000 . 2=.3,000,000
3= 2,000,000 - 3= 2,000,000 = 1,728,000
: 4= 2,475,950 . dm 2,475,950 N ) ) .
56 56 39,146,440 1=02,000,000 495,050 56 39,146,440 1%22,000,000 . 495,050 56 39,146,440 1%22,000,000 495,050 56 35,200,840 35,200,840 575,182
2e14, 000,000 : 2=14,000,000 - 214,000,000 )
3= 3,146,440 3= 3,146,440 = 3,146,440 .
56 o 55 3,948,600 . i
57 52 31,645,190 1=17,000,000° 414,220 57 '31,645,190. 1w17,000,000 = 414,220 ' 57 31,645,190 1=17,000,000 414,220 57 31,645,190 31,645,190 484,804
2%11,000,000 ’ . 2=11,000,000 - 211,000,000 -
3= 3,645,190 . . 3= 3,645,000 s 3= 3,645,000 ) ’
58 58 40,166,140 1=22,000,000 510,660 - 58 40,166,140 122,000,000 - 510,660 - 58 40,166,140 122,000,000 510,660 58 40,166,140 40,166,140 589,237
2x14,000,000 214,000,000 B 2=14, 000,000 -
) 3= 4,166,140 . 3= 4,166,140 3= 4,166,140 . _
59 59 6,048,000 1= 3,000,000 106,050 59 6,048,000 1= 3,000,000 101,260 59 6,048,000 1= 3,000,000 109,230 59 6,048,000 6,048,000 109,166
2= 2,000,000 2 2,000,000 2= 2,000,000 :
; 3= 1,048,000 . ’ 3= 1,369,250 1= 1,906,430
60 60 8,000,000 1= 5,000,000 . 118,590 60 8,000,000 1= 5,000,000 118,550 60. 8,000,000 1= 5,000,000 118,590 60 6,713980 6,713,980 124,007
- ) 2= 3,000,000 - . 2= 3,000,000 S 2= 3,000,000 : ’ :
60 56 731,250 —— - 66 731,750 o - 66 731,750 ——— - 65 2,017,770 — -
61 . 61 8,000,000 1= 5,000,000 118,590 61 8,000,000 1= 5,000,000 - 118,590 61 8,000,000 1= 5,000,000 118,590 61 8,4h3,540 8,443,540 152,321
2= 3,000,000 - - 2= 3,000,000 . 2= 3,000,000 . ‘ ’
61, 66 443,540, — o 66 443, 540 - ——— 66 443,540 —— -—
62 62 8,000,000 1='5,000,000 118,590 62 8,000,000 1= 5,000,000 "~ 118,590 - 62 8,000,000 1= 5,000,000 118,530 62 8,619,470 8,619,470 163,511
2= 3,000,000 . : 2= 3,000,000 : - S 2= 3,000,000 .
62 66 619,470 m—— P 66 619,470 - —e- . 66 619,470 . —ea -— ,
63 63 6,000,000 1=~ 4,000,000 91,670 63 6,000,000 1= 4,000,000 . 91,670 63 6,000,000 1=4,000,000 91,670 63 6,858,430 112,341

6,858,430

91¢



TABLE XXIV (CONTINUED)

MODEL TI1 MODEL IV MODEL V MODEL VI
. . . . Total
Demand Processing . Size of Processing Size of Processing Size of Processing Quantity
Area Center Quantity Plant Cost Center Quancity Plant Cost - Center Quantity Plant Cost Center Quantity Processing Cost
2= 2,000,000 2= 2,000,000 2= 2,000,000
63 66 535,260 am- - 66 ‘858,430 - ——— 59 858,430 - -
£3 59 323,180 -— —— )
64 64 12,211,320 1= 7,000,000 176,540 64 7,000,000 1= 7,000,000 97,580 64 7,000,000 1= 7,000,000 97,580 64 12,211,320 12,211,320 201,609
2= 4,000,000 .
3= 1,211,320. .
B4 66. 5,211,320 - ——e 66 5,211,320 —— .-
65 65 6,000,000 1= 6,000,000 85,150 65 6,000,000 1= 6,000,000 85,150 65 6,000,000 1= 6,000,000 85,150 . 65 10,088,850 12,106,620 200,122
85 66 44088,850 - pos 66 4,088,850 -— j 66 4,088,850 -—— - .
66 46 74,092,500 1=41,000,000 1,313,450 66 74,092,500 1=41,000,000 1,313,450 66 74,092,500 141,000,000 1,278,780 66 74,092,500 88,911,000 1,405,688
2=26,000,000 2=26,000,000 2=26,000,000 .
3= 8,000,000 = 8,000,000 3= 8,000,000
; 4=36, 000,000 ) 4=37, 000,000 4=33, 671,680 : ) )
67 67 11,000,000 1=11,000,000 145,560 67 18,000,000 1=11,000,000 243,140 &7 18,000,000 1=11,000,000 243,140 67 20,491,110 20,491,110 346,095
2= 7,000,000 2= 7,000,000
67 66 9,491,110 - coe 66 2,491,110 —— ——— 66 2,491,110 © ' eea e .
68 68 18,000,000 1=11,000,000 = 243,140 68 18,000,000 1=11,000,000 243,140 68 16,389,840 1=11,000,000 222,670 68 20,506,470 24,607,760 369,855
. 2= 7,000,000 ’ . 2= 7,000,000 - . . 2= 35,389,840
68 66 2,506,470 -m- ——— 66 2,506,470 -—- -—- 66 4,116,630 - - R
69 69 29,000,000 1=18,000,000 - 370,690 69 29,000,000 1-=18,000,000 370,690 69 29,000,000 1=18,000,000 370,690 69 29,329,990 29,329,990 482,185
2=11,000,000 2=11,000,000 : 2=11,000,000
59 80 3,272,030 —-— -— 80 3,272,030 - —-— 80 3,272,030 —— .oa 68 2,942,040 N
70 70 12,498,850 1= 7,000,000 181,180 70 12,498,850 1= 7,000,000 181,180 70 12,498,850 1= 7,000,000 181,180 70 12,498,850 12,498,850 ~ 206,856
2= 4,000,000 2= 4,000,000 2= 4,000,000
3= 1,498,850 3= 1,498,850 . 3= 1,498,850
71 71 29,000,000 1=18,000,000 370,690 71 29,000,000 1=18, 000,000 370,690 71 18,000,000 1=18,000,000 = 225,130 n 31,899,400 31,899,400 503,692
. 2=11,000, 000 211,000,000
71 66 2,899,400 —— -—= 66 2,899,400 com ——— 66 ‘284,850 -—— -
71 74 13, 614,550 .- e
72 74 6,812,050 -—— — 72 4,000,000 1= 4,000,000 59,440 72 6,000,000 1= 4,000,000 91,670 72 6,812,050 6,812,050 107,767
2= 2,000,000
7; 4 2,812,050 - P 73 812,050 —— ——— .
7 73 13,000,000 1=13,000,000 168,750 73 23,998,820 1=13,000,000 338,000 73 23,998,820 1=13,000,000 . 495,220 73 23,998,820 23,998,820 380,381

