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ABSTRACT

During 1967 shell egg prices fell rapidly. South
western Egg Producers (SWEP) , the major egg producing and 
marketing cooperative in southern California and Arizona 
viewed the problem as overproduction. This organization 
planned to remedy it by restricting the number, of eggs 
marketed for table use by its members. Surplus eggs were 
to be disposed of through alternate marketing channels.

The intent of this thesis is to utilize an algorithm 
for examining changes in egg production in terms of spatial 
equilibrium.. Price and trade effects of seven postulated 
egg production situations are investigated. One analysis 
deals with the production restriction proposed by SWEP.
The technique used in the analysis.is called reactive 
programming, a computational procedure which combines 
linear programming and equations which describe functional 
relationships of the market.

•. Results showed that markets offering highest net 
returns for southern California eggs were the egg deficit 
western states and Texas. The large egg deficits of the 
northeastern regions of the U.S. were shown to be more 
efficiently filled by southern and midwestern states.



X

The outcome of the ecj.g production restriction 
proposed by. SWEP indicated that a 25% decrease in southern 
California and Arizona egg production resulted in a 14% 
retail price increase in those areas and a 6% price 
increase nationally.



CHAPTER I

INTRODUCTION

The United States egg industry is currently facing 
the problem of decreasing egg prices at the farm level. 
This price decline is associated with lower production 
costs made possible by gains in technology and efficiency 
and by changes in the industry structure. Decreased pro
duction costs have stimulated increases in production that 
have resulted in reduced farm prices.

The price impact of increases in the quantity of 
eggs, supplied has been accentuated by declining per capita 
consumption of eggs. Total U.S. egg consumption has been 
increasing, but only very slowly as population has ex
panded (Table 1).

Consequently, the price determination model for 
eggs, is one in which the demand function is inelastic-*- and 
increases slowly while the supply schedule shifts readily 
in response to technology. The outcome of combining these 
factors is low egg prices at the farm level.

^-Martin J . : Gerra, The Demand and Price Structure 
for Eggs, USDA Technical Bulletin 1024, pp. 81-82.

1
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Table 1, United States and California egg production and 

consumption, 1960^66.

Year
' Total: U.S. 
Production^

California . ' 
product ion3'' '

Total
Consumption

Per Capita 
Consumption-*3

(Millions of dozens)
1960 5339 473 5312 334
1961 5358 519 5322 328
1962 5403 575 5371 326
1963 5345 617 5309 317
1964 5435 650 54 03 318
1965 5474 617 5441 314
1966 5538 639 5525 313

^Agricultural Statistics 1961^67. U.S.D.A.
^Poultry and Egg Situation, Economic Research 

Service, U.S.D.A., June 16, 1967, p. 29.
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As a result of these conditions egg producers in

southern California and Arizona faced rapidly decreasing 
egg prices during 1967 (Table 2), Southwestern Egg Pro
ducers (SWEP) ̂ f the major 'southern California and Arizona 
egg marketing organization, has taken action to combat this 
price problem. The remedy is considered by SWEP to be 
"bringing supply and demand into a better balance" by re
stricting eggs produced and marketed for table use. It 
has been estimated that southern California egg production 
must be cut by 25% of its present level in order for farm 
price to be at a "satisfactory" level.^ SWEP stated in 
October of 19.67, "there is no question that our industry . 
is facing its greatest crises in. history.

The egg surplus situation and the attendant price 
problem is expected to continue for the next few years.
The number of potential layers in 1967 is up 17.8% over 
1966 and the number of layers on farms is up 8-9% over
1966.5 The frozen egg inventory in 1967 is up 85% over

^SWEP is a voluntary producer-controlled marketing 
order type operation. It has been in effective operation 
since late 1965.

^George H . Biddle, "Remember We Are In Surplus", 
Pacific Poultryman (August 1967), p. 35? also Roland C. 
Hartman, "Egg Price Squeeze in Los Angeles", Pacific 
Poultryman (August 1967) , p.. 36.

^SWEP Weekly. Market Report, No. 42, October 20, 1967
5SWEP Weekly Market Report, No.. 41, October 13, 19 67



Table 2. . SWEP--quoted prices on 
' MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
September 

. October 
November 
December

large eggs, 1967. 
' CENTS PER DOZEN

35.0 
. 32,5
31.0
27.0
26.5
25.5
27.7
29.0
30.0
26.7
26.5
28.0

Source: 1967 SWEP Weekly Market Reports



1966.  ̂ Military bidding was active in late 1967 but at 
lower price level's and egg breaking plants were accepting 
further inventory only at "extremely distressed prices.

SWEP1s June 1967 quoted price On large eggs (price 
set weekly by SWEP which contracting dealers agree to pay 
SWEP producers for eggs) was nine bents per dozen below 
the quoted prices in January of.that year. During December 
it was seven cents per dozen below the January price 
(Table 2).

Based on the expected continuation of this problem 
throughout the nation and particularly in egg surplus, 
southern California egg producers and distributors will 
need estimates of the expected magnitude of price changes 
associated with egg production increases and decreases.
Egg distributors and SWEP will need to know which egg 
markets offer highest net returns as supply increases 
and as regional production patterns continue to shift

Ogeographically.

Purpose and Objectives
The purpose of this thesis is to examine the 

effects of various egg supply situations on retail egg

6Ibid. 7Ibid.
^George B . Rogers and Herman Bluestone, Competitive 

Position of the Midwestern Egg. Industry, Marketing Research 
Report No. 784, USDA Economic Research Service, February
1967, p. 2.



prices and trade flows throughout the United States, and 
particularly in the SWEP area of southern California.
This research is an algorithm which may be used to evaluate 
the SWEP policy of controlling egg production as a method 
of increasing egg prices.

■ The technique used in the analysis is called re
active programming, a method which combines linear pro
gramming and equations which describe the functional 
relationships of the market. Equilibrium 1965 egg trade 
flows and retail prices will be determined and compared 
to equilibrium results for six variations of 1965 production 
figures. Findings and recommendation of this study should 
be applicable to present egg surplus and price problems 
in southern California. Inferences can be drawn with 
respect to wholesale and farm prices because they would 
follow the same pattern as retail prices except at a lower 
level. Equilibrium flows shown by this study can be used 
as a yardstick by the egg industry to evaluate actual 
egg flows where they are known.

