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•ABSTRACT

The primary objective of this study is to determine,egg marketing 

costs in Arizona and propose ways of reducing these costs. To fulfill 

this objective, six egg assembler-distributors were studied to deter

mine their costs, procurement practices, and potential for integrating 

into egg production.

Arizona is an egg deficit state which imports approximately 50 

percent of its domestic consumption requirements. Quality usually declines 

and prices increase when eggs are transported interstate as compared to 

production located near local population centers. Thus, an opportunity 

exists for expanding egg production for local consumption. Whether such 

expansion occurs depends primarily upon the costs of producing and 

marketing eggs in Arizona relative to competing areas. More efficient 

assembler-distributors would reduce marketing costs while improved 

interfirm relations would reduce the combined production and marketing 

costs.

Results of this study indicate that Arizona assembler-distributors 

are operating efficiently, but further cost reductions can be obtained 

by increasing volume and by contracting a dependable source of high 

quality eggs. Vertical integration reduced costs by eliminating many 

processes that are duplicated in a conventional system of production 

and marketing. This is accumplished with centralized decision making.



CHAPTER I

INTRODUCTION

In recent years attention has been focused upon production 

costs of the Arizona egg industry. Since production is only one phase 

of the industry, a study to determine marketing costs and practices is 

equally important. To reduce costs, increase efficiency, and maintain a 

competitive position, emphasis must also be placed on the coordination 

of the production and marketing phases.

Arizona is an egg deficit state producing only 43 percent of its 

total shell egg requirements in 1965.  ̂ Even though per capita consump

tion of eggs has steadily been declining, total demand in Arizona has 

continued to increase because of its tremendous population growth 

(Table 1). The deficit has increased slightly even though production 

has risen by 50 percent since 1956. The trend indicates that future 

consumption will continue to outstrip production, and Arizona assembler- 

distributors will continue to rely upon other areas for part of their 

supply. This implies additional transportation cost which increases the 

price of eggs to assembler-distributors and eventually consumers.

1. United States Department of Agriculture, Economic Research 
Service, Selected Statistical Series for Poultry and Eggs Through 1965, 
(Supplement to the Poultry and Egg Situation) ERS 232, May 1966, p. 7. 
Arizona production is estimated at 536,000 cases. Unpublished data 
furnished by the Arizona State Inspection Service show that 700,000 
cases were imported in 1965.

1
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TABLE 1.--Total Consumption, Production and Resulting Deficit of Arizona 
___________ Shell Eggs, Annually 1956 to 1965.___________________________

Year

Per Capita3 
Consumption 

of Eggs Population
Total

Consumption
Total 

0 Production Deficit0

(Thousands) — * i * L"* S~\ f y-i 1 /""I z-i a z-i_—__inousana uases

1956 369 1,053 1,079 269 810

1957 362 ■ 1,125 1,131 297 834

1958 354 1,193 1,173 367 806

1959 352 1,261 1,233 458 775

1960 335 1,322 1,230 447 783

1961 326 1,405 1,272 414 858

1962 324 1,466 1,319 444 875

1963 316 1,516 1,330 467 863

1964 313 1,581 1,374 536 838

1965 308 1,618 1,384 536 848

^Includes shell egg equivalent and assumes Arizona consumption 
is equal to U. S. average per capita consumption of eggs.

kArizona population times per capita consumption.

cTotal consumption less total production.

Source: Statistical Abstract for United States, 1965, Selected
Statistical Series for Poultry & Eggs Through 1965
(supplement to the Poultry & Egg Situation) and Arizona 
Agriculture Statistics, 1867-1965.



Conventional production and distribution methods appear to be 

too risky to attract managers into large scale production. Because of 

past experience bankers and other financial lenders are hesitant in 

lending capital to nonintegrated firms.

Purpose and Objectives

This study was undertaken to analyze the costs and practices of 

Arizona egg assembler-distributors and to determine ways of expanding 

local production. Results of the study should be of .interest to egg 

assembler-distributors, producers, retailers and consumers throughout 

the state. Knowledge of their costs and ways of reducing them will 

enable assembler-distributors to increase their efficiency and profits, 

pay better prices to producers and sell at lower prices to the retailer. 

This eventually affects the consumer who pays the processing cost and 

benefits from increases in efficiency.

In general, the aggregate economy of Arizona may benefit from 

expansion of egg production which would result from more efficient 

assembler-distributor firms and by vertically integrating the production 

and marketing process. Not only would the process become more efficient 

but many new jobs would be created by such coordination.

Specific objectives of this study are:

1. To determine operating methods and costs of Arizona egg 

assembler-distributors.

2. To determine the procurement practices of Arizona egg 

assembler-distributors.



3. To analyze the possibilities of integrating segments of 

the Arizona egg industry in an effort to reduce costs 

and increase their competitive position.

Procedure and Source of Information

Information needed to complete this research study was obtained 

primarily by personal interviews of six egg assembler-distributors 

located in Pima and Maricopa Counties. These plants handled approxi

mately 67 percent of all eggs consumed in this state in 1965.^ The 

interviews were carried out in the summer of 1966 and were based on the 

1965 operating year.

All costs associated with procurement processing and delivery 

of eggs were included in the study. Procurement and delivery and in- 

plant costs were computed separately for purposes of comparison with 

results found in similar studies. A per unit cost was computed for 

each plant along with an average per unit cost which contained a com

bination of all plants.

Plant records provided a basis for most of the information. The 

purchase price of trucks and equipment were often quoted from memory by 

the managers interviewed. Since the cost of trucks, equipment, and 

buildings can vary between distributors by the rate they are depreciated, 

all were set us on a standard basis. Buildings were estimated to have 

a life of 15 years, processing and refrigeration equipment was estimated

2. In 1965, 700,000 cases were imported and 536,000 cases were 
produced in Arizona. Total volume handled by the plants studied was 
830,000 cases. Information on how the other 33 percent reached the con
sumer can be found in Chapter IV<,



5

to have a life of ten years. The estimated life for all trucks was five

years and nonrefrigerated boxes had a ten year life. "Straight line"

depreciation was used to allocate truck, building and equipment costs 

over their estimated useful life. Interest charges were computed at 

a rate of six percent on one-half of the depreciable investment plus

salvage value. There are several assumptions listed in Chapter II to

arrive at variable truck costs.

Supplementary information concerning egg inshipments, form of 

inshipments, sources of supply and pricing procedure was also obtained 

from the plants interviewed.

For the transportation model in Appendix 1, secondary data 

sources were used. Production data was obtained from a U. S. Depart

ment of Agriculture publication, Arizona state egg inspector, agricul

ture departments from cooperating states, and Department of Poultry
3Science at The University of Arizona. Production and population data 

for each state times per capita consumption was the basis for deter

mining the egg deficits and surpluses for various states.

Transportation rates were obtained from mailed questionnaires 

sent to trucking firms, egg dealers and egg brokers in various cities.

The rates obtained were used to develop a statistical formula for esti

mating transportation rates among all surplus and deficit areas. '

The remainder of this chapter consists of a review of litera

ture pertaining to egg marketing and vertical integration, followed

3 o op» cit., p. 7.



by a brief discussion of theory related to marketing margins and vertical 

integration.

Chapter II contains a discussion and analysis of assembler- 

distributor costs. In-plant costs were compared with results found in 

similar studies.

Procurement practices and pricing procedures of the assembler- 

distributors are discussed in Chapter H I .  The influences of South 

Western Egg Producers (SWEP) on Arizona egg prices are also discussed.

Chapter IV presents a model of an integrated egg system that 

would eliminate the present egg deficit and lower combined production 

and marketing costs. The report is summarized in Chapter V.

Review of Literature

A review of the literature will be discussed in two sections.

The first one includes those studies dealing with cost of procurement, 

processing and delivery of eggs. The last part includes studies that 

pertain to vertical integration in the production and marketing of eggs.

Marketing Costs
4Gallimore and Stemberger defined two marketing systems. In 

the first system, eggs were candled and cartoned at the farm; in the 

other, these two services were performed at a central plant. The

4. W<, Wo Gallimore & Stemberger, A. P., Cost of Egg Marketing
Services: Farm versus Central Station, A. E. Information Series No.
74, Department of Agricultural Economics, North Carolina State College, 
Raleigh, North Carolina, March 1960.



marketing services studied were: cleaning, sizing, candling, cartoning,

and packing eggs in cases.

To estimate returns to producers for labor used in candling 

and cartoning eggs, cost data associated with this service was combined 

with revenue data. The returns were estimated at premiums given for 

cartoned eggs. Costs of performing the same services were gathered for 

central egg grading stations. It was concluded by the authors that for 

comparable operations excess resources were being used when these opera

tions were performed by producers and that in the future the tendency 

would be more toward centralized grading plants.

After studying seven egg processing plants in Minnesota, Iowa 

and Wisconsin, in 1957 and 1959, Conlogue published two articles pro

viding information on egg marketing. In his first article, the costs 

of marketing eggs under alternative methods were studied.^

The results showed that a savings of six cents a dozen occurred 

(from 18.2 to 12.2 cents per dozen) when eggs were candled and cartoned 

at country plants, compared with costs when eggs were shipped in 30 

dozen cases and candled at distant destinations. However, the savings 

depended upon changes in certain procurement practices, plant operations 

and marketing channels. Quality of the eggs and a steady year-round 

supply were big factors in determining the success of the country 

plants.

5. Robert M. Conlogue, Candling and Cartoning Eggs at Country 
Plants, Marketing Research Report No. 336, Marketing Research Division, 
AMS, USDA, Washington, D» C ., December 1959.