2= 8,000,000
3= 4,000,000

2= 8,000,000
3= 4,000,000
4=12,000,000
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TABLE XXIV (CORTiNUED)

MODEL VI

MODEL II1 MODEL IV MODEL V.
. . Total
Demand Processing - Size of - Processing Size of Processing Size of Processing Quantity
Area Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
73 74 10,998,820 .= . . ]
74 74 55, 112 550 130,000,000 987,700 T4 55,172,550 1=30,000,000 987,700 74 55,172,550 1=30,000,000 987,700 74 55,172,550 66,207,060 1,003,699
2=19, 000, 000 2m=19, 000,000 2w19, 000,000
3= 7,000,000 3= 7,000,000 3= 7,000,000
+=24,980, 900 424,980,900 24,980, 000
75 75 18,036,600 i=10,000,000 386,910 5 18,036,600 1=10,000,000 370,440 75 48,036,600 110,000,000 316,960 75 18,036,600 20,998,590 322,338
. 6,000,000 2= 6,000,000 - 2= 6,000,000
3= 3,000,060 3= 3,000,000 3= 3,000,000
G 9,ooo,noo : &= 7,655,100 G 3,448,590
16 77 12,193,760 - .- ——— 74 12,193,760 -nn s 7% 12,193,760 - - % 11,034,510 ——e e
76 . 68 1,159,260 -—e ——e
kxd 77 65,002,120 1=36,000,000 1,177,580 n 65,002,120 1=36,000,000 994,980 77 65,002,120 136,000,000 780,110 7 65,002,120 74,534,880 1,097,153
. 23,000,000 293,000,000 2=23,000,000
3= 7,000,000 3= 7,000,000 3= 5,002,130
4=33,000,000 &=l1,590,770
78 7 6,754,130 e s 80 17,056,650 —— . .o- 78 9,000,000 1= 9,000,000 121,900 18 17,056,650 17,056,650 265,231
78 80 10,302, 520 ——— o—- o 80 8,056,650 ——" C mee . :
79 79 25,000,000 125,000,000 . 301,050 79 25,000,000 1=25,000,000 301,050 79 25,000,000 1=25,000,000 301,050 79 30,276,210 30,276 210 507,732
79 80 19,654,780 - enw 40 19,654,770 .n- C ame 80 19,654,770 = we- . eew 81 14,378,560 -
80 80 232,478,800 1=131,000,000 3,756,560 80 237,478,800 1=131,000,000 3.-156 560 -80 237,478,800 1=1%,000,000 3,756,560 80 237,478,800 266,976.560 4,354,411
259 ;000,000 2w59,000,000 2=39, 000,000
3+24,000,000 3=24,000,000 3=24,000,000
4=}17,000,000 %=17,000,000 =17 ,000,000
5m 7,000,000 5= 7,000,000 3= 1,000,000
6=1P , 000,000 =15, 000,000 6=119, 000,000 - X
81 81 65,000,000 140,000,000 757,250 81 65,000,000 1=40,000,000 757,250 81 ~40,000,000 1=40,000,000 456,200 81 71,892,790 86,271,350 1,237,131
| 2=25,000,000 . 2=23,000,000
81 80 - 6,892,790 - ana 80 6,892,790 .—- ——— ‘80 31,892,790 ‘eee -
82 82 18,762,220 1=10,000,000 259,750 82 17,432,980 1=10,000,000 238,330 82 10,000,000 1=10,000,000 133,770 82 18,762,220 18,762,220 311,640
. . ; 2= 7,000,000 . 2= 7,000,000
. 3= 1,762,220 3= 432,980
8% o 66 1,329,240 — - 80 8,762,220 . ——-
83 66 16,591,650 ——— ——— 66 16,591,650 — —we 66 16,591,650 ——- - 66 14,818,500 —— -
83 . 83 1,773,150 1,773,150 30,055
84 84 8,176,990 1= 5,000,000 ' 121,670 84 8,176,990 -1= 5,000,000 121,670 84 8,176,990 1= 5,000,000 121,670 84 8,176,990 8,176,990 140,880
R 2 3,000,000 : 2= 3,000,000

2= 3,000,000
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TABLE XXIV (CONTINUED)