Review of Literature 
Several studies of spatial equilibrium in the U.S. 

egg industry have been published since 1950. The trans
portation model of linear programming was the basic method
ological tool used in three of the four studies reviewed. 
These studies provide methodological tools or an experimental



framework within whicli egg distribution, and marketing 
problems can be examined. None of the approaches used 
appear wholly adequate for use in this thesis.

Judge/9 developed a spatial equilibrium model for 
interregional movement of eggs via the transportation 
model, using 1950-data. The' United States was separated 
into 12 geographical regions/ each producing and consuming 
eggs. One city was designated in each region to represent 
the source of egg supply and regional egg market. Egg 
production, consumption, per capita disposable income, 
population and a demand equation for eggs sold at retail 
were developed for each region.from:secondary data. Data 
reported for each state was aggregated where necessary 
to obtain regional totals. Costs of transporting eggs 
between deficit and surplus regions were obtained from 
truck carriers whose rates were subject to ICC regulations.

Slight adjustments in per capita egg consumption 
figures were necessary to make total egg consumption equal 
total production - a requirement of the transportation 
model. Demand equations used were obtained from a previous

9George G. Judge, Competitive Position of the 
Connecticut Poultry Industry, Storrs (Connecticut) Agri
cultural Experiment Station Bulletin -.No. 318, January 
1956.



study by Judge,10 All were of the '.form Y,>  -:0.,2796X1'. +
0«0198X2 + 137,85 where Y is average U,S. retail price 
of eggs in cents per dozen, X-̂ , U.S. per capita consumption 
of eggs and X^, U.S. per capita disposable income, This 
demand equation was used to estimate equilibrium retail 
price and consumption for each region given actual or 
hypothetical supply and income situations. A situation 
depicting no interregional shipments of eggs was first 
postulated as a benchmark for gauging the effect of geo
graphical egg flows on regional prices. Under this con
dition each region was required to consume all eggs produced 
in that region and thus a "no trade" price, was determined. 
Results of subsequent experiments were compared with this 
no trade price. Optimum trade patterns were determined 
by calculations, based on egg surplus and deficit figures 
and on shipping costs. The basic equilibrium trade solution 
showed the West North Central and Northern Plain States 
as exporters of eggs. California was shown as a deficit 
area importing eggs from the Northern Plain States.

Effects of changes in variables in the study were ' 
determined by changing each variable individually, computing

10George G. Judge, Econometric Analysis of the 
Supply and Demand Relationships for Eggs, Storrs (Con
necticut) Agricultural Experiment Station Bulletin No.
307, January 19 54. ,



a new equilibrium and making a comparative analysis.
Effects of a year of relatively large egg supplies on 
the equilibrium solution was ascertained using 1945 per 
capita egg production figures. In 1945z 425 eggs were 
available for per capita consumption. This per capita 
figure was multiplied by the 1950 population in each region 
to simulate a large 1950 egg supply situation. Results 
indicated a drop of 20% in retail prices throughout the 
United States.
. - Egg trade flows in 1965 are too complex to be shown
accurately by a 12 region model such as used by Judge.
His 1950 market demand equation is considered to be too 
old for accurate reflection of 1965 egg market responses 
examined in this thesis.

Stemberger,̂  using 1954 data, conducted a study 
similar to Judge's. However, the country was separated 
into 8 8 geographical regions in contrast, to 12 used by 
Judge. The objectives of StembergerVs study were to de
termine the most profitable egg markets and the locational 
advantages for North Carolina egg producers.

Production and consumption figures were obtained 
from secondary sources. County figures were summed to

l-kh. P. Stemberger, "Evaluating the Competitive 
Position of North Carolina Eggs by Use of the Transportation 
Model", Journal of Farm Economics, Vol. XLI, No. 4, November 
1959, p. 790.
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yield regional totals. Transportation rates were computed 
from a regression equation^2 estimated from egg shipping 
costs reported on questionnaires returned by interstate 
egg shipping firms throughout the country.

The optimum 1954. solution was obtained using 
linear programming to solve the transportation problem. 
Locational advantages were determined by the pattern of 
U.S. egg price relationships, which were shown as the dif
ference in cents per case between the net price of eggs 
at North Carolina plants and net prices at plants in other. 
surplus areas or delivered prices at receiving points in 
the deficit areas. Steitiberger stated that "these values 
are obtained by the principle that prices for any two 
regions trading in a competitive market differ by the

TOdifferential in costs of transportation to that market.
The transportation model was applied to four • 

hypothetical North Carolina supply levels, in addition to 
the actual 1954 level. North Carolina egg markets yielding 
highest net prices were found to be the large eastern 
coastal cities. Locational advantages enjoyed by any area 
were found to be very small. California and Arizona were 

. shown as a deficit area importing eggs from the midwest.

12Y = 70.2242 + .0214202679X - .0000030829X2 
where Y is the transportation rate in cents per case of 
eggs and X is highway mileage. r2 - 90.3%. .

-*-2Stemberger, op. cit. , p. 794. '



Stemberger1s methods cannot be applied completely to this 
thesis because he used no egg demand equation. A market 
relationship, is required to estimate the effect of dif
ferent production conditions on.retail price.

Seale, in a similar study using 19581-60 data, 
developed optimum egg flows and retail prices for an av
erage week in that period and for a projected week in 
1970.14

The U.S. was divided into 40 geographical marketing 
regions and one processing outlet, with regional boundaries 
following state lines in most cases. Production was 
estimated by region as farm production plus production by 
non farm backyard flocks minus eggs used for hatching. 
Consumption estimates for 1958-60 were obtained by dividing 
total U.S. egg production by total population, yielding 

J per capita egg consumption;. Regional per capita consumption 
indices were then developed from a 1955 USDA household 
food consumption survey.

The basic quantity unit used in this study was 
truckloads of eggs per week. One truckload is made up of 
. 600 cases or 18,000 dozen. All quantities and prices were 
reduced to this unit for computational purposes. -

14A. D. Seale, Jr., Equilibrium Prices and Movement
of Eggs in the United States for 1958-60 and 1970, Mississippi 
Agricultural Experiment Station Bulletin No. 690, State
College, Mississippi, June 1964.

1^1955 USDA Household Food Consumption Survey (Seale).
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Equilibrium prices and quantities traded were 

estimated by a demand equation, loge Price = A -I- (-1.81818) 
loge Quantity Demanded. Actual retail prices'paid for 
eggs in each area were averaged to obtain the average 
price in that area» The. elasticity of demand used was 
-,55.^  The reciprocal of this estimate -1.81818, was 
used as an estimate of price flexibility for the equation. 
•The "A" values of the equations were then solved using 
price and quantity and the equation entered into the 
mathematical solution process.