In the second study particular emphasis was placed on savings 

resulting from efficient procurement practices.^ Procurement costs for 

20 routes averaged 38.7 cents per case. It was reported that many 

midwestern plants could realize savings of 15 to 45 percent in the 

cost of assembling eggs. These savings resulted from a realignment of 

routes 3 the use of set-in stations, the payment of price differentials 

based on volume picked up, and more attention to procurement and assembly 

problems.

Buck revealed that average labor requirements and average 

distance traveled in delivering eggs by small plants (less than 100,000 

cases per year) were three times that for large plants (handling 100,000 

cases or more per year) ?  Resources used and cost of delivering eggs 

from grading plants to market outlets.were studied in nine Virginia egg 

grading plants.

Minutes of labor required and truck miles traveled were analyzed 

in terms of plant size, size of delivery made, and type of market outlet. 

The effect of size of delivery on labor requirements and the variation 

in distances covered on routes in serving various groups of market 

outlets were determined. Labor and truck costs were calculated, and 

the costs of delivering various volumes of eggs to different market

6. Robert M. Conlogue, Cost of Procurement and Assembly of Eggs 
in Three Midwestern States, Marketing Economics Division, ERS, USDA, 
Washington, D . C ., October 1962.

7. John T. Buck, Egg Delivery Practices and Costs, Bulletin 
551, Agricultural Experiment Station, Virginia Polytechnic Institute, 
Blacksburg, Virginia, December 1963.



outlets were estimated. Egg delivery costs were 9.5 cents per case for 

the large plant and 25.8 cents per case for the small plant.

Bird emphasized volume as an important determinant of egg 

handling costs.& Processing costs for a plant with a capacity of 48 

cases per hour were $1,593 per case when operating at 100 percent 

capacity. Costs for the same plant when operating at 50 percent capacity 

were $2,046 per case. Original cost figure's were gathered, adjusted, 

and fitted into models which were six in number. Only in-plant costs 

were included. From the analysis it was concluded that two types of 

economies existed in the operation of egg handling plants: (1) those

associated with changing the size or scale of the plant, and (2) those 

associated with internal cost factors in a given size of plant.

Vertical Integration

A definite trend toward integration in all phases of the egg

industry throughout the United States is taking place. In the regional
9study completed by Baker, 157 programs were studied. Information on 

owner-integrated operations was also obtained. Contract production, 

package, .quality control and combination programs were the most popular 

programs in effect.

8. Kermit Bird, An Analysis of Egg Handling Costs and 
Efficiency, Bulletin B-568, Agricultural Experiment Station, Oklahoma 
State University, Stillwater, Oklahoma and Marketing Economics Research 
Division, AMS, USDA,-Washington, D. C ., November 1960.

9. Ralph L. Baker, Coordinated Egg Production and Marketing 
in the North Central States, Research Bulletin 973, Ohio Agriculture 
Research and Development Center, Wooster, Ohio, July 1965.
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In contract production the laying birds are owned by the program 

coordinator. He also furnishes feed and similar production factors.

The producer is guaranteed a certain price for his eggs. Under the 

package program the coordinator extends credit to the producer to 

finance houses 3 chickens and equipment. Eggs are sold at open market 

prices. The producer pays a given amount of his egg check to amortize 

the cost of buildings 3 equipment and pullets. In a quality control 

program the producer has an agreement with the assembler-distributor to 

follow certain quality maintenance practices. In return, the producer 

receives a premium price for his eggs. In combination programs more 

than one type of program is under the same coordinator's control.

"Owner-integrated" means that production facilities and birds are owned 

and managed by one individual. The responsibility to supply all factors 

of production is under one management. In general, most of the programs 

were successful and met their objectives.

In an earlier study Baker utilized information obtained from 29 

firms carrying on coordinated production and marketing programs.^  His 

first study was essentially the same as the regional one, but in the 

former, programs were discussed in detail and specific reasons for 

starting them were given.

Different programs used to coordinate production and marketing 

of eggs were classified into three categories: (1) contract marketing

and quality control, (2) contract production, and (3) owner-integrated

10. Ralph L. Baker, Integrating Egg Production and Marketing, 
Marketing Research Report No. 332, Marketing Research Division, AMS,
USDAo
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operations. It was estimated that contract marketing and quality control 

accounted for ten percent of all eggs sold in the nation, while contract 

production accounted for five percent. Owner-integrated operations 

were more adaptable to production units over 100,000 layers and 

accounted for less than 0.5 percent of all eggs sold.

It was found that integrated programs were started primarily for 

the following reasons:

1. Opportunities to lower costs through more efficient opera

tions encompassing both production and marketing.

2. Retailers becoming aware of the need for uniformly high 

quality eggs.

3. Inadequacies of candling as a standardization method.

4. Inability of pricing methods to induce production of 

uniformly high quality eggs and a uniform seasonal 

distribution of volume and sizes.

A demand for a steady supply of high quality eggs by marketing 

firms, and interest of feed, hatchery and farm supply companies to 

increase sales was a major incentive for establishing contract produc

tion programs in Georgia. These were the findings in Jones's report 

on the growth and characteristics of contract egg programs in Georgia.

The contract egg programs operating in Georgia were classified 

into two general types: contract production and contract marketing.

Contract egg production is generally concerned with agreements to produce

11. Harold B. Jones, Expansion of Contract Egg Operations in 
Georgia, Mimeograph Series N. S. 87, Georgia Agricultural Experiment 
Station, Athens, Georgia, January 1960.
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eggs under specified conditions at a given rate of pay. Contract 

marketing normally involves agreements to market eggs with certain 

specifications as to quality and price premiums based on open market 

quotations.

Theory

Marketing includes all services between primary producers and 

final users, but for purposes of this study it is narrowly defined as 

the work or services performed by assembler-distributors. These 

services are denoted by the positively sloped curve in the lower graph 

in Figure 1.

Supply of eggs originate at the farm level (Sf), whereas demand 

for eggs at the wholesale level (Dw) is initiated by consumer demand 

for eggs at the retail level. The wholesale supply (Sw ) and farm 

demand (Df) schedules are essentially derived from farm supply and 

wholesale demand.

Marketing Service of Individual Firms

Moving from farm supply schedule (S^) to wholesale supply 

schedule (Sw) , it is apparent that these differ by an amount equal to 

marketing service supply (Smg) which includes assembler-distributor 

costs plus normal profit. Curve (D^) is obtained by subtracting 

marketing service supply from schedule (D^) . This results in two equi

librium points, (Pf) and (Pw) representing the farm price and wholesale 

price respectively.



P/UT

Q/UT
P/UT ms

ms ms

ms

0 Q'Q Q/UT

Figure 1. Egg Marketing Services in a Traditional System Showing a 
Change in Margins at One Level of Marketing.
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Individual assembler-distributors are in a position to pay better 

prices to producers, sell at lower prices to retailers and are able to 

increase their share of the market when their costs are reduced (Figure 

1). By reducing assembler-distributor costs, marketing service supply 

(Smg) shifts to the right (Sm s '). Derived wholesale supply (Sw ') and 

derived farm demand (Df') also shift to the right. The results are a 

decrease in wholesale price (Pw ') and an increase in farm price (Pf1) 

with an increase in quantity (Q* - Q).^

Thus Arizona egg assembler-distributors could contribute to 

expansion of egg production in Arizona by becoming more efficient and 

bidding up farm prices. Another important way that egg assembler- 

distributors could contribute to local production in integrating back

wards into production so that efficiency of the entire production- 

marketing system is increased.

Integration with Farm Production

Elimination of the traditional pricing system and resulting cost 

reduction through vertical integration are shown in Figure 2. From the 

previous discussion it is apparent that wholesale supply (Sw) and farm 

demand (D^) are derived and that farm and wholesale prices (Pf and Pw) 

appear. As the production and marketing phases merge into an integrated 

unit the conventional price interactions between all processes are

12. The benefits received by farmers and retailers depend upon 
elasticity of supply and demand. A realistic situation is where farm 
supply is more elastic than wholesale demand. In this situation, 
retailers receive a larger share of the benefits.



Q Q ' Q/UT

Figure 2. Egg Marketing Services in an Integrated System Showing 
a Change in Margins due to Interfirm Coordination.
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13eliminated. The only prices appearing are the wholesale price and 

prices of primary inputs (Ppi) which are purchased by the integrator.̂

As integration takes place, marketing service supply (Sms) is 

no longer just the services performed by assembler-distributors; it 

includes all production and marketing processes. This is noted by an 

increase in the curve on the lower graph (S^s) which is now supply of 

integrated services. By elimination of the open market pricing practices 

between interdependent links in the model, costs are reduced and efficiency 

is attained because decisions are coordinated by one integrator.

Narrower margins could be expected with lower egg prices to the retailer 

(PW I) and higher prices could be paid for primary inputs ( P ^ !) as seen 

in Figure 2.

Costs can be reduced at a single level of marketing (Figure 1) 

or by interfirm coordination (Figure 2). A combination of these changes 

appear to be needed if egg production in Arizona is to be increased 

relative to production in competing areas. The following chapters are 

devoted to an empirical analysis of these relationships.

13. The production and marketing phases include several 
processes: assembler-distributor, contract producer, contract grower, 
hatchery, hatchery supply flock, and feedmill.

14. Primary inputs exogenous to integrated unit are feed, 
medicine, initial laying strain, payments to contract producers for 
care of hens and pullets, containers and equipment. These added 
together are represented by the vertical distance from o to Pp^ in 
the upper part of Figure 2.



CHAPTER II

EGG ASSEMBLER-DISTRIBUTOR COSTS

Retailers in Arizona buy eggs from the cheapest source possible. 

Their specifications include a steady volume each week., cartoned and 

packaged eggs of high quality, and at a price no higher than com

petitors are paying.