HI_JE._L 11T ‘MODEL IV MODEL V HODEL VI
. Total
Demand Processing Size of Processing Size of Processing . Size of Processing Quantity
Area CTenter Quanticy Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
3= 176,990 3= 176,990 3= 176,990 .
85 87 14,545,030 - 87 14,454,030 ——— —ae 87 14,454,030 .- ~—- 87 14,454,030 ——- R
86 86 28,000,000 1=28, 000,000 332,750 86 28,000,000 1=28,000,000 332,750 86 28,000,000 1=28,000,000 332,750 86 2,633,560 - 2,633,560 42,822
86 80 22,129,320 — ——— 80 22,129,320 -—e -om 80 1,840,510 o= “an 80 47,495,760 .- w—e
86 . 87 20,288,810 - -
87 87 164,922,800 191,000,000 2,693,560 87 164,922,800 1=91,000,000 2,693,560 87 164,922,800 1«91,000,000 2,693,560 87 164,922,800 197,907,360 2,978,508
2=h1,000,000 2m4 1, 000,000 2w41, 000,000
3=16, 000,000 3=16,000,000 3=16, 000,000
#=]2,000,000 4m=)2, 000,000 4m12,000, 000
5= 5,000,000 5= 5,000,000 3= 5,000,000
- w83, 000,000 =83, 000,000 6=83,000,000
88 a8 32,000,000 1=32,000,000 374,460 88 32,000,000 1=32,000,000 374,460 89 9,977,010 vew «ae 88 39,780,840 39,780,840 647,632
88 87 26,311,370 - - 87 26,311,370 ave ove 87 48,334,370 ——e e 87 18,530, 530 wee o
89 a9 135,594,310 1=75,000,000 2,269,380 89 135,594,310 1=75,000,000 2,269,380 89 135,594,310 1=35,000,000 1,959,730 89 135,596,310 162,713,170 2,325,171
2#41 ;000,000 . » 000,000 2w41, 000,000
314,000, 000 3m}4, 000,000 “3=14,000, 000
&= 7,000,000 &= 7,000,000 . %= 7,000,000
5=68, 000,000 : 5=68, 000,000 L : 536,642,610
- S0 90 64,000,000 1m=41,000,000 745,890 90 . 64,000,000 1=41,000,000 765,890 - 90 64,000,000 1=41,000,000° 745,890 90 75,098,430 75,098,430 1,122,722
2m23,000,000 . 2%=23,000,000 2=23,000,000
%0 -80 10,439,830 —— - 80 3,078,630 von awa 89 11,098,430 — wee
9% 87 658,590 — veu 87 8,019,800 - -
91 9 26,000,000 126,000,000 311,630 9 26,000,000 126,000,000 311,630 91 40,883,570 1=26,000,000 308,040 9N 47,317,980 48,725,870 762,050
. ’ 2=14,885,370
9 87 21,317,980 e 87 21,317,980 - wae 89 6,432,400 - o
92 92 24,000,000 1-eb.ooo,oao 290,350 92 24,000,000 1%24,000,000 290,350 92 24,000,000 1=24,000,000 290,350 92 66,080,160 66,080,160 998,471
92 80 42,080,160 - | mee 80 42,080,160 - .ae 80 42,080,160 - ave
93 - 93 20,000,000 1-12.003.000 267,030 93 20,000,000 1=20,000,000 267,030 93 20,000,000 1=20,000,000 267,030 93 21,590,930 21,590,930 334,639
. 2= 8,000,000 .
93- 80 " .1,590,930 -——— -an 80 1,590,930 —ne - 80 196,150 P, -an
93 E - 39 1.39%,780
od ‘94 - 58,784,970 1=56,000,000 968,810 9 58,784,970 1»56,000,000 968,160 94 93,269,370 1=56,000,000 1,101,930 9% 101,066,700 101,066,700 1,632,227
- 2230,005,000 2230,000, 000 2#30,000,000 -
- 310,000,000
94 89 62,281,730 ——— o " 89 42,281,730 - e 89 7,797,330 —— e :
95 95 12,000,000 1=12,000,000 157,220 95 . 12,000,000 1=12, 000 000 157,220 95 12,000,000 1=12,000,000 157,220 89 21,189,600. -ee -—e
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TABLE XXIV (CONTINUED)