Transportation costs from each producing area to 
each consuming area were developed via a regression 
equation-*-̂  based on egg shipping data provided by a 
commercial transportation firm.

Optimum egg flows and price were determined by 
reactive programming, a form of linear programming similar 
to the transportation model, but incorporating regional 
demand equations into the mathematical process. Equilib
rium flows, net retail prices and equilibrium regional 
consumption for the base period were determined simul
taneously by a computer process.

l^Gerra, pp. cit.
l^Cost per trucklot = $107,210 + $.419 (air miles)
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Ecjg production and consumption, for 1970 were then 

estimated from trend lines’ and. equilibrium flows and net 
prices were computed. Price and flow changes' shown between 
the basic solution and the 1970 solution were examined,
A large increase in California egg exports to adjacent 
states, a smaller increase in Arizona egg imports and a 
1,1% drop in net retail prices from the 1958-60 level for 
both states were predicted by Seale for 1970,

California and Arizona egg production for 1960-66 
has proven to be considerably larger,: however, than that -. 
quantity predicted by Seale1s trend lines. Nineteen 
sixty-five California and Arizona production was approx
imately 7,458,745,000 eggs compared to 6,964,000,000 
predicted by Seale, This is a difference of a half billion 
eggs. Seale's overall methodology appeared to be ap
plicable, to the southern California egg situation examined 
in this thesis, and will be followed closely.

Rogers and. Bludstone evaluated the competitive 
position of the midwestern egg industry in a more recent, 
study. Their methods were Considerably different from 
those used in other studies in that institutional factors 
were taken into consideration and the transportation model 
was not used. The authors state that adequate data is 
often lacking in considering the quantitative analysis

Rogers and Bluestone, pp. cit.
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df interregional competition and that a linear transpor
tation model may represent an oversimplified conception of 
how eggs should move.

The method of analysis used by the authors was to 
quantify those areas on which sufficient secondary data 
was available and to use subjective judgement to arrive 
at overall conclusions. Early beginnings of the midwestern 
egg industry were first examined to find sources of present 
day characteristics.

Midwestern poultry flocks were originally founded 
as sideline enterprises. This characteristic has carried 
. qyer... ̂  by a higher, pprgentage
of small flocks in the midwest than elsewhere. The authors 
found that this resulted in higher egg assembly costs and 
also prevented many producers from enjoying economies of 
scale.

Figures showed that egg production in the West 
North Central States declined 31% between 1957-59 and 
1965 and that it declined 19% in East North Central States 
during that same period.̂ 9 This is in contrast to increases 
in egg production in most other regions of the country. 
Figures also showed that midwestern population is in- 
creasing at a slower rate than that of other areas.

49ibid., p. 2. 20Ibid.
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•Farm ecjg prices were examined and found to have decreased 
nationally from 1957-59 to 1965, but that the decline had 
been much larger.(-10%) in. the midwest than the national 
average of -4„5%.^  The midwest was generally found to have 
higher factor costs than the rest of the country. Feed 
costs were an exception. These higher costs were associated 
with an input-supplying system comprised of many small 
fims. Midwestern states had a larger proportion of the 
total number of egg handlers than they had.of total egg 
production.22 This is associated with relatively higher 
marketing costs. The authors noted that production has 
persisted in the midwest in spite of relatively high pro 
duction and marketing costs partly because of the avail
ability of unpaid or minimum-cost family labor and the use 
of homegrown feeds and other resources without direct 
charge to the egg enterprise.

Based on these data and observations, the authors 
conclude that the midwest can continue to compete suc
cessfully in the U.S. egg market if it can become more 
efficient in production and marketing.. The study contains 
few references to California or Arizona. Methods used by 
Rogers and Bluestone could not be used in this thesis

2IIbid,, p. 6.
22Ibid., p. 35.

22Ibid,, p. 25.



because egg market relationships were not defined in 
equation form. However, regional trends in production 
and prices uncovered by the authors proved to be useful 
in.formulating hypothetical production situations ex
amined in this thesis.



CHAPTER IX

PROCEDURE •

Two topics are presented in this chapter, First, 
a simple two region perfect competition spatial model is 
represented graphically and discussed, This model is the 
basic construct which will determine trade prices under 
interregional competition. Secondly, methods used through
out are discussed„ This includes an examination of the 
capabilities and procedure of the reactive programming 
technique used to determine optimum egg prices. Assumptions 
which fit the actual problem into the characteristics 
and limits of the two region example are listed and discussed. 
The time period used, sources and methods in compiling 
egg production and consumption data, the transportation 
cost equation and demand equations used are also discussed 
in detail. Chapter III is a presentation of results 
obtained. '

" Theory
The theoretical construct or standard of comparison 

for :optimum.egg flows and prices is the perfect market in 
a spatial sense. The necessary condition for a perfect 
market in space is a uniform price over the area under

- - 17 ’
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consideration plus or minus any transport and handling 
charges between the buyer and seller. Price, determination 
and intermarket flows can be illustrated graphically by 
using a simple two region example (Figure 1), For purposes 
of illustration use the states' of Washington and Arizona, 
and assume that Arizona can fill its egg deficit by im--' 
porting all of Washington's surplus eggs. The abscissa 
of the Washington graph is drawn above that of Arizona by 
the per unit cost of shipping eggs from Washington to 
Arizona, Taw» Supply functions for each region., Sa and - 
Sw are represented as inelastic because supply is relatively 
fixed in the short run. Given the demand curves in each 
region, Da and Dw , and assuming no trade between the two 
states, the equilibrium prices would be Pa and p at 
quantities Qg and . Now, assuming that the areas do 
trade/ eggs will flow from Washington to Arizona because 
the price is higher in Arizona and the difference in price 
is great enough to cover the transportation cost. The 
intersection of the excess demand and supply curves, Se 
and De will determine the equilibrium trade price, Pe.
The occurrence of trade at a higher price increases the 
quantity of Washington eggs demanded from Qg to and at 
the same time trade would decrease price in Arizona which 
results in increased' quantity demanded,- a move from Qy to 
£>2. This is the quantity of eggs that will be traded at



PRICE

PRICE

QUANTITY

aw
QUANTITY /U T

A R IZ O N A  WASHINGTON

Figure 1. Equilibrium prices and flows - two region competitive case.
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price, Pet Price in Arizona will be the no trade price in 
Washington plus transportation costs. This price deter
mining construct for a simple two region case is equally 
applicable to the larger problem examined in this thesis.