Six assembler-dis.tributor firms located in Phoenix and Tucson 

were studied to determine their operating costs and procurement prac

tices so that recommendations might be made to reduce the costs of 

getting eggs from producers to retailers. Quantity of eggs handled by 

the plants varied from 35,000 to 300,000 cases per year. The average 

plant handled a yearly volume of 138,000 cases.

Total annual costs were $66,987 for the small plant and 

$601,511 for the large plant. Total annual costs for all plants aver

aged $236,168 (Table 2) . . Fixed capital requirements for the plants 

were rather moderate, varying from $50,000 to $250,000 per year.

Erasing of buildings and equipment reduced capital needs for all 

plants.

The egg industry in.Arizona is characterized by fairly direct 

marketing channels. Most of the eggs produced in the state are col

lected by the assembler-distributors on regularly scheduled routes.

Eggs are processed at central grading plants and delivered to retail

17
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TABLE 2 .--Average, High and Low Total Annual Costs, Six Egg Assembler- 
___________Distributor Firms, Arizona, 1965.______________________________

Cost Item Average High Low

Labor3, 66,500

Cost in Dollars- 

146,480 23,184

Processing Equipment^3 9,716 35,360 1,342

Buildings 6,100 9,600 1,200

Refrigeration Rooms & Equipment*3 6,373 16,385 1,450

Containers0 93,623 276,000 22,360

Miscellaneous^ 8,690 18,600 2,262

Trucks'3 16,036 54,366 7,269

Shipping Services6 29,130 44,720 7,920

Total 236,168 601,511 66,987

^Includes truck drivers, in-plant workers and salaried 
employees.

^Includes fixed and variable costs.

^Includes cartons, fillers and cases.

^Includes inspection fees, utilities, dues and office 
equipment.

ePaid to private trucking firms for transporting egg inship
ments from out of state.
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stores throughout the entire state within 36 hours after they are 

produced.

Procurement and delivery costs are discussed separately from 

in-plant costs. Total fixed and variable costs are summarized at the 

end of the chapter. '

Procurement and Delivery Costs

Cost of operating company trucks, driver wages, and charges of 

private trucking firms for inshipments from out of state were combined 

to determine total procurement and delivery costs.

Total procurement and delivery costs for all plants averaged 

$.470 per case. Total procurement and delivery costs for the low and 

high cost plant were $.366 and $.621 per case respectively (Table 3).

There were several reasons for the wide variation in procurement 

and delivery cost incurred by the plants studied; the first one being 

the location of the plant in relation to the source of supply. Some 

plants employed many trucks and traveled long distances to procure 

their eggs, while others picked up their supply in a small localized 

area. Still others had a production enterprise nearby their plant 

which provided for some of their supply. This contributed to a reduc

tion in procurement cost. Those plants that relied on out-of-state 

eggs for much of their supply had little or no procurement costs asso

ciated with company owned trucks and labor employed, but paid more to 

private trucking firms for their inshipments. The same pattern was true 

for delivery; some plants delivered eggs over the entire state while 

others concentrated on local areas.
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TABLE 3.--Procurement and Delivery Costs per Case, Six Egg Assambler-
Distributors, Arizona, 1965.

Individual Plant Costs
Cost Item A B Ca D Eb F Average Percent

■Dollars per Case-

Driver Wages .070 .143 . 100 . 155 .086 .194 .143 30.4

Trucks .041 .118 .052 .105 .139 .181 . 116 24.7

Shipping
Services0 .344 .117 .214 .278 .396 .115 .211 44.9

Total .455 .378 .366 .538 .62.1 .490 .470 100.0

aLow cost plant for procurement and delivery. 

^High cost plant for procurement and delivery.

cActual cost of shipping eggs from out "of state were higher 
than shown here; these are averages over all cases processed, not just 
over those imported.
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Driver wages did not vary significantly among plants, and 

variable truck costs were standardized so these two costs did not con

tribute to the variation in procurement and delivery costs.

High procurement and delivery costs may not reflect lower 

profits because plants which provide more services and haul farther 

distances may receive a wider margin.

Driver Wages

In all plants surveyed several workers were employed as full

time truck drivers to procure and deliver eggs. Routes were set up so 

that after eggs were delivered to retail outlets, ranch eggs were pro

cured on the backhaul. Plants that delivered eggs over the entire state 

employed more truck drivers than those who delivered in a localized area. 

Driver wage costs ranged from a low of $.070 per case to a high of 

$.194 per case. Driver wage costs for all plants averaged $.143 per 

case which represented 30.4 percent of the total procurement and " 

delivery costs (Table 3) /

Trucks

The number of trucks employed by the firms ranged from two to 

fourteen depending upon size of the plant. Truck costs included fixed 

costs which were depreciation, interest, license and insurance, and 

variable costs which were gas, oil, grease, tires and repairs.

Information pertaining to year, make and size of each truck, 

purchase price, license, miles traveled per year and insurance cost 

was obtained for each plant. Along with information received by
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personal interviews, several assumptions were made to ascertain variable 
15truck costs.

Truck costs ranged from a low of $.041 per case to a high of 

$.181 per case. Truck costs for all plants averaged $.116 per case 

which represented 24.7 percent of the total procurement and delivery 

costs (Table 3).

Shipping Services

Assembler-distributors procured 50 percent of their egg supply 

from Arizona producers. Eggs were shipped in from out of state to aug

ment their Arizona supply source. This increased total assembly and 

distribution costs.

Shipping costs ranged from a low of $.115 per case to a high of 

$.396 per case. Shipping costs for all plants averaged $.211 per case 

which comprised 44.9 percent of the total procurement and delivery 

costs (Table 3) .

In-plant Costs

Costs included in this section were those incurred with in- 

plant operations. Hourly labor, salaried employees, processing equip

ment, buildings, refrigeration rooms and equipment, containers and

15. (1) In all cases, gasoline was 28q per gallon. (2) One-
half and one ton trucks averaged 12 miles per gallon. The one and 
one-half to three ton trucks averaged seven miles per gallon, while 
the semi-trucks averaged four miles per gallon. (3) Oil cost 35q per 
quart, and filter cost $2.50. Oil and filter were changed every 4,000 
miles and the small trucks required five quarts while the larger ones 
required ten. (4) Grease job every 2,000 miles at a cost of $1.50.
(5) Tire costs were charged at a rate of Iq a mile. (6) Repair and main
tenance cost l%q per mile for the one-half ton trucks while 2q per 
mile was charged against the other.
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miscellaneous items were combined to determine total in-plant costs.

Total in-plant costs for all plants averaged $1,229 per case (Table 4). 

Total in-plant costs for the low and high cost plant were $.865 and 

$1,481 per case respectively.

Hourly Labor

Workers included as in-plant hourly laborers were feeders, 

candlers, carton packers, case packers and case handlers. Feeders 

removed the eggs from cases and placed them on rollers before the 

candling operation. Candlers checked the eggs for bloodspots, cracks, 

and interior quality as they passed over the candling lights. Case 

packers often times doubled as case handlers. Case handlers supplied 

feeders with ungraded and unsized eggs and moved the processed eggs 

from work areas to coolers.

As plant size increased jobs became more specialized. Hourly 

labor costs ranged from a low of $.120 per case to a high of $.331 

per case (Table 4). Hourly labor costs for all plants averaged $.198 

per case and were the second most important in-plant cost item, 

representing. 16.1 percent of the total.

Salaried Employees

Number of salaried employees varied with size of plant.

Salaried employees performed jobs such as manager, foreman, buyer- 

seller, bookkeeper and secretary. In smaller plants, managers per

formed more varied duties, whereas in larger plants they mainly directed 

its activities. Larger plants had higher total salaried employee costs, 

but per case salaried employee costs decreased sharply with increases
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TABLE 4.--In-plant Costs per Case, Six Egg Assembler-Distributors,
Arizona, 1965,

Individual Plant Costs
Cost Item Aa B C D E Fb Average Percent

. rtn "1 1 a-r q n<aT

Hourly Labor .120 .230 .161 .258 .331 . 194 . .198 16.1

Salaried
Employees .129 .218 .171 .154 .165 . 100 .139 11.3

Processing
Equipment .036 .010 .068 .044 .037 .118 .071 5.8

Buildings .031 .020 .040 .059 .019 .032 .037 3.0

Refrigeration 
Rooms & Equipment .033 .026 .063 .039 .0214 .055 .044 3.6

Containers .460 .457 .506 .653 .614 .920 .677 55.1

Miscellaneous
Items .056 .075 .056 .073 .062 .062 .063 5.1

Total .865 1.036 1.065 1.280 1.252 1.481 1.229 100.0

aHad the lowest total in-plant costs. 

^Had the highest total in-plant costs.
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in volume. Salaries ranged from a low $.100 per case to a high of $.218 

per case (Table 4). Salary costs for all plants averaged $.139 per 

case and represented 11.3 percent of the total in-plant costs.

Processing Equipment

Equipment varied in size and degree of mechanization. Capacity 

ranged from a low output of 15 cases per hour to a high of 70 cases per 

hour. In five of the plants surveyed, grading, sizing and washing 

equipment was built as one unit. One plant did not have facilities to 

wash their eggs and paid producers to wash them. Vacuum lifts and 

mass candling methods were employed in all plants studied.

Eggs were automatically sized and separated by weight as they 

passed over scales, after which they were cartoned or packed loose in 

cases. Only one plant had processing equipment that automatically 

packed the eggs.

Usually all eggs handled by the plants were processed by the 

plants. A very small proportion of those eggs imported from out of 

state came in already sized and graded. When the plants realized a 

shortage of a particular size and grade and could not fill the demands 

from their regular supply, they imported eggs which had been previously 

sized, graded, and cartoned.

Equipment costs were separated into fixed costs which were 

depreciation, interest, taxes and insurance, and variable costs which
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were electricity and maintenance. ^  Rental items such as carton closers 

were included in equipment costs.