MODEL IIT MODEL IV MODEL V MODEL V1
- Total
Demand Processing - Size of Processing Size of Processing Size of Processing Quantity
Area Genter Quantity Plant Cost Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing  Cost
95 89 9,189,600 —~—— -— 89 9,189,600 -— .—— 99 9,189,600 - -
96 96 92,000,000 1=92,000,000 975,660 96 92,000,000 1=92,000,000 975,660 96 92,585,060 1=92,000,000 983,190 96 166,313,590 166,313,590 2,556,240
2= 585,060
96 97 74,313,590 —— ——— 97 74,313,590 — - 97 73,728,520 - ¥ —-—
97 97 458,890,950 122,000,000 6,080,000 97 458,890,950 1=252,000,000 6,421,330 97 458,890,950 1=2%, 000,000 5,711,430 97 458,890,950 458,890,950 6,933,842
2=115, 000,000 2=115,000,000 2=115000,000
3=46,000, 000 345,000,000 346,000,000
4=32,000,000 4=32,000,000 4=32,000,000
514,000,000 5=14, 000,000 514,000,000
&=19,174,080 6=196, 000,000 6m1¥, 816,210
98 927 23,697,290 e —— 97 29,140,360 con ace 97 15,329,960 e, - 98 33,431,620 33,431,620 566,332
98 99 9,734,320 oo . 99 4,291,260 ——— - 99 18,101,680 ——- -
99 99 79,626,300 144,000,000 1,378,770 99 79,626,300 =44, 000,000 1,378,770 99 79,626,300 1m44,000,000.1,378,770 99 73,697,040 73,697,040 1,238,841
2=24,000,000 224,000,000 2=24,000,000
3= 8,000,000 3= 8,000,0008 3=-8,000, 000
4= 3,000,000 4= 3,000,000 4= 3,000,000
540,000,000 5=40, 000,000 5eai0, 000,000
99 . 89 5,929,260 e E ane
100 100 6,214,560 1%23,000,000 279,630 100 6,214,560 1=23,000,000 279,630 100 29,214,560 1=23,000,000 459,870 100 41,297,000 49,556,400 812,725
7 . 214,000,000
100 . 87 5,443,060 e e 99 35,082,440 e P 99 12,082,440 ——— -
100 99 29,639,380 - .- :
101 101 40,000,000 140,000,000 456,200 101 36,000,000 136,000,000 385,710 101 65,000,000 1=40,000,000 757,250 101 72,677,080 72,677,080 1,148,298
225,000,000
101 97 32,677,070 -——— — 97 36,677,070 e . e 97 74677,070 - -—-
102 102 175,000,000 1=99,000,000 1,917,790 102 144,000,000 1=9%,000,000 1,523,920 102 "175,000,000 149,000,000 102 179,457,820 179,457,820 2,833,632
245,000,000 - 2=45,000,000 2w=45,000,000
3=18,000,000 3=18, 000,000
4=213,000,000 4=13,000,000
102 97 4,457,820 - —— 97 35,457,820 — - 97 4,457,820 - — :
103 100 16,785,440 ——— - 100 16,785,440 ——— -——- 100 7,785,440 -—- ——— 100 8,259,400 w—- -
193 ; 103 9,000,000 1= 9,000,000 121,900 103 8,526,040 98,526,040 154,066
104 97 2,219,510 —— © mem 105 1,465,150 ——— o=
104 15,000,000 1= 9,000,000 206,960 104 15,754,360 15,754,360 270,502
2= 6,000,000
105 - 105 1= 4,000,000 105,540 185 7,000,000 1= 4,000,000 - 105,540 - 105 7,325,760 1= 4,000,000 111,210 105 7,325,760 8,790,910 143,907

1,000,800
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TABLE XXIV (CONTINUED)

MODEL 1IY y_G)EL v l_l'G)EL v MODEL VI
. Total
Demand Processing Size of Processing Size of Processing Size of Processing Quantity
Area Center Quantity Plant Center Quantity Plant Cost Center Quantity Plant Cost Center Quantity Processing Cost
2= 3,000,000 2= 3,000,000 2= 3,000,000
3= 325,760
105 97 325,760 —— - 97 325,760 -—— ——— .
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APPENDIX IV

SELECTED STATISTICS IN THE OPTIMUM MARKET
ORGANIZATIONS, UNITED STATES AND

REGIONS, MODELS I THROUGH VI
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TABLE XXV

NUMBER OF PRODUCTION AREAS IN THE OPTIMUM MARKET ORGANIZATIONS,
UNITED STATES AND REGIONS, MODELS I THROUGH VI

223

Potential
Number of
Production MODEL
Areas I Il III IV Vv VI
Western Region 20 15 13 15 19 18 16
Pacific 7 6 6 4 6 6 1
Mountain 13 9 7 11 13 12 9
ﬁes_c South Central Region 15 4 9 11 12 15 10
Southern Region 20 19 9 13 19 20 9
South Atlantic 14 13 5 7 13 14 5
East South Central 6 6 4 6 6 6 4
North Central Region 27 19 26 27 26 26 .26
West North Central 16 10 15 16 15 15 15
East North Central 11 9 11 11 11: 11 11
Northeast Region 10 9 7 5 10 10 8
Mid-Atlantic 6 5 4 5 6 6 4
New Ehgland 4 4 ‘3 6 4 4 4
Total 92 76 64 71 86 89 69




TABLE XXVI

UNUSED PRODUCTION IN THE OPTIMUM MARKET ORGANIZATIONS,

UNITED STATES AND REGIONS, MODELS I THROUGH VI

Unused Production

Model
L M & 111 v v Vi
Western Region 251,915,250 304,581,820 633,754,480 296,482,330 '
»7Lo, , 257,136,430 320,614,750
Pacific 210,894,060 230,662,080 602,793,990  275.896.620  215.736.800 222,272,630
ountain 41,021,190 - 73,919,740 30,960,490 20,585,710 41,399,630 98,342,120
West South Central Region 24,185,210 147,684,150 57,697,620 52,671,340 41,145,250 156,044,760
Southern Region 56,535,070 386%;396,190 327,524,560 122,091,500 14,083,930 365,396,190 |
South. Atlantic 56,535,070 302,271,700 273,464,710 83,578,890 13,005,650 302,271,700
East South Central 0 63,124,490 54,059,850 38,512,610 1,078,280 . 63,124,490
North Central Region 889,424,500 1,637,250 6,726,480 578,757,220 859,092,350 1,637,250
West North Central 406,161,750 1,637,250 0 290,613,900 341,365,120 1,637,250
East North Central: 483,262,750 = 0 6,726,480 288,143,320 517,727,230 0
North East Région' ' 608,362,910  1,011,123,520 804,719,780 780,420,560 658,964,970 986,729,950
Mid-Atlantic 563,320,290 769,583,090 434,566,050 597,266,830 560,137,000 748,209,230
New England 45,042,620 241,540,430 370,153,730 183,153,730 98,827,970 238,520,720
- Total 1,830,422,940 1,830,422,930  1,830,422,920 1,830,422,950 1,830,422,930 1,830,422,900