The basic methods utilized to conduct this study 
consisted of separating the continental United States, 
Alaska and Hawaii into 21 geographical regions, each 
producing and consuming eggs. .Total egg production and 
consumption for each region.was determined from secondary 
sources. Egg transportation costs between all trade points 
were determined by means of a regression equation based 
on actual rates. All data was reduced to a basic unit 
of truckloads of eggs per week, punched into computer 
input cards and processed through a computer using reactive 
programming instructions developed at Mississippi State 
University. The equilibrium solution yielded optimum 
trade flows and net retail prices and equilibrium regional 
consumption levels. These procedures will be discussed 
in detail later in this chapter.

■ Procedure
Reactive Programming

The mathematical technique used to obtain an 
optimum solution to the spatial model for egg marketing

•*-18,000 dozen, 600 cases of 3 0 dozen each.
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in this thesis is called reactive programming, It is an 
extension of the transportation model of linear programming. 
Linear programming permits one to obtain equilibrium trade 
flows. Reactive programming, on the other hand, permits 
one to calculate equilibrium production and. consumption 
levels as well as to obtain equilibrium trade flows and 
prices. It can be applied to several variations of the 
spatial equilibrium problem as long as either price and/or 
cost is dependent on quantity. Types of spatial equilib
rium problems capable of being solved by this mathematical 
technique are:̂

A. Trade situations where regional demand 
functions have uniform slopes and regional 
supplies are predetermined. The solution 
would show optimum trades and prices plus 
equilibrium demand in each region.

B. Trade problems where regional demand functions 
have different slopes and supplies are pre
determined . The solution would show the
same data as in A. The problem examined in 
this thesis falls in this category.

C. Where the regional demand functions have 
uniform or different slopes as in A or B 
and there is also a supply function for each 
region. These supply functions can be of 
uniform: or of different slopes. The equi
librium Solution in this case would show 
optimum trade patterns, equilibrium regional 
market prices per unit, equilibrium regional 
production costs per unit and equilibrium 
production and consumption in each region.

/ Â. D, Seale and Thomas .E. Tranxel, "Reactive Pro 
gramming Models"/ Interregional Competition Research Methods, 
ed. Richard A. King, (North Carolina) pp. 48-57.
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D, Where demand and supply functions may have 

limits imposed by government regulations 
or the availability of production inputs.

E, Problems of multiple time periods or mul
tiple products in combination with any of 
the above supply and demand functions'.
Conditions of perfect or nonperfect competi-

. tions also can be specified.
Reactive programming is an extremely flexible 

technique because it permits choices relative to the form 
of competition and the mathematical form of demand and 
supply functions'. . . The only restriction on the form of the
functions is that they must be logical in the economic
"■ " ' 3sense.

..Regional demand functions with different slopes 
and predetermined supplies are used in this study. Retail 
egg prices are a function of the quantity demanded.

A quantity of eggs demanded (consumed) was cal
culated for each region based on population and on per 
capita consumption figures. However, this is only a 
starting point for the solution process. Each region will 
be in the optimum solution, demand an equilibrium quantity 
of eggs slightly different from that quantity calculated 
as a starting basis. Because supply functions were not 
used, regional equilibrium production is not determined. 
Supply was considered as a fixed factor.

3Ibid., p. 48 ,
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Shipments and.receipts are variables and equilib
rium levels are simultaneously determined in the calcu
lation procedures' used by the computer program.

Basically each supply point is considered as 
a shipper and by evaluating the demand function 
in each of the outlets a series of gross prices 
is established. The appropriate transfer costs, 
are then deducted from.the gross prices to obtain 
a series of net prices. Supplies are allocated 
to the outlets which offer the highest net prices.
Net prices are. equated for multiple outlets.
This process is performed by each shipper in ., 
turn with each making the most profitable allo
cation possible. When it is not possible for 
any shipper to reallocate his supplies among 
the outlets and increase his net revenue an -
equilibrium has been obtained.4

More than one equilibrium, can be obtained in some cases
provided each meets the requirements for a true equilibrium.
"Given conditions of. pure competition the equilibrium
solution means that net revenue to each of the individual
shippers who contribute to available supplies at the several
supply points has been maximized.

The following assumptions must be made to simplify
the 21 region problem and fit it to the characteristics
and.requirements defined by the simple two region price
determination model and by the .mathematical technique.

1. Firms operate under conditions of pure
competition, that is, perfect knowledge of 
price, supply and demand, freedom of choice, 
a large number of buyers and sellers and a 
homogenous products

4Ibid,, p. 50. 5Ibid.
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2 < All firms sell to that market offering- 

highest net prices; total price minus 
transportation and ' handling costs (Figure 
1), As a result net profits to each firm 
are maximized and no firm can better its 
economic position by altering its trade.

3. Eggs are assumed to be produced, consumed, 
shipped and delivered to only one point in 
each region. This point is called a trade

■ city.
4. Transportation costs are assumed to be 

independent of volume and direction, but 
to vary directly with distance,' .

5. Consumers are indifferent as to the source 
of their eggs.

6. All demand is met from current production. • - - 
There is no depletion or accumulation of 
inventories. In a given period total supply 
must equal total demand.

7. Total demand in each region is determined 
by population, per capita consumption and 
price.

8. Shipments will not be made to markets where 
shipping costs exceed price.

9. No negative quantities will be shipped.
10. Per capita egg consumption is the same

throughout the United States.

Regions
The continental United States, Alaska and Hawaii 

were separated into 21 regions, each producing and consuming 
eggs. Seven regions are surplus in total egg production
and 14 are deficit. Figure 2 and Table 3 show the regions,
their populations and the regional trade cities. Regional 
boundaries were chosen to follow as closely as possible



4 (+} 

SAN FRANCISCO 

Pigure 2. 