Processing equipment costs ranged from a low of $.010 per case 

to a high of $.118 per case. Processing equipment costs for all plants 

averaged $.071 per case (Table 4). Equipment costs were relatively 

minor comprising only 5.8 percent of total in-plant costs.

Buildings

Except for one firm, rented buildings were used to house the

storage, processing, refrigeration, and office facilities. Buildings

were rented on a monthly basis, but held on a long-term Tease.

Building costs ranged from a low of $.019 per case to a high of

$.059 per case. Average building costs for all plants were $.037 

per case and comprised only 3.0 percent of the total in-plant costs 

(Table 4) .

Refrigeration Rooms and Equipment

The refrigeration rooms and equipment were normally owned 

by the plant operator. Two firms rented the refrigeration unit 

with the building. Refrigeration costs ranged from a low of

16. It was estimated by the managers interviewed that 80 
percent of the electricity costs was for refrigeration, 10 percent 
for lights, and 10 percent for processing equipment. This is 
only a means of breaking up electricity costs; it does not affect 
the final analysis.
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17$.024 per case to a high of $.063 per case. The average costs for 

all plants were $.044 per case (Table 4). Refrigeration costs accounted 

for 3.6 percent of the total in-plant costs.

Containers

Container costs which consisted of cartons, cases and fillers, 

ranged from a low of $.457 per case to a high of $.920 per case. For 

all plants surveyed they averaged $.677 per case (Table 4). Containers 

were the most important single cost item; they represented 55.1 per

cent of the total in-plant costs and accounted for 70.5 percent of 

the cost difference between the high and low cost plant.

One possible explanation for this wide variation in container 

costs was the form in which the eggs were sold. The high cost plant 

sold mostly to retail outlets that required eggs packed in cartons, 

while the low cost plant did more business requiring loose eggs 

which lowered per case container cost considerably.

Little variation in prices paid by each plant for cartons and 

fillers was noted even though they were subject to quantity discounts. 

Prices paid for cartons varied from $25 to $27.50 per thousand, a 

difference of $2.50 per thousand. Variation in prices paid for cases 

was due to strength and quality of material purchased (Table 5).

Prices of cases varied from $.30 to $.65 each and filler prices 

varied from $21.50 to $24 per thousand.

17. Eighty percent of the electricity costs was for 
refrigeration.
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TABLE 5.--Prices Paid for Containers, Six Egg Assembler-Distributors, 
 _______  Arizona, 1965.___________________________________________________

Item
Range

Average High Low

Carton Cost 

per thousand 

per case 

Case cost 

per case 

Filler cost 

per thousand

26.50

.79

.50

23.00

-Price Paid in Do liars-

27.75

.83

.65

24.00

25.00 

.75

.30

21.50
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Miscellaneous Items

Miscellaneous costs included inspection fees, utilities

(phone and electricity), dues and subscriptions, and depreciation of 
18office equipment.

Inspection fees, which were mandatory because of Arizona 

regulations, varied with volume. Utilities were a minor cost although 

the monthly phone bill ran quite high in the larger plants.

Miscellaneous costs ranged from a low of $.056 per case to a 

high of $.075 per case. The average miscellaneous cost for all plants 

was $.063 per case (Table 4). These costs were relatively minor, com

prising 5.1 percent of the total in-plant costs.

In-plant Cost Comparison: Arizona and Oklahoma

In-plant costs in Arizona were compared with egg processing 
19costs in Oklahoma. Costs obtained from an average of all plants 

surveyed were used to represent Arizona in-plant costs. Oklahoma costs 

were gathered from actual plants and synthesized into models. Data 

from the largest plant with an annual capacity of 200,000 cases was 

chosen to represent Oklahoma in-plant costs.

Results of the comparison showed that Oklahoma in-plant costs 

were $.270 per case higher than Arizona in-plant costs (Table 6). The 

salary cost difference of $.249 per case between plants was particularly

18. The remaining 10 percent of the electric bill was allocated 
to light fixtures.

19. Bird, ££. cit., p. 47.
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TABLE 6.--Comparison of In-plant Costs, Arizona and Model Plants in 
___________ Oklahoma, 1965._________________   -

Oklahoma 
Compared to

  Cost Item Arizona3- Oklahoma Arizona

■Dollars per Case
Hourly Labor .198 .255 + .057

Salaried Employees .139 ' .388 + -.249

Egg Processing Equipment .071 . 020 C .051

Buildings .037 .059 + .022

Refrigeration .044 .017 - .027

Containers .677 .755 + .078

Miscellaneous^ .063 .005 - .058

Total 1.2.29 1.499 +0 .270

aBased on average data from all plants studied.

^Based on cost data gathered from actual plants but synthesized 
into a model plant with a 96 case per hour capacity.

cHand candling methods were employed.

^Arizona data included inspection fees.



31

large. Oklahoma plants included positions such as assistant buyer- 

seller, assistant foreman, and assistant clerk which were not used in 

Arizona plants.

Hand candling methods employed in Oklahoma accounted for the 

higher labor requirements and lower equipment costs relative to 

Arizona plants. Inspection fees were omitted in the Oklahoma study.

This may account for the difference in miscellaneous costs. Container 

costs vary with the percentage of processed eggs that are sold in 

cartons.

Arizona assembler-distributors appear to be efficient and 

would present no obstacle to expanding egg production in the state.

Total Costs,

Procurement and delivery, and in-plant costs were combined to 

determine total assembler-distributor costs. Total costs ranged from 

a low of $1,320 per case to a high of $1,971 per case. Total costs 

for all plants averaged $1,699 per case (Table 7). Procurement and 

delivery costs and in-plant costs accounted for 27.7 percent and 72.3 

percent of the total costs respectively.

Fixed and Variable Costs

Total costs from the average of all plants were broken out 

into fixed and variable costs. Fixed costs which represented 18.2 

percent of the total, averaged $.310 per case (Table .8). Salaries 

accounted for 44 percent of the fixed costs while depreciation, 

taxes, and interest on buildings,equipment and trucks accounted for
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TABLE 7.--Total Costs per Case, Six Egg Assembler-Distributors,
Arizona, 1965.________-________  .__________________________________

 Individual Plant Costs
Cost Item_______ _A_____ B______ C D______ E______ F Average Percent

   Dollars per Case--------------- -

Procurement &
Delivery Costs .455 .378 .366 .538 .621 .490 .470 27.7

In-plant Costs .865 1.036 1.065 1.280 1.252 1.481 1.229 72.3

Total 1.320 1.414 1.431 1.818 1.873 1.971 1.699 100.0
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TABLE 8.--Fixed, Variable and Total Cost per Case, Average of Six Egg 
'_ Assembler-Distributors, Arizona, 1965._____________________________

Costs
Cost Item Fixed Variable Total

Hourly Labor 

Salaried Employees 

Processing Equipment 

Buildings

Refrigeration Rooms & Equipment

Containers

Miscellaneous

Trucks

Shipping Services 

Total Costs 

Percent of Total

.139

.063

.037

.023

.048

.310

18.2

-Dollars per Case- 

.341

.008

.021

.677

.063

.068

.211

1.389

81.8

. 341 

.139 

.071 

.037 

.044 

.677 

.063 

.116 

.211 

1.699 

100.0
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the remainder. Variable costs were $1,389 per case. Hourly labor and 

containers accounted for 73 percent of the variable costs.

Fixed costs do not vary with output. If the plant stands idle 

these costs are still incurred in the short run. Variable costs 

increase with increases in output.

Summary

Egg assembler-distributor costs depend upon many factors.

Capacity of the plant, type of equipment, source and quality of eggs, 

plant location relative to producers and retailers, and efficiency 

of labor are but a few of the factors affecting costs.

Plants with highly mechanized equipment substitute capital 

for labor and fixed costs for variable costs. With a higher proportion 

of fixed costs volume becomes an important method of reducing costs 

per case. When additional shifts are added, volume can be doubled or 

even tripled. This arrangement decreases cost considerably although 

it depends upon efficient utilization of the plant. Should the plant 

not have ample storage and refrigeration space, "bottlenecks" may arise 

and cost reductions for a given capacity plant might not be achieved.

Due to economies of size, average total costs decrease as plant 

size increases. Large plants have lower costs per case because of 

specialization of labor and equipment. Labor-saving equipment such 

as automatic carton packers, carton closers and high lift fork trucks 

are utilized efficiently in larger plants whereas smaller plants cannot 

afford them. Management and labor are inefficient in smaller plants.
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Several duties are carried out by one worker; this increases costs per 

case considerably.

Egg prices are directly related to the distance they are 

hauled. Shipping costs can be eliminated if production in Arizona 

were increased. Additional trucks would be owned by the plants which 

would increase fixed costs. These could be reduced with increases in 

volume whereas variable costs cannot.

An important factor affecting costs is contracting a dependable 

source of high quality eggs. Variability of supply increases cost 

per case and management problems arise when workers are laid off. 

Assembler-distributors that have a steady supply are in a better posi

tion to bargain with retailers. Eggs of uniform quality reduce 

processing costs because high quality eggs require less time to grade 

and mechanical equipment can be substituted for hand labor. If 

production were increased in Arizona, quality could more easily be 

maintained because of shorter hauling distances.



CHAPTER III

PROCUREMENT PRACTICES OF EGG A.S SEMBLER-DISTRIBUTORS

Because Arizona produces fewer eggs than are consumed, 

assembler-distributors have relied on other areas for additional 

supplies. The deficit was filled by inshipments from California,

Iowa, Nebraska, Utah, Kansas, and Minnesota until 1960. Since then 

California has become a major surplus egg state and has supplied most 

of Arizona's deficit (Table 9 ) . ^

Egg assembler-distributors included in this study handled

approximately 66 percent of the eggs produced in Arizona and 68 per-
21cent of those imported. The remainder of Arizona-produced eggs 

were either processed by small concerns or by ranche . who distributed 

their eggs through customer routes or sold to small retail stores.