-

%23



TABLE XXVIT

TOTAL ASSEMBLY COSTS IN THE OPTIMUM MARKET ORGANIZATIONS,
UNITED STATES AND REGIONS, MODELS I THROUGH VI

5,508,327 3,629,204

Model .
1 I1 _ 111 IV vy . Vi

Western Region 388,257 660,433 7,070,618 933,524 = 414,377 842,193
Pacific 361,564 408,745 6,502,210 795,889 371,164 427,415
Mountain | 26,603 251,688  568.408 137,635 43,213 414,778
West South Central Reglon 157,619 1,067,440 428,128 212,154 109,295 1,246,350
rsouthern Region | ed3,157 2,092,443 2,908,199 1,112,445 863,038 4,232,35§
South Atlantic 620,767 1,558,350 = 2,578,239 831,137 679,201 3,122,876
East South Central 182,390 534,093 329,960 281,308 183,837 7 1,109,480
North Central Reglon 123,910 1;915,546 1,065,718 898,722 455,501 1,285,504

" West North Central 73,050 387,814 502,409 207,592 155,579 406,296
f-;TV-Eést quth_Ceﬁcral 50,860 1,527,734 563,309 691,130 - 299,922 879,298
.Jyﬁ;;theast'#egiou 1,743,116 '3,387,532, 3,595,441 '2,35;;482-’1,786,99; 4,061,560
 d-Alantic 1,339,888 2,731,210 2,132,637 2,193,958 1,493,200 - 3,292,987
o New England 403,228" 656,322 - 1,462,804 157,524 ’_293,703:;_;5{;243;573
| ' ' o : | ' © /11,648,053
Total 3,216,059 9,123,396 15,068,104 (11,648 |
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TABLE XXVIII .

MODELS I THROUGH VI

INTERMARKET MOVEMENTS OF RAW MILK, UNITED STATES AND REGIONS,

i

~TTT

v

I 11 v Vi
Western Region 72,086,010 112,039,030 - 472,914,240 ' 86,052,250 69,589,800 134,381,650
© Pacific 65,445,940 65,445,930 397,150,840 65,445,930. 11,443,860 - 69,948,840
_ Mountain 6,640,070 46,593,100 75,763,400 20,606,320 68,445,940 | 64,433,210 -
West South Central Region 46,127,350 120,550,330 . 54,023,540 40,606,490 336,081,250 181,671,690
Southern Region 327,636,980 428,590,080 460,350,320 308,448,890 262,834,310 618,490,220
South Atlantic 254,668,560 352,585,010 387,440,710 235,539,280 73,246,940 475,634,310
_East South Central 72,968,420 76,005,070 72,909,610 72,909,610 35,072,300 142,855,910
North Central Region 53,603,670 471,242,660 325,303,217 301,957,760 189,968, 590 345,788,700
‘West North Central 32,587,030 99,915,080 114,658,317 93,249,180 68,050, 380 101,683,650 ;
East North Central 21,016, 640 371,327,580 210, 644,900 208,708, 580 121,918,210 244,105,050
Northeast Region 634,461,790 683,315,260 691,652,670 568,714,550 548,017,250 626,364,440
. Mid-Atlantic 427,488,570 518,462,970 469,652,670 487,095,730 405,304,790 471,236,700 .
' New England - 206,973,220 164,852,290 222,000,000 81,618,820 142,712,460 155,127,740 .
Total . o 1,137,915,800  1,819,103,990  2,004,243,987  1,305,779,940  1,178,729,190  1,906,696,700
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TABLE XXIX

EXPORTS OF RAW FLUID MILK, UNITED STATES AND REGIONS,
MODELS I THROUGH VI

281,968,680

II III IV \/ VI
Western Regidn ) ‘
Mountain“Pacific 8,798,690 20,183,770 - 93,220,040 46,597,440 11,798,690 20,177,260
Mest South Central 852,290 2,406,500 0 : 0 2,406,500 2,406,500
West South Centi:a.i Reé:.on o : . ’
- West South Cenﬁral+East South Central - 6,301,060 18,501,060 6,301,060 6,301,060 7,751,060 6,301,060
Soufhern Region ' - T ]
South AtlanticsEast South Central 17,196,300 0 0 - 0 17,196,300 0
sMid-Atlantic -0 113,177,140 0 30,236,760 0 0
East South Central -West South Central 6,975, 310 1,292,440 0 8,784,220 8,784,220 . 21,716,910
: +South Atlantic. 20 719,450 24,682,480 0 0 15,072,070 24,682,480
North Central Region S o oﬁ
West North Central>Pacific v 0 249,331,010 18,848,490 0
+Mountain G 46,593,100 75,763,400 16,781,100 0 62,626,030
+West South Central. 0 119,239,260 - 26,784,210 5,837,270 _ 0 115,008,260
+East North Central 0 51,716,610 . 4,220,150 698,050 13,974,330 49,106,010
+East Snuth Central 0 20,755,420 4,068,670 0 0 72,243,840
‘East North Central»Pacific 0 0 35,700,210 0 0 0
+West North Central 687,630 0 29,000,000 : 0 687,630 '
+South Atlantic 0 150,808,070 249,577,100 56,145,970 0 238,088,760
+East South Central 39,401,422 48,948,590 71,324,100 27,639,370 35,000,000 56,650,560
+Mid=-Atlantic 0 222,197,410 56,053,480 64,098,950 0 265,964,460
+New England 0 0 57,138,390 0 0o 13,726,480
Northeast Region
Mid-Atlantic-New England 0 164,852,290 164,861,610 0 o 139,373,390
Total | 100,932,152 980,671,660 1,067,019,330 112,670,800