• 11 (-) 
ALBUQUERQUE 

(- l DEFICIT REGION 

( + l SURPLUS REGION 

Regional egg marketing boundaries and trade cities. 
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Table 3, Regions f states , trade cities and regional popu

lation ,

Region . . States
Regional 

Trade City
.1965

Population

. 1 Alaska Anchorage 247,000
2 Hawaii Honolulu 710,000
3 Southern California Los Angeles 11,077,6 00
4 Northern California San Francisco 7,260,4 00
5 Oregon Portland. 1,896,000
6 Washington Seattle 3,051,000
7 Idaho Boise 702,000
8 Utah Salt Lake City 1,008,000
9 Nevada Las Vegas 426,000
10 Arizona Phoenix 1,635,000
11 New Mexico Albuquerque 1,048,000
12 Colorado . Denver 2,003,000
13 Montana, Wyoming Billings 1,072,000
14 North Dakota, South 

Dakota, Minnesota 
Wisconsin

Minneapolis 9,132,000

15 Nebraska, Kansas ■ Omaha 3,758,000
16 Iowa Des Moines 2,783,000
17 Texas, Oklahoma 

Arkansas, Louisiana Dallas 18,550,000

. ^Population f igures, taken from 1966 edition of Rand 
McNally Commercial Atlas and Marketing Guide.
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Table
18

19.

20

' 21

(Continued),
Tennessee/ .North 
Carolina, South
Carolina, Georgia Atlanta ' 21,232,000
Alabama, Mississippi
Illinois, Missouri 
Indiana, Kentucky
Ohio, West Virginia Cincinnati 47,920,000
Virginia, Michigan
Maryland, Delaware 
New Jersey, Pennsyl
vania, New York
Connecticut, Rhode New York City 51,776,000
Island, Massachu
setts, Vermont
New Hampshire, Maine ' '
Washington D.C,
Florida Miami 5,913,000

193,200,000
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regions used in Stemberger' s study and marketing areas, de
fined by the 1966 Rand McNally Commercial Atlas and Marketing 
Guide. County lines were not used as regional boundaries 
because data is more readily available on a state basis. 
Western regional boundaries follow state lines in all cases 
except one. Eastern and midwest regions are aggregations 
of several states in most cases. The main consideration 
in choosing regional boundaries was to allow for an accurate 
picture of egg flows, consequently, it was necessary to in
clude the entire United States. California is divided into 
two egg marketing regions because SWEP operates only in the 
southern part of the state. The southern portion also fills 
most western egg deficits, Iowa is considered as a separate 
region since it is a .major egg surplus producing state. 
Florida is regarded as a separate region because it is the 
only deficit state in the area and because other studies 
considered it separately. Cities designated as the trade 
city in each region were chosen to represent the population 
and/or geographical center of that region.

Time Period
The time period used in this study is an average 

one week period in 1965. All quantity figures are shown as 
truckloads per week. This reduces them to a manageable 
size. Trade price (Pe of Figure. 1) for the solution process 
is expressed as the retail price of a truckload of eggs
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(liable 6) f but in presentation of results, price is expressed 
as price per dozen.since it is a more meaningful figure.
The most recent year for which reliable data could be ob
tained was 1965,

Production '
Data on egg production was obtained from the April 

1967 edition Chickens and Eggs compiled by the Statistical 
Reporting Service.® Basic egg production figures used are 
commercial and farm egg production by state. Figures' on 
home consumption and eggs used in hatching were subtracted 
yielding egg production for human consumption. State 
figures were summed where necessary to get regional totals. 
These supply figures are expressed in the basic unit of 
truckloads per week and correspond to a point on supply 
functions Sa or Sw in.Figure 1. Total California egg pro
duction was divided between the two regions on the basis 
of percentages of the total produced by countries comprising 
each region. Regional egg production, consumption, deficits 
and surpluses are shown in Table 4.

Gu.s.:Department of Agriculture, Statistical 
Reporting Service, Chickens and Eggs - Production, Pis- 
position, Cash Receipts and Gross Income, 19 65-66 (Washington
1967) . ' : 1"' . • . ' ■“'.'v:--, :■>.



Table 4. 'Regional egg production, consumption, surpluses and deficits 1965,
expressed.in truckloads per week.

Regional % Surplus
Region Trade City Production Consumption Surplus Deficit or Deficit

1 Anchorage .8 6.9 . 6.1 88
2 ' 'Honolulu 16,6 • 19.8 3.2 16
3 Los Angeles 435,2 309.5 125.7 (+) 41
4 San Francisco 210.7 202.9 : 7.8 ( + ) 4
5 Portland 41.3 53.0 11.7 22
6 .Seattle 89.9 85.2 4.7 ( + ) 6
7* Boise 17.8 19.6 1.8 9
8 Salt Lake City 20.4 28.2 7.8 27
9 Las Vegas .6 11.9 11.3 95

10 Phoenix 18.2 ' 45.7 27.5 60

11 Albuquerque 12,3 29.3 17.0 58
12 Denver . 19.3 56.0 36.7 65
13 Billings 17.4 30.0 12.6 42
14 Minneapolis 487.9 255 .2 232.7 ( + ) 91 w



Table 4 (Continued).
15 -Omaha 192.5 105.0
16 Des Moines . 328.9 77.8
17 Dallas - ' 475.6 518.3
18. ' Atlanta .. 1013. 9 593.3
19 Cincinnati 970.2 1339.0
20 New York 875.2 1446.7
21 Miami 153.8 165.2

5398.5 5398.5

87.5 (+) 83
251.1 (+) 323

:42.7 (-) 8
420.6 (+) 71

368.8 (-) 28
571.5 (-) 39
11.4 (-) 7

1130.1 . 1130.1

(jOH
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Consumption

Egg consumption was computed by state as state • 
population multiplied by 313,8500310 eggs per capita per 
year. It was necessary to make a slight reduction in per 
capita consumption so that total consumption would equal •

nproduction. This is in keeping with the assumption of 
no inventory accumulation and also a requirement of the 
algorithm. State.totals are summed Where necessary to get 
regional totals (Table 4). These totals are expressed 
in the.basic unit of truckloads per week and correspond 
to a point on demand functions Da or Dw in Figure 1.
Total U.S. population was divided into the resultant 
production figure for each hypothetical production situation 
examined. This yielded in each case a per capita egg Con
sumption figure equating supply and demand. Regional 
consumption figures are used only as a starting point for 
the computational process as pointed out previously.

Transportation Costs
Egg shipping costs largely determine from which 

egg surplus regions an egg deficit region will fill its 
shortages;. Most eggs are shipped by truck under rates 
established by the Interstate Commerce Commission. In

7See Table 1.
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actual cases, ICC egg shipping costs usually yary directly 
with distance shipped. This is in keeping with the 
assumption made earlier.