The eggs not imported by assembler-distributors were brought in by 

large grocery chains in Arizona. These eggs were usually processed 

and cartoned in California.

20. Optimum shell egg distribution patterns in the Western 
region of the United States are illustrated in Appendix 1.

21. Arizona shell egg production was estimated at 536,000 
cases in 1965. Of these 354,000 cases were handled by the assembler- 
distributors in this study. Of the 700,000 cases imported in 1965, 
as reported by the Arizona state egg inspector, 476,000 cases were 
handled by the assembler-distributors.

36
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TABLE 9.--Percentage Distribution and Annual Totals for Shell Egg
Inshipments by States of Origin, Arizona, 1956 to 196g.

Year

Origin
1956-58
Average 1959 1960 1961 1962 1963 1964 1965

California 49.8 60.8 79.5 97.9 96.1 99.3 98.4 100.0

Iowa 7.8 16.1 10.2 . — — . 6 1.1 -

Nebraska 11.0 6.1 7.0 2.0 1.9 - .2

Utah 11.0 3.4 .1 - - .6 .1 - - -

Kansas 7.9 5.5 — .1 .4 - - - --

Minnesota 5.6 3.9 — -- . 6 - -

Colorado 2.5 2.1 .3

South Dakota .5 2.1 2.1 - .4 - *- -

Illinois . 6 — .4

Texas .3

Washington .2

Pennsylvania - .4

Missouri .5 - - - - - - -

Arkansas 1.5 .3

Mississippi .3

New Hampshire .2

Indiana ' .1

Canada .2

Total Percent 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Total 
Inshipment s a 354 399 454 565 551 611 740 701

^Thousand cases (30 dozen per case).

Source: Unpublished data obtained from the Arizona state egg inspector.
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The procurement practices of individual assembler-distributors 

varied depending upon the size of their plant. All assembler-distrib

utors relied upon California producers for part of their supply.

Two imported as high as 80 percent of their volume. California- 

produced eggs comprised about 25 percent of the volume for the 

remainder.

Nearly all the eggs imported by assembler-distributors surveyed 

in this study were shipped in ranch run form.^2 Trucks were sent out 

daily from the central plants to procure Arizona-produced eggs. The 

producers were relatively large and were located near assembler- 

distributors, so this service was not too costly.

Pricing Procedure

Southwest egg prices are normally based on the Los Angeles 

egg market as reported by the Federal-State Market News Service. The

daily quotation reports the wholesale price to retailers f.o.b.
23distributor's plant for each size and grade loose in cases. Price 

to retailers delivered in cartons for each size and grade is also 

quoted. A low and high side is quoted for each size and grade.

Assembler-distributors used the grade A large high side loose 

in cases quotation as a guideline when paying producers. Although 

the pricing procedure varied, a general system used by Arizona

22. Eggs procured directly from producers are in ranch run 
form. They have not been washed, sized, graded or cartoned, however, 
leakers are removed.

23. The report is quoted in cents per dozen. Prices are 1% 
cents higher if delivered.
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assembler-distributors was the 3-4-4, 5-6-6 formula. Arizona producers 

were paid 3 cents under the Los Angeles quotation for grade A large 

eggs and 4 cents for medium and small. California producers received 

5 cents under the grade A large quotation and 6 cents under for 

medium and small.

Assembler-distributors used the low side of the grade AA large 

delivered in cartons quotation as a guideline for charging retailers.

This quotation, which is the wholesale price, was developed directly 

from the farm price. Assembler-distributors added their normal cost 

of doing business' (marketing cost) plus a margin for profit to farm 

price to determine the wholesale price. The profit margin was either 

a percentage markup over farm price or an absolute markup of so many 

cents per dozen.

Arizona egg prices are normally higher than in California even 

though egg prices in both areas are based on the Los Angeles egg market. 

Prices in deficit areas surrounding California, such as Arizona, New 

Mexico, and Nevada, are equal to the Los Angeles market quotation plus 

transportation cost.

Based upon information obtained from egg assembler-distributors 

in Arizona it costs from 1 cent to 2 cents per dozen to transport eggs 

from California to Arizona. The transportation costs vary, depending 

upon where the eggs originate and their final destination. The transpor

tation costs for eggs moving from Los Angeles to Phoenix ran from 1 

to 1% cents per dozen. For eggs moving from Los Angeles to Tucson via 

Phoenix, transportation costs were 2 cents per dozen. Transportation 

costs for eggs moving from San Diego and arriving in Phoenix or Tucson



on the average were 1% cents per dozen. Usually it costs more to 

transport eggs to Tucson than to Phoenix regardless of their origin 

in California.

The Arizona assembler-distributors bear the transportation 

cost and this in turn affects their pricing practices. Arizona pro

ducers are receiving a price differential over California producers 

which directly reflects the transportation cost between the two areas. 

This gives Arizona producers a locational advantage over California 

producers in supplying Arizona egg requirements. This should provide 

incentive for expanding egg production in Arizona. Increases in egg 

production would lower procurement costs for the Arizona assembler- 

distributors .

Influences of SWEP on Arizona Egg Prices

South Western Egg Producers (SWEP) is a rancher owned and 

controlled cooperative marketing association made up of egg producers 

and dealers in southern California.^  It was established to bring 

about orderly marketing and to bring the West coast market in line 

with the New York and Chicago markets by controlling production and 

organizing markets with surplus disposal activities. SWEP is a 

producer controlled marketing order. Distributors that signed up to 

cooperate with SWEP gave up two important rights:

1. Right to decide where they would buy their eggs.

2. Right to decide what they would pay for the eggs they 

buy.

24. SWEP was incorporated in 1958, but did not approach reali 
until mid-1965. In December of 1966 the membership consisted of 300 
poultrymen representing egg production of 170,000 cases per week.
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In order to make this cooperative work and because the distrib

utors gave up the foregoing rights, SWEP had to take responsibility 

of surplus eggs.

Under the SWEP program table eggs are sold in two pools.

Pool I eggs fill the domestic shell egg market in the California 

marketing area which does not vary greatly from week to week. Eggs 

that are not absorbed into pool I without depressing prices are placed 

in pool II and diverted to secondary outlets. These outlets are 

other marketing areas, sales to military, and egg breaking plants.

In operating pool II SWEP has to be reasonable with demands 

for these eggs as they cannot afford to get the prices of these eggs 

out of line with the other markets that they may ship to. All major 

egg markets in the nation are related. If pool II eggs were dumped 

into the midwest, egg prices in that area would decline. Eventually 

this would depress pool I prices in Los Angeles.

When a rancher joins SWEP, he has eight months to establish a 

production base. Increases in production after this period are marketed 

at pool II prices if a surplus exists. Production of all members 

represents the total production base for SWEP. The volume of eggs 

going to pool I relative to the total production base yields a per

centage that determines the amount of eggs going to pool II for each 

producer.

Since 1965, Los Angeles egg prices have increased 1.9 cents 

and 2.68 cents per dozen relative to New York and San Francisco egg 

markets respectively (Table 10). However, in view of increased sales
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TABLE 10.--Los. Angeles Egg Price Movements Relative to Other Major
Egg Markets in United States, 1965-66.

Time Period
Los Angeles Relative 

to New York
Los Angeles Relative 

to San Francisco

First 6 months

Differences in Cents per Dozen

1965 .5 COt—it—i i

First 6 months
1966 4-1.4 +1.55

Net Difference 1.9 2 . 6 8

Source: Based upon observation of the major egg market price movements, 
in 1965-66 as reported by the Executive Secretary of SWEP, 
Riverside, California.



43

to the military and slight decreases in poultry population it is not 

certain how much affect SWEP has had on increasing egg prices.

In the first nine months of 1966, 4,065,000 cases of eggs were 
05handled by SWEP. Pool II consisted of 358,993 cases at a cost of 

$242 thousand which amounted to 5.9 cents per case per member. The 

rise in egg prices of 2.68 cents per dozen in 1966 over 1965 has 

increased producer profits by about $2 million.

Since Arizona egg prices are based on the Los Angeles egg 

market, Arizona producers have benefited from higher prices without 

restricting production. However, in recent months Arizona poultrymen 

have voted to join SWEP to strengthen its marketing activities. These 

actions will prevent Arizona producers that belong to SWEP from 

expanding production. But this will not prevent nonmembers from 

expanding nor will it prevent California producers from transferring 

their production base to Arizona which is being considered by several 

large producers in California who are optimistic about Arizona's 

growth potential.

25. As reported by the Executive Secretary of SWEP, Riverside, 
California.



CHAPTER IV

STRUCTURAL CHANGES NEEDED TO EXPAND ARIZONA 
EGG PRODUCTION

Opportunities for expanding egg production depend upon costs 

of producing and marketing eggs in Arizona relative to competing 

areas. Factors affecting costs of production and marketing are: 

costs of input factors, attainment of cost reductions through econ

omies of size, and degree of vertical integration among firms.

Difference in prices paid for inputs such as feed, labor used 

for production and marketing, chicks, housing and equipment for pro

duction and marketing, containers, and hauling rates are important 

factors affecting growth of a local egg industry. However, other 

than food and labor, cost of most inputs for comparable quality do not 

vary greatly among regions.

Advantages enjoyed by any one region may stem from environ

mental factors which influence the type of facilities needed. Milder 

climates can be expected to have lower construction costs than areas 

with severe climates where houses must be insulated. Rate of lay or 

feed egg ratid./are affected by climatic conditions also. Any one 

area that has all of these factors in its favor would be more adapt

able to egg production than competing areas. Usually not more than 

one or two of the favorable factors are enjoyed by one region.