0
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TABLE XXX

THE NUMBER OF PROCESSING FACILITIES ESTABLISHED IN THE
OPTIMUM MARKET ORGANIZATIONS, UNITED STATES
AND REGIONS, MODELS I THROUGH VI

: Model
I 11 II1 IV \'A VI

Western Region

14 13 55 - 55 54 645

Pacific 6 6 .22 22 24 h32

. Mountain 8 - 7 33 33 30 213

West South Central Region 12 9 30 30 30 231
South Region 17 14 55 54 60 587

11 9 36 35 40 397

South Atlantic » 20 190

East SOuth Ce.ntral 6 5 19 19 €

North Central Region - 16 16 76 77 151524

West North Central 10 10 42 44 44 587

~ East North Central 6 6 - 34 33 3; ~937 -

21 21 311608
16 16 201046
S5 5. 11562

North East Central Region
Mid-Atlantic
‘New England

N W W\
£ W~

Total D 64 59 237 237 25014595,



TABLE XXXTI

PLANT CAPACITIES IN THE OPTIMUM MARKET ORGANIZATION, UNITED STATES
AND REGIONS, MODELS I THROUGH. VI

4,678,691,730

- — Model
I IT _IIT 1V v VI
' Western Region 758,536,710 753,315,540 753,011,890 - 752,858,010 754,167,820 753;315,538
Pacific 584,373,290 575,990,370 ~ 576,017,990 576,017,990 582,530,550 584:3739340
- Mountain 174,163,420 177,325,170 176,993, 200 176.840,020 171,637,270 168,942,2
We§£"s°uth'c;ﬁtra1 Region 397,662,770 - 386,867,910 377,240,580 ,v3?7,24Q,580 380,209,350 394,700,760
Southern Region 793,293,510 - 669,966,470 770,363,050 ¥ 772,281,200 - 830,983,990 839,400,610
South Atlantic 537,524,420 462,496,050 530,948,530 532,866,680 575,406,460 593,164,280
East South Central 255,769,090 - 207,470,420 239,414,520 239,414,520 - 255,577,530 246,236,330
North Central Region 1,476,869,660 1,795,520,370 = 1,608,322,670 1,601,704,800 1,511,603,540 1,523,112,320 .
West North Central ' -+ 413,076,080 . 578,612,140 ' 487,383,460 482,094,830 463,898,370 461,290,870
East North Central '1,063,793,580 1,216,908,230. 1,120,939,210 . 1,119,609,970 1,047,705,170 1,061,821,450
North East Region -~ = - '1,252,329,120 1,073,025,060 '1,169,164,090 1,174,607,160- 1,201,727,030 1,168,162,510
Mid-Atlantic: - - -~ ' .. 975,648,960 779,559,460 947,164,090 - 987,607,160 930,401,270 882,956,300
New England . 276,680,160 293,465,600 - 222,000,000. 187,000,000 - 271,325,760 = 285,206,210
Total - " 4,678,691,770 4,678,695,350 4,678,102,280 4,678,691,750 4,678,691,740
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PROCESSING COSTS PER POUND IN THE OPTIMUM MARKET ORGANIZATIONS,
UNITED STATES AND REGIONS, MODELS I THROUGH 1V

TABLE XXXII

230

Model
I II III v \ VI

———————————————————— (Cents) ———mmmmemme

Western Region 1.03 1.03 1.16 1.19 1,19 1.43
Pacific 0.98 0.98 1.13 1.13 1.13 1.38
Mountain 1.18 1.15° 1.25 1.37 1.36 1.59
West South Central Region 1.14 1.11 1.27 1.26 1.27 1.53
Southern Region 1.09 1.09 1.26 1.26 1.26 1.54
South Atlantic 1.09  1.08 1.24 1.24 1.25 1.53
Fast South Central - 1.09 1.09 1.28 1.28 1.28  1.57
North Central Region 0.95 0.93 1.16 1,14 1.17 1.53
West North Central 1.07 1.03 1.26 1.28 1.28 1.58
East North Central 0.90 0.89 1.11 1.09 1,12 1.51
North East Region 0.88 0.93 1,05  1.04  1.07 1.57
Mid-Atlantic 0.87 0.90 1.04 1.03 1,05  1.56
New England 0.93 1.01 1.12 1.08 1,15  1.60
TOTAL 0.98 0.98 1,16 1.15 1.53




TABLE XXXTII

TOTAL PROCESSING COSTS IN THE OPTIMUM MARKET ORGANIZATIONS,

UNITED STATES AND REGIONS9 MODELS I THROUGH VI

Model
I 11 111 1v v VI
Western Region 7,811,900 7,723,240 8,736,390 8,948,650 8,948,060 10,746,224
Pacific 5,752,110 5,679,760 6.521,140 6,521,510 6,611,540 8,067,524
Mountain 2,059,790 2,043,480 2,215,250 2,427,140 2,336,520 2,678,700 -
West South Central Region 4,524,850 4,287,220 4,783,250 4,739,110 4,826,570 6,054,639
Southern Region 8,656,320 7,270,380 9,671,670 9,700,700 10,469,640 12,922,054
South Atlantic 5,857,550 5,012,890 6,602,740 6,631,770 7,193,580 9,062,737
East South Central 2,798,770 2,257,490 = 3,068,930 3,068,930 3,276,060 3,859,317
North Central Region 14,018,080 16,764,300 18,642,160 18,302,560 17,620,880 23,368,052
West North Central 4,416,470 5,946,290 6,160,830 6,154,280 5,932,380 7,288,981
East North Central 9,601,610 10,818,010 12,481,330 12,148,280 11,688,500 16,079,071
Nbrthéasc Region 11,073,340 9,938,290 12,318,970 12,195,940 12,907,520 18,290,625
Mid-Atlantic 8,505,480 6,987,650 9,839,440 10,180,770 9,792,410 13,740,213
New. England 2,567,860 2,950,640 2,479,530 2,015,170 3,115,110 4,550,412
Total 46,084,490 45,983,430 54,152,440 53,886,960 54,772,670 71,381,594