Egg transportation costs for this study were de
termined by a regression equationbased on .ICC refrigerated 
truck transportation rates for eggs. Rates between all 
surplus and deficit trade cities were obtained from a 
private traffic consulting firm, and are shown in Table 5. 
They correspond to the distance Taw in Figure 1.

The best fit in attempting to determine a regression 
equation for the transportation data, was obtained with an 
equation of the linear form, Cost per truckload = 449.7145 + 
.653387 (highway mileage). Only transportation costs 
within the continental United States were used yielding 
an adjusted of .8292. An adjusted R^ of .703 9 was ob
tained when including transportation cost and mileage 
from the continental United States to Alaska and Hawaii. 
Consequently, actual shipping charges to Alaska and Hawaii 
were used in the solution. Several other forms of equations 
were tried, but yielded low R 1s. Transportation charges 
between all pairs of points had to be computed in order 
for the computer program to run. However, only those 
rates between trading regions are significant to the 
solution.



Table 5. Actual cost in cents per dozen of shipping eggs between surplus and 
deficit trade cities.

Surplus 
Deficit Regions 
Regions

3
Los
Angeles

4
San
Francisco

6
Seattle

14
Minne- 
■apolis

1.5
Omaha

16
Des
Moines

18; . ..v  

Atlanta
1 Anchorage. 26.5 24.9 ■ 19.2 ' 24.2 . 24.2 24.7 26.3 ,
2 Honolulu 9.3 9.3 9.2 18.7 18.2 18.7 20.4
5 Portland 6.8 5.1 1.7 9.0 9. 6 10.0 11.7
7/ Boise 7. 5 6.2 4.7 . 8.4 7.7 8,2 10.3
8 Salt Lake 5.5 5.5 6.3 7.3 6.2 6.7 . 9.4
■9 -Las Vegas 2.2 6.6 8.3 8.9 8.4 8.9 10.3
10 Phoenix 2 .2 3.7 9.1. 7.8 7.7 8.2 9.6
11 Albuquerque 6.8 9 .5 10.0 6.7 5.8 5.9 6.7

12 v Denver 8.2 8.2 8.2 3.6 4.3 5. 2 6.5
13 Billings 8.8 . 8.3 6.4 5.6 5.8 6.2 8.9

17 Dallas 6.9 9.0 10.6 5.4 4.5 4.7 - 4.7

u>0̂



Table. 5 (Continued) ,

Surplus 
Deficit ' Regions 
Regions

.3
Los
Angeles

4.
San
: Francisco

6 ; 
Seattle

14
Minne
apolis

15.
Omaha

16 . 
Des
Moines

18
Atlanta

19 Cincinnati 11.2 11.2 : ii.6 4.2' 4.3 3.8 2.9
20 New York City 12.7 12.7 12,7 3.0 4.5 4.1 4.5
20 Miami 12.7 12.7 12.7 8.5 8. 5 7.9 3.6

Source,: Kornman and Gerral, Traffic Consultants; Tucson, Arizona.

wU1
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Demand Equations -

Price and/or cost according to the design of the 
mathematical technique must be a function of some quantity.^ 
Retail prices are a function of quantity.demanded by virtue 
of the demand equation used in this thesis.

Three demand equations were considered for use 
before selecting the one used in Seale's study. Rogers 
and Bluestone^ developed four egg demand equations, one of 
which was tried, but could not be incorporated into the 
computer program. Their equation was, Price per dozen 
received by all farmers for all eggs = 165 (total egg 
supply for food in cases per capita) + .050 (disposable 
income) -5.56 (time factor., 1955 = 1) + 122.4. The equation 
used by Judge was considered for use but difficulty was 
also encountered fitting it into the computer program. 
Judge's equation was Y = -.0296%^ + 0.0198X2 + 137.85 where 
Y is retail price of eggs per dozen, U.S. per capita 
consumption of eggs and X^ the U.S. per capita disposable 
income. Seale's demand equation is lOge retail egg price 
per truckload = A - 1.81818 (loge quantity demanded). A 
is constant and 1.81818 is the price flexibility which 
determines the slope of the demand function as Da and Dw

^Seale and Tramel, op. eft., p. 61.'
9Rogers and Blue-stone, . op. cit. .



in Figure 1. Price flexibility is the reciprocal of the 
elasticity of demand -.55, According to .Seale/ ,-.55- is the 
average' of egg demand elasticities reported from several 
previous studies. Brandow^® estimated retail demand elas
ticity for eggs to be -.3 000 and Judge estimated ,-.2796. 
Demand equations are incorporated into the reactive pro
gramming technique by obtaining reliable retail prices for 
each region, estimates of regional quantity demanded and 
a price flexibility figure which are used to compute each 
regional A value or constant. The resulting regional A 
values and the price flexibility are used as constants in 
computer input, with equilibrium quantity demanded in each 
region, and shipping costs determining retail price per 
truckload in the computer solution,

Regional retail prices for the equations were ob
tained in one of two ways. Retail prices paid by consumers 
for large and medium grade A eggs in Los Angeles, San 
Francisco, Seattle, Denver, Atlanta and New York were ob-
: : " :\ V: ' 11 - V ' ' ■tained directly from a DSDA publication. Cleveland retail 
price from this .same source was substituted for the .

E. Brandow, Interrelations Among Demands for 
Farm Products and Implications for Control of.Market Supply, 
College of Agriculture, The Pennsylvania State University 
Bulletin No. 680, August 19 61, p. 17.

Hjohn R. Pedersen and Vesta E. Kiley, Prices and 
Price Spreads for. Eggs, Frying - Chickens and Turkeys in 12 
Major Cities, 1961-66, USDA Statistical Bulletin No. 405 
(Washington, June 19 67). .
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Cincinnati retail price.' Retail prices for the remainder of ' 
the trade cities were estimated by adding the farm-retail 
egg price spread-*-2 in the nearest major egg market to the 
average regional farm price. -*-2 The largest price spreads 
were found to be in the midwest arid the smallest in the 
eastern U.S. These spreads averaged 19.2* per dozen 
nationally. The average Seattle farm-retail price spread 
(17.3* per dozen) was added to average farm egg prices in 
the Anchorage,- Portland, Boise and Billings regions. The 
average Los Angeles farm-retail price spread (15.4* per 
dozen) was added to the farm price in the Honolulu, Las 
Vegas, Phoenix,, and Albuquerque regions. Farm-retail price 
spread of 14.5* per dozen in San Francisco was added to.the 
Salt Lake regional farm price. The Chicago farm-retail 
price spread (24.7* per dozen) was added to Minneapolis,
Omaha and Des Moines regional farm prices and the Atlanta 
farm-retail price .spread (13.2* per dozen) was added to the 
Miami and Dallas regional farm prices (Table 6). Resulting 
average regional retail prices are then multiplied by 18,000 
to convert them to the retail prices of a truckload of eggs.
• 1 Only, one unknown how remains in each regional demand
equation - the A value or constant, which is easily determined.