More important than differences in prices paid for inputs are 

cost reductions obtained through economies of size. Cost reduction

44
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through economies of size due to large volume .would offset an area!s 

disadvantage in purchasing factor inputs. Large flocks in concen

trated areas would reduce procurement costs and economies of size 

through large volume would reduce processing costs of the assembler- 

distributor firms. A relatively new egg production area, would be 

more likely to develop larger and more concentrated units than old 

areas where production patterns are already set.

A hypothesis of this report is that the most important factor 

affecting expansion of the Arizona egg industry is the degree of 

vertical integration among feed dealers, hatcheries, producers and 

assembler-dlstributors.

Traditional System of Egg Production and Marketing 

Although there are a few exceptions, in general the present 

structure of the Arizona egg industry is characterized by traditional 

methods of production and marketing. In the past few years about 

25 percent of the egg industry has been integrated„ One large feed mill 

in the state has accumulated several large production units totaling

125,000 birds and has contracts with pullet growers. Two assembler- 

distributors have integrated backwards into production enterprises.

In the main each phase of the production and marketing process 

is independently, managed. The independent feed dealer sells feed to 

the independent producer. The producers in. turn sell their eggs to 

independent assembler-distributors. The producer also purchases pullets 

or baby chicks from independent hatcheries. In all phases the 

conventional pricing system is used in purchasing the inputs and
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selling the outputs. This increases the risks and uncertainty of doing 

business for all concerned. Where the conventional price system is 

used to allocate resources in the production and marketing of eggs 

few producers ever realize economies of size. Because of price 

uncertainty bankers are not willing to lend capital nor are entre

preneurs willing to invest capital in large-scale egg production.

Number, Location and Size of Egg Ranches

Commercial layers and ranches are concentrated in south 

central Arizona.^ Reference to Figure 3 shows that Pima, Pinal, and 

Maricopa Counties contain 71 percent of the 117 total commercial 

ranches and 86.1 percent of the total 1,028,071 commercial layers in 

Arizona.

Maricopa County, with 46 ranches, has the leading number of 

commercial egg ranches in Arizona, but is second in total layers with. 

342,394. Pima County is second with only 31 commercial ranches but 

has the highest number of layers with 451,007. Pinal County is first 

in average number of layers per ranch with 15,228 birds while Maricopa 

and Pima Counties have an average of 7,443 and 14,548 layers per 

ranch, respectively.

A five-county area in northern Arizona contains only 7.8 percent 

of the total layers in Arizona. There were no commercial egg ranches 

recorded in Mohave and Coconino Counties.

26. A commercial ranch is defined as having 300 or more
layers.
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Figure 3. Number of Layers, Percent of Total, Number of Poultry Ranches 

and Average Number of Layers per Ranch, Arizona, 1965.

Source: Rollins, Frank D ., Arizona Poultry Statistics, Selected Years, 
The University of Arizona, Tucson, Arizona, 1965.



48
In Arizona9 59.9 percent of the commercial layers are concen

trated on 12.0 percent of the ranches with flocks of 20,000 birds or 

more (Table 11). Only 13.8 percent of the commercial layers are 

contained on 64.0 percent of the ranches with flocks below 5,000 

birds. The 5,000 - 19,999 groups held 26.3 percent of the commercial 

layers and represented 24.0 percent of the ranches. The 2,000 - 

4,999 range in number of layers contained the greatest number of 

ranches with 33 whereas the 20,000 - 29,999 group had the least 

number of ranches with 4. '

When comparing Table 11 and Figure 3 it is seen that Pima,

Pinal, and Maricopa Counties contain most of the ranches over 20,000 

birds. Yavapai and Cochise are the only other counties that have 

over 20,000 total commercial layers.

There are 213 additional laying flocks in Arizona that sell
27eggs but are not of commercial size, which is over 300 layers.

Cost-Size Relationships Among Egg Ranches

Production cost figures from six cage flock operations.in 

Arizona are illustrated in Table 12. Costs ranged from a high of 

35.77 cents per dozen for the 3,000 layer size group to a Tow of 

28.24 cents per dozen for the 65,000 layer size group. This represents 

a difference of 7.53 cents per dozen which can be attributed to

27. United States Department of Commerce, United States Census 
of Agriculture 1964, Preliminary Report (Series AC 64-Pi), Washington,
D . C ., August 1966. This publication reported that 330 ranches sold 
eggs in.Arizona in 1964.
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TABLE 11.--Number and Percentage Distribution of Layers3 and Number and
Percentage Distribution of Commercial Poultry Ranches, by

 _____  Size Group, Arizona, 1965.___________________ __

Hens per 
Ranch

Average 
Number of 
Layers

Percent
of

Total
Number of 
Ranches

Percent
of

Total

300 - 499 4,770 0.5 12 10.3

500 - 999 7,199 0.7 10 8.5

1,000 - 1,999 27,265 2.6 20 17.1

2,000 - 4,999 101,994 10.0 33 28.1

5,000 - 9,999 106,293 10.3 16 13.7

10,000 - 19,999 164,000 16.0 12 10.3

20,000 - 29,999 80,000 7.8 4 3.4

30,000 - 49,999 191,500 18.6 5 4.3

50,000 & over 345,050 33.5 5 4.3

Total 1,028,071 100.0 117 100.0

Source: Rollins, Frank D . , Arizona Poultry Statistics, Selected Years, 
The University of Arizona, Tucson, Arizona, 1965.
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TABLE 12.— Egg Production Costs by Size of Flock, South Central Arizona, 
1964.

Number of Layers in Flock
Cost Item 3,000 5,000 10,000 15,000 30,000 65,000

•Cents per Dozen-

Fixed Costs3, 6.35 5.39 4.03 3.74 3.24 3.43

Labor 6.80 4.59 2.68 2.48 2,23 2.50

Variable Costs 22.61 ' 22.75 22,75 22.73 23.16 22.31

Total Costs 35.77 32.73 29.46 28.95 28.63 28.24

^Includes depreciation, taxes, repairs, insurance:, and interest

^Includes feed, utilities, general production expense, replace
ment pullets, interest on poultry and flock depreciation.

Source: Schlechty, D . L . , "Cost-Size Relationships for South Central
Arizona Poultry Ranches," unpublished M.S. thesis on file, 
Department of Agricultural Economics, The University of 
Arizona, Tucson, 1965.
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economies of size.̂  Even though these cost differences occur, there 

are only five ranches with 50,000 or more layers; they represent 33.6 

percent of the commercial laying population (Table 11) . Feed costs 

accounted for 54 percent of the total cost for the small size group 

and 65 percent for the large size group.

The average commercial poultry ranch in Arizona has 8,787 

layers (Figure 3). Ranches of this size are far from optimum with 

respect to combining the input factors at their lowest costs.

Description of Other Firms

Other firms included in the Arizona egg industry are: 

feed dealers, hatcheries, pullet growers, and assembler-distributors. 

There are four hatcheries, four feed mills, three specialized pullet 

growers, and six assembler-distributors, which provide nearly all 

services required by the producers. The hatcheries are relatively 

small and most often operate at excess capacity because producers do 

not contract for a steady supply of baby chicks.

Two large feed mills process most of the feed for smaller 

producers. The other two feed mills which are smaller are integrated 

or shared by larger producers.

Pullets are normally grown out by the producers even though 

several firms do provide this specialized service. The assembler- 

distributors were described in Chapter IX.

28. D. L. Schlechty, "Cost-Size Relationships for South Central 
Arizona Poultry Ranches,n unpublished M.S. thesis on file, Department of 
Agricultural Economics, The University of Arizona, Tucson, 1965.
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Integrated System of Egg Production and Marketing

Egg production in Arizona could be expanded rather quickly
29through a vertical integrated system. Programs of this type would 

place management decisions under one integrator, assure the producer 

of a steady income, and decrease the combined production and marketing 

costs. A well coordinated production and marketing program would 

result in shorter market channels with less risk, which would decrease 

overhead, selling, and transfer costs.

An integrated egg .system of 1 million layers which would
30 *’eliminate Arizona's deficit is illustrated in Figure 4. This model 

suggests a long run hypothetical transformation from the present 

structure operating in Arizona. From a realistic standpoint it is 

very unlikely that a system of this size would be considered by 

persons in the industry. However, it does suggest that smaller units 

of 100 thousand layers could be combined over the next decade which 

would result in a similar system. This model attempts to point a 

general direction for the industry to follow.

29. Technically, if more than one process in the production 
and marketing of eggs is performed under the same management, the 
operation is vertically integrated. There are many vertically 
integrated operations but all are small. Proposals made in this 
study are designed to coordinate the whole industry.

30. At the present time there are approximately 1 million 
commercial layers producing 50 percent of Arizona's egg require
ments. The integrated model proposes an additional 1 million 
layers which would eliminate the deficit.
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An optimum size unit was developed with respect to efficiency

specialization and economies of size for each process in the model.

To minimize production and marketing costs each process must operate 

near capacity. Production risks and price uncertainties would be 

eliminated by contract or ownership between each process. The 

processes of the model are contract producer, assembler-distributor, 

contract pullet production, hatchery, hatchery supply flock and 

feed mill. The integrator may be the assembler-distributor, hatchery 

man or feed mill operator. Most likely he would own several of these 

processes, integrate them vertically and contract horizontally with 

the producers and pullet grower. Vertical or horizontal integration 

constitutes a link between each process.