1€2



TABLE XXXIV

INTERMARKET MOVEMENTS OF PACKAGED MILK BY MODEL, UNITED STATES

AND REGIONS, MODELS I THROUGH VI

Total

Model
1 11 TI1 1V v VI

Western Region 39,384,740 44,320,810 19,744,090 16,168,080 23,212,060 12,979,750
Pacific 8,382,920 0 0 27,620 3,540,170 3,880,420
Mountain 31,001,820 44,320,810 = 19,744,090 16,140,460 19,671,890 9,099,330
 West South Central Region 46,824,910 89,340,610 42,281,500 40,281,500 40,644,460 17,991,740
Southern Region 105,014,320 95,870,550 15,675,950 15,675,950 28,548,810 16,523,620
South Atlantic 67,396,650 67,785,630 9,999,600 15,675,950 12,385,810 16,523,620
East South Central 37,617,670 28,084,920 5,676,350 - 0 16,163,000 0
North Central Régioﬁ ””534,918,250 926,738,860 380,932,680 358,249,460 316,612,660 167,852,450
West North Central 76,904,170 258,151,900 108,321,510 86,245,370 = 78,709,080 44,466,820
East North Central * 458,014,080 668,586,960 272,611,170 272,004,090 237,903,580 123,385,630
Northeasﬁ'kégioﬁ ’ 425,961,590 91,948,130 239,321,540 280,090,370 168,815,030 9,724,550
Mid-Atlantic 336,065,010 74,728,620 239,321,540 280,090,370 168,815,030 8,259,400
New England 39,896,580 17,219,620 ‘ 0 0 0 1,465,150

' 1,152,103,810 1,248,218,960 697,955,760 710,465, 360 577,833,020 225,072,110

(A%



TABLE XXXV

EXPORTS OF PROCESSED MILK, UNITED STATES AND REGIONS,
MODELS I THROUGH VI

S ¢ SR 111 1v \J V1
Western Region :
Mountaim*Pacific 0 3,880,420 4,502,500 4,474,880 0 0
+West South Central 0 0 0 0 852,290 0
_ +West North Central . 5,211,110 0 ] 0 ' ] 0
Pacific +Mountain 3,880,420 0 0 o 2,037,670 3,880,420
West South Centrél Region 0 0 0 0 o
Southern Region
South Atlantic+Mid-Atlantic 8,720,300 0 0 0 0 Y
. *East South Central 0 0 5,676,350 0 2,179,580 0o
+East North Central 0 0 0 0 1,394,780 0
North Central Region .
West North Central*Mountain 0 . 0 321,250 457,510 0 0
'~ =West South Central 0 10,794,860 20,422,180 20,422,180 16,601,120 0
_+East North Central 16,591,650 124,303,310 23,345,780 17,920,890 16,591,650 14,818,500
*East South Central ’ 0 9,532,750 12,588,640 12,588,640 o 9,532,750
East North Central+Pacific , = el _ ,
+West North. Central - 32,272,030 0 3,272,030 3,272,030 3,272,030 0
_ +South Atlantic 0 132,076,130 32,826,530 30,908,380 2,743,130 1,407,890
. +East South Arfmmtic 0 38,765,920 3,765,920 3,765,920 3,765,920 0
‘+Mid-Atlantic ‘0 122,256,300 56,914,390 51,471,330 7,797,330 27,118,860
Northeast Region
Mid-Atlantic*New England 16,785, 440 0 71,465,600 106,465,600 22,139,840 8,259,400
+South Atlantic 65,768,070 0 30,797,120 30,797,120 14,243,010 0
Total ' 149,228,840 Lk1,609,690 265,898,290 279,644,480 93,618,350 65_,912820

¢¢e



TABLE XXXVI

TOTAL DISTRIBUTION COST OF OPTIMUM MARKET ORGANIZATIONS, UNITED STATES AND REGIONS,
MODELS I THROUGH VI

ModeT
I 11 111 IV v VI
Western Region 192,419 232,301 131,494 109,938 111,021 51,322
Pacific 46,336 0 0 188 26,539 16,259
. Mountain 146,083 232,301 131,494 109,750 84,482 35.063
. West South Central Region 128,494 273,457 169,630 163,022 161,311 48,656 -
‘Southern Region 284,618 353,635 66,673 150,714 116,023 57,075
South Atlantic 150,596 248,878 66,673 150,714 54,173 57,075
East South Central 134,022 104,757 0 0 61,850 0
“North tentral Region 1,825,145 4,313,377 1,523,494 1,308,754 985,528 554,946
West North Central 368,980 1,060,977 443,260 347,966 261,362 121,948
East North»Central 1,456,165 3,252,400 1,080,234 -960,788 724,166 432,998
Northeast Region 1,362,673 310,500 703,459 949,884 501,784 33,379
Mid-Atlantic = 1,154,916 269,122 703,459 949,884 501,784 29,321
~New England 207,757 41,328 0 0 0 4,058
Total . o 3,793,349 5,483,270 2,594,750 ..2,682,312 1,875,667