^2U.S. Department of:;-Agriculture, Statistical Re
porting Service, Chickens arid Eggs - Production, Disposition, 
Cash Receipts and Gross Income, 19 65-66 (Washington 1967).



Table 6. Retail egg prices by regions, 1965.

;■ Region
Average Farm 
Price (£ per 
dozen)

Farm-Retail 
Price Spread

Retail Price - 
(* per 
dozen)

Truckload 
Retail Price

1.Anchorage 77.0 21.6 98.6 $17,748
2 Honolulu 47.3 18.7 66.0 11,880
3 Los Angeles 00 o 15.4 46.0 . 8,280
4 San Francisco 30.2 14.5 44.7 8,046
5 Portland 34.2 21.6 55.8 10,044
6.. Seattle 30.5 17.3 47.8 8,604
7 Boise 32.5 21.6 54.1 9,738
8 Salt Lake 33.1 17.4 50.5 9 , 090
9 Las Vegas 36.8 18.7 55.5 9,990

10 Phoenix 31.5 I>00 i—1 50.2 9,036
11 Albuquerque 35.5 18.7 54.2 9,756
12 Denver • 35.4 14.5 . 49.9 8,982
13 Billings ,34.7 21.6 56.3 10,134
14 Minneapolis . 25.7 24.7 50.4 9,072



Table 6 (Continued).
15 Omaha ■ . 23.3 24.7
.16 Des Moines . 24.2 24.7
17 Dallas 36.7 21.1
18 Atlanta 39.9 13.2
19 Cincinnati 30.1 20.8
20 New York City 39.8 . 12.3
21 Miami 33.8 . 21.1

48.0 8,640
48.9 8,802
.57.8 10,404
53.1 9,558
50.9 9,162
52.1 9,378
54.9 9,882

*.•o



41
Each A value is calculated at this point by using the loge

- . i ' ■ ■ .of retail prices and the loge of quantity of eggs demanded 
in each region and by the price flexibility (Table 7).



Table 7 t’A" values (constants) computed for use in 
regional demand equations.

"A" Values 
Reg j-on ' ' - Log0 '

1 13.29588
; 2 14,81111

3 " ' 19.44879
4 18,64523
5 16.43345
6 17,14179
7 14,59384
8 15.18641
9 13.71213

10 16.05823
11 15.32671
12 ' i 16.42179
13 , 15.40764
14 19.19363
15 17,52590
16 16.99935
17 20.61598
18 20.77671

. 19 : 22,20222
' 20 22:. 37280

21 18.49079



CHAPTER.III

OPTIMUM EGG TRADE PATTERNS - SEVEN CASES

Six different ecjg supply situations were simulated 
and the optimum market equilibrium prices and shipments 
computed. A seventh supply situation using actual 1965 
production figures was programmed to provide a standard 
of comparison. Production figures for 1965 are the base 
from which changes are calculated in each simulated case. 
Production situations examined are:

1. Equilibrium under actual 1965 supply and demand 
conditions.

2. Equilibrium with a 25% decrease in southern 
California and Arizona egg production.

3. Equilibrium under conditions of a 9% increase
in Arizona egg production and a 7% increase in California 
egg production.

4. Equilibrium with a 10% increase in northern 
California, Oregon.and Washington production.

5. Equilibrium after regional shifts in production.
6. Equilibrium with a 10% increase in Southern 

states production,
, 7. Equilibrium with a 5% decrease in midwestern 

production.
. 43 .. .
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Each situation will.be discussed and the results 
presented in Tables 9-15, These tables show egg shipments 
expressed in truckloads per week and retail prices per 
dozen for each region. The second column in this set of 
tables shows the quantity of eggs.. traded within each region 
and the equilibrium price per dozen. The next two-three 
columns show for each region the quantity of eggs imported 
to fill deficits, source of the imports and price per dozen. 
The last column shows the percent change from the standard, 
actual 1965 conditions, and the average price in each 
region. This price is the equilibrium net price (net of 
transport costs per dozen) from the computer solution 
plus the actual shipping cost per dozen (Table 5). These 
results are also presented from the exporter's point of 
view in bar graph form in the appendix.

Actual 1965 Conditions
Major egg surplus producing.areas in 1965 were 

southern California, the midwestern states and the southern 
Gulf states. Major deficit regions were comprised of the 
large northeastern population centers and Texas. Most 
western states had to import small portions of their total 
egg needs (Table 4).

Equilibrium results showed the large northeastern 
deficits being ‘filled from the southern and midwestern 
trade cities of Minneapolis) Qmahaf ties Moines and Atlanta.
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Nearly all western state deficits were filled, from southern 
Californiaf with San. Francisco and Seattle contributing 
small amounts to fill, the deficits. The Arizona region, 
according to the equilibrium, would receive 28.truckloads 
of eggs per week from Los Angeles. Actual, data-*" shows 
that during 1965 Arizona received an average of 25. truck
loads per week from California. Equilibrium shipments 
and prices are shown in Table 9 and in Figures A1-A7 of 
the appendix.

Regional retail egg prices calculated from USDA 
sources were compared to computer equilibrium regional 
prices under actual 19 65 conditions in order to test the 
credibility of the model as a simplified and reliable 
duplication of reality. Results are shown in Table 8,
Price differentials for Alaska and Hawaii are large.
This may be the result of using a demand equation con
structed to deal with retail prices and transportation 
costs only within the continental United States. Price 
differentials for Los Angeles, San Francisco and Phoenix 
are small, but large for Las Vegas, -7.3* per dozen. The 
mean of all regional prices from USDA sources is 54.4* per 
dozen compared to 51.1* per dozen for computer equilibrium 
prices. The mean difference is 4.4* per dozen.