Contract Egg Production

Contract production involves a written agreement to produce 

eggs under specified conditions. The eggs belong to the integrator 

because he supplies the producer with pullets, feed, medication and 

supervision. Producers in turn furnish housing facilities, and labor 

The producer is guaranteed a given number of cents per dozen and is 

paid on the basis of number of eggs produced with bonuses for high 

quality eggs. The production facilities are not always contracted 

in this manner. The producer can elect to finance the production in

puts himself and contract to market eggs under certain specified con

ditions. This program is known as contract marketing and quality 

control. The only difference between the two programs is that under 

contract production the integrator carries most of the price and
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production cost risks. Whereas under the contract marketing program 

egg prices are based on a market quotation. Although the producer

receives a premium for high quality eggs he still bears the price

uncertainty and production cost risks. In either program the inte

grator usually has specialists on his staff to assist the producer

in quality control and management problems.

A combination of 50 ranches with 203000 birds each would

provide a total of 1,000,000 layers. These ranches are of sufficient
31size to realize economies of size. Each ranch would have two 40 1 

x 3001 temperature controlled laying houses which would contain 10,000 

birds each. All layers would be housed in cages.

Assembler-Distributors

With an average production of 20 dozen eggs per year per hen, 

total production would amount to 12,500 cases per week. Two assembler- 

distributor plants with a capacity of 65 cases per hour operating two 

eight hour shifts six days a week would be needed to process the eggs 

produced in the model. The plants would be placed between the centers 

of production and population. This location would decrease procure

ment and delivery costs and add to the overall efficiency of the

integrated unit. A plant which processes 65 cases per hour if operating

near capacity is reaching optimum efficiency.^ The link between the 

contract producer and assembler-distributor presents the first phase 

of integration.

31. Refer to Table 12, p. 50 of this report.

32. Bird, op. cit. , p. 47.
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It would be advisable for the egg operation to secure a contract 

with retail outlets to deliver 12,000 cases per week. This allows 

.05 percent for egg breakage in the processing plant. If this is 

the case there are only two prices visible throughout the whole 

operation, the retail price and wholesale price.

Contract Pullet Production

The contract producer normally holds a layer for a period of

12 to 14 months. A pullet grow-out operation is needed because

production is a specialized process. The integrated pullet grow-out

operation is a separate link between the hatchery and contract producer.

Only four growers with 100,000 (10 houses at 10,000 chicks per house)
33chicks each would be needed to supply the necessary pullets. Since 

the chicks are only held for 18 or 20 weeks the turnover rate would 

be 2% times per year for a total of one million pullets (2.5 x

400.000 = 1,000,000). A rotation plan would be set up among the 

growers so that 20,000, 18- to 20-week old pullets, would be produced 

each we e k . ^  This would allow one egg producer to replace two houses 

or two producers to replace one house each. All four growers would 

have 100,000 chicks year round ranging in age from 1 to 20 weeks.

33. An alternative combination would be eight growers with
50.000 chicks.

34. The complete turnover would take slightly more than a 
year because time must be allowed for cleaning and disinfecting the 
houses..
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Hatchery and Hatchery Supply Flocks

The hatchery would have to supply pullet growers with 20,000 

chicks per week. The hatchery would procure, its eggs from the 

hatchery supply flock. Figuring an 80 percent hatch-out rate, one- 

half of these are males and are discarded; the hatchery supply 

flock must provide the hatchery with 50,000 fertilized eggs per week. 

The hatchery supply flock would have to be approximately 11,000 layers 

to supply the eggs required by the hatchery. The hatchery suppliers 

would purchases their initial strains from the primary breeder who is 

outside the model.

Neither the hatchery nor hatchery supply flock are large 

enough to obtain economies of scale. To reduce costs and increase 

efficiency these two processes could be expanded threefold and 

supply other growers not in the model. The other possibility would 

be to eliminate them completely. The integrator could purchase 

chicks from primary breeders who are equipped to produce them 

economically.

Feed Mill

The last process in the model is the feed mill which supplies 

the contract producer, pullet grow-out operation, and hatchery supply 

flock. A feed mill with a capacity of 21 tons per hour operating an 

eight hour shift six days a week is needed to produce the necessary 

feed requirements of the model (Table 13).
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TABLE 13.--Estimated Feed Requirements for an Integrated Egg Operation 
 ________of One Million Layers, Arizona, 1965._________________________

Feeding Operation Feed Efficiency
Annual Feed 

Requirements

Tons

Egg Production 4.4 lbs. of feed per 
dozen eggs produced 

20 dozen eggs per layer 
per year

44,000

Pullet Grow Out 16 lbs., of feed per 
pullet

8,000

Hatchery Supply Flock 5.3 lbs. of feed per^ 
dozen eggs produced 
20 dozen eggs per layer 
per year

283

Total Feed Requirements 52,583

a16 percent protein. 

^19 percent protein.



The necessary inputs exogeneous to the model are feed, medi

cation, breeder stock, containers, labor and management. The model 

is designed so that from these inputs eggs can be placed into retail

stores with one exchange of prices.

Advantages of an Integrated System

There are several advantages to an integrated program such

as the one described. Integrated programs can lower combined produc

tion and marketing costs. Larger and fewer ranches would lower pro

curement costs for the ranches in purchasing feed and assembler- 

distributor plants in purchasing eggs. Quality control provisions 

would lower grading costs. The operation is large enough so feed 

can be economically manufactured and purchased at lower prices.

Chick replacements produced at an even rate throughout the year would 

reduce hatchery operation costs. Many of the overhead, selling, and 

other transfer costs would be eliminated.

Decision making under an integrated program is more centralized 

Operations can be coordinated to remove inefficiencies. The integrated 

unit would be large enough to employ a staff of specialists for each 

process in the program.

The success of the integrated model is dependent upon willing

ness of integrators to assume a great capital risk, attract new 

ranchers into egg production and existing ranchers into expanding 

production. This model could be executed by mergers among feed dealers 

and assembler-distributors that are now existing.



CHAPTER V

SUMMARY AND CONCLUSIONS

Services such as cleaning3 sizing, grading, packaging and 

transportation are performed by assembler-distributors as eggs move 

from producers to retailers. The purpose of this study was to 

determine costs of these services and propose ways of reducing them. 

Six assembler-distributors located in Phoenix and Tucson, who handle 

a large portion of the eggs consumed in Arizona, were studied to 

(1) determine their operating methods and costs; (2) their procure

ment practices; and (3) analyze the possibilities of integrating 

segments of the Arizona egg industry in an effort to reduce costs and 

improve their competitive position.

Total costs of procurement, processing and delivery averaged 

$1,699 per case. In-plant costs accounted for $1,229 per case or 

72.3 percent of the total, while the remainder was attributed to cost 

of procurement and delivery. Total costs for plants individually 

ranged from a low of $1,320 per case to a high of $1,971 per case.

The principal difference between the low and high cost plant was 

attributed to container costs.

Arizona assembler-distributors appeared to be larger and more 

efficient than most plants in competing areas. However, they could 

become even more efficient and contribute to expansion of the local 

industry by bidding up farm prices.

60
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By adding additional shifts and increasing volume, fixed costs 

per case can be reduced if production bottlenecks do not occur.

By contracting a dependable source of high quality eggs, firms can 

become more efficient because plant activities do not vary from week 

to week. High quality eggs reduce egg processing costs because they 

take less time to grade.

Although considerable variation was noted, most plants shipped 

in-about 50 percent of their egg supply from California producers.

These eggs were delivered daily by private trucking firms. Nearly all 

eggs shipped from California were ranch run and required processing 

by Arizona assembler-distributors. Arizona producers enjoyed a 

locational advantage of 2 cents per dozen over California producers 

in supplying local egg requirements. Transportation cost incurred 

by Arizona assembler-distributors is reflected in the price differential. 

However, if Arizona becomes self-sufficient in egg production this 

advantage will disappear. Therefore, if combined production and 

marketing costs are not reduced through more efficient operations, 

egg production will not be as profitable when the price differential 

is dissipated.

Southwest egg prices have increased 2.68 cents per dozen 

relative to northern California egg markets since members of 

South Western Egg Producers cooperative marketing association insti

tuted production controls and pool II surplus disposal activities.

Since Arizona poultrymen have voted to join SWEP, it appears that 

production can only be expanded by nonmembers in Arizona or SWEP 

poultrymen from California.
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By coordinating production with marketing through vertical 

integration, operations can be dovetailed to remove inefficiencies.

Cost reductions due to economies of size are more easily obtained 

by firms within an integrated program because price uncertainties and 

production risks are virtually eliminated. The unique feature of 

vertical integration is that all processes are directed by one manager.

Arizona, which produces only 43 percent of its egg consump

tion of 1.4 million cases annually, and with a population growth of 

3 percent per year provides an excellent opportunity for increased 

employment and incomes by expanding egg production to meet local needs.

Further expansion of egg production in Arizona depends upon 

whether producers can deliver eggs to local cities at prices competitive 

with other producing areas.

' Adjustment to large-scale totally integrated production, 

processing and distribution of uniformily high quality eggs is needed. 

Producer cooperatives could be a part of this system. By these means 

new technology and large volume plants can be used to reduce costs.

This underscores the need for efficient management and large capital 

expenditures.

The present locational advantage of two cents per dozen to 

Arizona producers will eventually be lost to advancing technology 

in transportation, so it is urgent that action be taken now to obtain 

the increase while the advantage still exists. Sufficient research 

and technical resources should be focused on the problem while 

opportunities to expand are still available.



APPENDIX I

TRANSPORTATION MODEL FOR SHELL EGGS IN THE 
WESTERN REGION OF THE UNITED STATES

The transportation model, which is a special case of linear 

programming, is used in this report to determine optimum egg market

ing patterns in the Western region of the United States.  ̂ The 

objective of the mathematical technique is to minimize transportation 

costs between surplus and deficit areas. In the final solution no 

other plan could result with lower total transportation costs.

The analysis is presented in three models. Model I represents 

actual surplus and deficit conditions for each state, whereas Model II 

and III are hypothetical. In Model I Arizona is a deficit area, in 

Model II it is self-sufficient, and in Model III it is a surplus area.