. 755,378
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TABLE XXXVII

TOTAL COST OF ALL MARKET ACTIVITIES OF THE OPTIMUM MARKET ORGANIZATIONS,

UNITED STATES AND REGIONS, MODELS I THROUGH VI

Ma de'i

I II ITI - IV v VI
We;tezﬁ.Region 8,392,576 8,615,974 15,938,502 9,992,112 9,473,458 11,639,739
Mac ic 6,160,010 6,088,505 13,023,350 7,317,587 7,009,243 8,511,198
ountain 2,232,566 2,527,469 2,915,152 2,674,525 2,464.215 3,128,541
‘West South Central Region 4,810,963 5,628,117 5,381,008 5,114,286 5,097,176 8,359,845
Southern Region 9,744,095 9,716,458 12,656,542 10,963,859 11,448,701 17,211,485
South Atlantic 6,628,913 6,820,118 9,247,652 7,612,621 7,926,954 12,242,688
East South Central 3,115,182 2,896,340 3,398,890 3,350,238 3,521,747 4,968,797
North Central Region 16,100,549 22,993,225 21,231,372 20,510,036 19,061,909 25,208,592
West North Central 4,860,384 7,395,081 7,106,499 6,709,838 6,349,321 7,817,225
East North Central 11,240,165 15,598,144 14,124,873 13,800,198 12,712,588 17,391,367
Northeast Region 14,155,142 13,636,322 16,617,870 15,497,306 15,196,297 22,365,564
Mid-Atlantic 11,000,284 9,987,982 12,675,536 13,324,612 11,787,484 17,062,521
New England 3,154,858 3,648,290 3,942,334 2,172,694 3,408,813 5,303,043
Totai},‘, _ 53,203,325 60,590,096 71,815,294 62,077,599 60,277,541 83,785,025




APPENDIX V

MODEL IVa
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In Chapter Six, several models were presented to test the sensi-
tivity of optimum market organization under various assumptions pertain-
ing to base point pricing schemes. To adequately test these affects, no
changes were made regarding other assumptions which may influence the
market organization; however, the equation used to estimate consumption
in Chapter III contains a pricing variable. As prices paid to farmers
vary, these additional costs and savings were‘assumea to be passed on to
the consumer. The purpose of this brief analysis is to compare the re-
sults of Model IV (prices paid to farmers determined by a base price
plus a 9 cent incremental ad justment per hundredweight per one hundred
miles) with Model IVa (prices paid to farmers determined in same manner
but price effects on consumption also included).

Consumption estimates used in Model IVa were basically determined
in the same manner as those in quel IV. The only exception was that
the price used in Model IVa was standardized to thé base point price
(which is the hypothetical farm price in the New Yérk City area) plus
the 9 cents differential, Deviations in the standardized.price and the

actual 1965 farm price were determined and multiplied by a factor of

P

1,22 to estimate the retail price for a given area, The newly computed
retail price was used in the computation of new consumption estimates.
As a result of the new pricing affect on consumption, total consumption

in the United States decreased by approximately 44 million pounds.

Since processing capacity was determined on the basis of consumer demand

“The factor 122 is a factor used to determine the adjustment in
retail price from a $1.00 change in farm price. Sources Leo V, Blakley,
"Nationwide Flat Class I Pricing of Milk: Opportunities and Limitations,"
Agricultural Economics Paper 676, Oklahoma State University, pes 10.
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in a given market, the capacities were adjusted to reflect these
changes and model organization as discussed in Chapter Vli.

Since a model of this magnitude is very sensitive, there were many
individual differences between the two models, Most of these were not
significant deviations from Model IV, however there were some which de-
serve mentioninge. As the result of the new price effect on consumptioﬁ,
the Western and North Central regions reflected general consumption
decreases in demand for fluid milk, while consumption in the West South
Central, Southern (particularly the '"deep" South) and the Northeastern
regions was generally higher.

The sources of supply were basically the same for the various re-
gions as in Model IV, although at different levels. As a result of
decreased coﬁsumption in the Western regions, imports from the North
Central region declined appreximately 15 million pounds. In the
Southern region, consumers experienced an increase in consumption be-
cause of lower prices relative to the institutionally set higher 1965
prices., The additional supplies, 61 million pounds per month which were
needed to fﬁlfill consumer demands were imported from the North Centfal
region, The Chicago production area is the major contributor of theée
supplies. The Northeastern regilon also experienced consumption in=
creases and obtained an additional 8 million pdunds from the North
Central regione In addition, the West South Central region requires an
additional 4 million pounds of resource imporﬁed from the North Central
region.

Even though the Western and North Central regions experience
declines in consumption and a net decline of 44 million pounds in the

total economy, assembly costs increased approximately 122,000 dollars.
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This increase was the result aof additional consumer demand in regions
of deficit production which required additional intermarket movements
of the resaurce.

Another aspect of the reorganization involved processing costse.
Since consumer demand decreased, one would expect a decrease in total
processing costse In the actual analysis, processing costs did de-
crease approximétely 164,000 dpllars and per unit costs increased 0.01
cents per unite If per upit costs had been the same as in Model IV,
savings from reduced quantities being processed would have been 504,000
dollars. The major reason for the increase in per unit cost centers
around developments in the Western and North Central regions. In the
West, consumption generally decreased in most markets. Being sparseiy
populated, the large facilities lost economies which allowed the cdm—
petitive factor for transporting of the final product infto new markets.
As a result, three smaller less efficient facilities were established_
plus the general decrease in the size of most facilities led to an in-
crease in per unit processing cost of 0.04 cents per unite. In the North
Central region, an increase in per unit cost is attribﬁted to the‘
general decrease in processing capacitye.

The distribution of the final product generally followed the
pattern as that of Model IVe In ¢omparing Model IVa with IV, distribu-
tion costs increased approximately 1,000 doll;rs. Net savings in total
organizational costs of 41,000 dQllars were experienced in Model IVa
when changes in consumption due to price changes were taken into

accounte
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