Assumptions

A transportation problem can only be solved if it fulfills the 

following assumptions:

1. Products are homogeneous. Eggs produced in one region 

are the same as those produced in another.

2. The supply of eggs at various surplus points and demand 

for eggs at various deficit points are known;

1. The Western region in this report includes the following 
states: California, Washington, Idaho, Texas, Colorado, Arizona,
New Mexico, Nevada, Oregon, Alaska, Utah, Wyoming, Montana, Hawaii.

63



and total demand is equal to total supply with the 

aid of surplus disposal units if needed.

3. Transportation cost per dozen between each possible

pair of surplus and deficit points is independent of 

the volume and direction moved.

4. There is an objective to be minimized or maximized.

5. Transportation from surplus areas to deficit areas

can be carried on only at non-negative levels.

6. Each region, so far as possible, meets its demands 

for the, product from its own domestic production.

Surplus and Deficit Estimates

Data on egg production was obtained from a United States
2Department of Agriculture publication. Estimates on total consump

tion for each state were determined by multiplying 1965 population 

figures by average annual per capita consumption of the same year. 

Surplus and deficit estimates for each state were derived from the 

production and consumption data as illustrated in Appendix Table 1.1. 

•A net of 21,237 dozen was diverted to the surplus disposal activity,.

In Models II and III the surplus disposal activity increases because 

of hypothetical increases in Arizona production.

The deficits in Texas, New Mexico, Colorado, Wyoming and 

Montana were adjusted downward because some of their deficit is

2. United States Department of Agriculture, Economic Research 
Service, Selected Statistical Series for Poultry and Eggs Through 1965
(Supplement to the Poultry and Egg Situation) , ERS 232, May, 1966.
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APPENDIX TABLE 1.1.--Estimated Production, Consumption, and Resulting
Surplus or Deficit by States in the Western 

_______________________ Region, 1965,________    '

State

“"-o---S ----

Production3 Consumption^
Surplus and 

Deficits

..■■j.nousancL Dozen

California 610,667 477,615 +133,052

Washington 82,000 75,209 + 6,791

Idaho 20,166 17,586 + 2,580

Texas 194,083 221,202 . - 27,119

Colorado 20,750 37,175 - 16,425

Arizona 14,667 40,697 - 26,030

New Mexico 11,500 25,505 - 14,005

Nevada 6,667 17,274 - 10,607

Oregon 40,667 48,516 - 7,849

Alaska 6,667 12,654 - 5,987

Utah 19,000 25,338 - 6,338

Wyoming 4,417 7,342 - 2,925

Montana 14,333 15,924 - 1,591

Hawaii 14,333 16,643 - 2,310

Net +  21,237C

^Production data was obtained from Selected Statistical Series 
for Poultry and Eggs Through 1965, USDA, 1966. About 8.0 percent of 
total production failed to reach the consumer market due to eggs used 
for hatching, military and exports.

^United States per capita consumption in 1965 was 308 eggs.

cExcess supply which is routed to surplus disposal activity.



filled by competing areas from the south and midwest. After corres

ponding with agriculture departments in cooperating states it was 

possible to accurately estimate California's share of their market.

Transportation Cost Estimates

Estimates of transportation rates between all surplus and 

deficit areas were essential to the least cost solution of the trans

portation problem. Furthermore, the model assumes that all eggs 

originate or terminate at a single point in each state. Therefore, 

one city was selected from each state to represent either an export 

or import point depending upon the situation of the particular state. 

Export points were selected to coincide with centers of surplus 

production and import points were selected to represent centers of 

population. In states where the population is widely dispersed 

geographic centers were chosen.

The only actual rates obtained were those from Los Angeles, 

California, an export point to 16 importing points. Transportation 

rates between Seattle, Boise, and Phoenix to all other deficit areas 

were also needed. To obtain an optimum solution, rates had to be 

estimated for these routes.

Rates used in this study were obtained by fitting a regression 

equation to the observed data. By correlating transportation costs 

with distance traveled the following regression equation was obtained: 

Y = .219962000 +  .000483646 - .000000064 X 2

where X is the nearest highway mileage between two points and Y is
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3dollars per case. The costs of shipping eggs between selected cities 

as computed by the statistical formula are illustrated in Appendix 

Table 1.2.

Aggregate Egg Shipments

It should be emphasized that the optimum plans developed in 

this study are general approximations that would minimize shipping costs 

for interstate movement of eggs. The geographic areas set up in this 

study were larger than those considered by marketing firms. When more 

geographic areas are used the model more closely approximates actual 

conditions. For the purpose of this analysis statewide geographic 

regions were small enough. Also, eggs may be shipped out of deficit

areas and imported into surplus areas under actual marketing conditions.

The mathematical technique used in this study considers only net 

surpluses and deficits.

Model.I, Arizona A Deficit State

Appendix. Table 1.3 illustrates the optimum interstate shipments 

for the model.

Model II, Arizona Self-Sufficient

The surplus and deficit estimates and surplus disposal activity 

are illustrated in Appendix Table 1.4. Optimum interstate shipments

are illustrated in Appendix Table 1.5

3. Since the transportation model was carried out on a per 
dozen basis, Y is converted to cents per dozen when divided by 30 
(30 dozen per case). = 98
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APPENDIX TABLE 1.2.— Cost of Shipping Eggs Between Selected Cities,
  in the Western Region, 1965.__________________________

Receiving ____________________ Shipping Point_________________
Point_____________ Los Angeles________Seattle_______ Boise________Phoenix

-----Cents per Do zen-----------

El Paso 1.92 3.05 2.60 1,38

Denver 2.41 2.58 2.00 2.07

Phoenix 1.33 2.70 2.16 0.00

Albuquerque 1.88 2.75 2.37 1.45

Las Vegas 1.17 2.50 2.30 1.57

Fairbanks 3.62 3.38 3.62 3.77

Salt Lake City 1.80 2.00 1.30 1.79

Cheyenne 2.35 2.44 1.84 2.19

Portland 2.11 1.01 1.42 2i53

Honolulu 3.55 3.25 3.54 3.65

Helena 2.40 1.64 1.59 2.40



69

APPENDIX TABLE 1.3.--Optimum Interstate Shipments of Eggs Between
Selected Cities in the Western Region, 1965

________________________(Arizona in Deficit) _________ _____________ __
Deficit

Receiving
Points

Surplus Shipping Point
TotalLos Angeles Seattle Boise

..— .-inousana noz,cn- — ---  -

El Paso 27,119 27,119

Denver 16,425 16,425

Phoenix 26,030 26,030

Albuquerque 14,005 14,005

Las Vegas 10,607 10,607

Fairbanks 5,987 5,987

Salt Lake City 6,338 6,338

Cheyenne 2,925 2,925

Portland 69 6,791 989 7,849

Honolulu 2,310 2,310

Helena 1,591 1,591

Excess 21,237 21,237

Total 133,052 6,791 2,580 142,423
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APPENDIX TABLE 1.4.--Estimated Quantity of Eggs,.Surplus and Deficit 
___________________  by States in the Western Region, 1965.___________

State
Model II 

Arizona Self-Sufficient
Model III 

Arizona in Surplus

California 

Washington 

Idaho 

Arizona 

Texas 

Colorado 

New Mexico 

Nevada 

Oregon 

Alaska 

Utah 

Wyoming 

Montana 

Hawaii 

Net

-Thousand Dozen-

+133,052 

+ 6,791

+ 2,580

0,000
- 27,119

- 16,425

- 14,005

- 10,607

- 7,849

- 5,987

- 6,338

- 2,925

- 1,591

- 2,310 

+  47,267

+133,052 

+  6,791

+  2,580

+  26,030

- 27,119

- 16,425

- 14,005

- 10,607

- 7,849

- 5,987

- 6,338

- 2,925

- 1,591

- 2,310 

+  73,297
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APPENDIX TABLE 1.5.--Optimum Interstate Shipments of Eggs Between
Selected Cities in the Western Region, 1965

_____________  (Arizona Self-Sufficient)______________ ______
Deficit

Receiving
Points

Surplus Shipping Points
Los Angeles Seattle Boise Phoenix Total

“Thousand Dozen"

El Paso 27,119 27,119

Denver 16,425 16,425

Phoenix 26,030 26,030

Albuquerque 14,005 14,005

Las Vegas 10,607 10,607

Fairbanks 5,987 5,987

Salt Lake City 6,338 6,338

Cheyenne 2,925 2,925

Portland 69 6,791 989 7,849

Honolulu 2,310 2,310

Helena 1,591 1,591

Excess 47s267 47,267

Total 133,052 6,791 2,580 26,030 168,453



Model III, Arizona a Surplus State

The surplus disposal activity is increased to 73,297 thousand 

dozen which is illustrated in Appendix Table 1.4. Optimum interstate 

shipments are illustrated in Appendix Table 1.6.



73

APPENDIX TABLE 1.6.--Optimum Interstate Shipments of Eggs Between
Selected Cities in the Western Region, 1965

 ___________  (Arizona in Surplus)___________________________
Deficit

Receiving
Points

Surplus Shipping Point
Los Angeles Seattle Boise Phoenix Total

-Thousand Dozen-

El Paso 1,089 . 26,030 27,119

Denver 16,425 16,425

Phoenix 26,030 26,030

Albuquerque 14,005 14,005

Las Vegas 10,607 10,607

Fairbanks 5,987 5,987

Salt Lake City 6,338 6,338

Cheyenne 2,925 2,925

Portland 69 6,791 989 7,849

Honolulu 2,310 2,310

Helena 1,591 1,591

Excess 73,297 73,297

Total 133,052 6,791 2,580 52,060 194,483
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