^Supplied by Dr. Franklin D. Rollins, Extension 
Poultry Specialist, University of Arizona, Tucson.
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Table 8. Regional comparison of USDA retail prices per 

• dozen and equilibrium prices.

Region
US DA
Retail Price 
Per Dozen

Equilibrium. 
Retail Price 
Per Dozen Difference

.1 Anchorage 98 .6 65.2 -33.4
2 Honolulu 66.0 . 54,5 -11.5
3 Los Angeles. . 46.0 45.3 “ .7
4 San Francisco 44.7 46.3 + 1.6
5 Portland 55.8 51.6 —" 4.2
6 Seattle . 47.8 51.7 + 3.9
7 Boise 54.1 51.9 - 2.2
8 Salt Lake City 50.5 50.6 + 0.1
9 Las Vegas 55.5 48 .2 , - 7.3

10 Phoenix 50.2 48,4 - 1.8
11 Albuquerque 54.2 51.4 - 2.8
12 Denver 49.9 52.4 + 2.5
13 Billings 56.3 53.4 - 2.9
14 Minneapolis 50.4 47.5 - 2.9
15 Omaha 48 . 0 47.6 - 0.4
16 Des Moines 48.9 48.1 — 0.8
17 Dallas 57. 8 52.3 . - 5,5
18 Atlanta , 53.1 49,0 - 4.1
19 Cincinnati 50.9 52,1 + 1.2
20 New York 52.1 52.8 + 0.7
21 Miami 54.9 " 53.2 - 1.7 '

Av ■, — 54.- 4.6 
dozen

Ay = 51.16 
dozen

£/x/ = 4.46 
11 dozen



Table 9. Equilibrium egg flows and retail prices per dozen - "actual 1965 data.

Region '

Intra-Regional 
Shipments, .
Truckloads Regional Imports
' Per. Week

From From
Qty @ */doz Qty @ */doz Qty @ */doz

Truckloads Per Week
From . Average 

Qty @ */doz Price/doz
1 Anchorage

2 Honolulu

8

3 Los Angeles 312,1
4 San Francisco 198.1
5 Portland 41.3

6 Seattle
7 Boise

8 Salt Lake

9 Las Vegas 

10 Phoenix

81.6 
17.8

20.4,
18. 2

59.5 Seattle 
8.3 70.9

16.6 54.5 Los Angeles
■ 5.4.:. 5,4.6

45.3
46.3
51.3 Los Angeles San Francisco

1.6 '52.1 12.6 51.4
51.7
50.9 Los Angeles

2.5 52.8
50.5 Los Angeles 

7.8 50.8
48.9 Los Angeles

12.2 47.5
49.2 Los Angeles 

28.0 47.5

65.2

54.5

45.3
46.3
51.6

51.7 
51.9

50.6

48.2

48.4



Table 9 .(Continued) .
11 Albuquerque 12.3

12 Denver 19.3

13 Billings 17.4

14 Minneapolis 264.3
15 Omaha' 105.5
16 Des Moines 78.5
17 Dallas ' 475.6

18 Atlanta ,620,6
19 Cincinnati ' 970.2

20 New York

2l Miami

875.2

153.8

50.7 Los Angeles
18.1 52.1

52.0 Los Angeles
33.9 53.5

52.7 Los Angeles
13.7 54.1

47.5
47.6
48.1
52»5 Omaha

71.1 52.1

Omaha 
1.6 51.8

49.0
52.7

54.5

53.9

Minneapolis 
71.0 51.7

Omaha 
14.4 51.9

Minneapolis Atlanta 
152.5 50.5 379.6 53.4

Atlanta 
13.7 52.6

Des Moines 
250.4 51.9

51.4

52.4

53.4

47.5
47.6 
48.1 
52.3

49.0
52.1

52.8

53.2

dozens of eggs produced and consumed - 5,052,958,500 
truckloads per week produced and consumed - 5398.5 
yearly per capita consumption - 313.8500310 
average U.S. retail price per dozen - 51.14



Demand elasticity used in the demand equation is 
crucial to the results of this study. Actual 1965 data 
was rerun through the computer using an elasticity of 
demand of -.30^ rather than -.55 which was used throughout 
the study. The purpose was to test the sensitivity of the 
model to a change in elasticity of demand. As a result 
of the test areas trading did not change, quantities 
traded changed only slightly and the average retail 
price per dozen dropped only 0.4%,

Optimum egg trades shown by this test substantiate 
fairly well those estimated in Seale's study.

Simulated Egg Production Conditions 
Twenty Five Percent Decrease in Southern California and 
Arizona Egg Production • .

•SWEP and the Chairman of the Board, Pacific Growers,
stated in late 1967 that they considered 25-30% of southern
California's egg production to be in excess of table egg 

3requirements. This apparently means that if southern 
California production would have been approximately 25% 
less than, it actually was, SWEP and other southern California 
egg producers could have, expected a satisfactory farm

^Brandow, op_. cit,
3SWEP Weekly Market Report, No... 36, September 8.

1967; also Pacific Poultryman, August 1967, p. 35.
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price for their egcjs, Southern California and Arizona, egg 
: production. f igures' were decreased 25% leaving all other 
production at the 19 65 level to determine if such a pro
duction cut would yield the desired price results. Equi
librium conditions were then.estimated. Retail price per 
dozen in southern California increased 6.3t per dozen or 
about 14% (Table 10). Retail egg price in Arizona in
creased 6.3* per dozen or about 13%.

The average November 19 67 SWEP price on large, 
eggs was 26.5* per dozen.^ If this were increased 14% 
it would be 30.2* per dozen. This is about equal to the 
May and June 19 66 SWEP prices on large eggs when the farm 
price was apparently satisfactory.

Southern California is a major surplus producer of 
eggs so total U.S. production would be decreased over 79 
million dozen,or 2.1% as a result of this production curb. 
The average retail price per dozen in the U.S. would in
crease three cents to 54.1* per dozen, a 5.8% increase.
Per capita consumption would have to decrease from 314 to 
about 307 eggs per year under these conditions. Nevada 
and Arizona would be the only states able to fill their 
egg deficits from southern California, Many western states 
would fill their deficits from the Kansas-Nebraska region.

 ̂SWEP Weekly Newsletters,. November 19 67.



Table 10. Equilibrium egg flows and retail prices per dozen - 25% decrease in
, ; southern California and Arizona egg production.

• ' ' , 
Region

Intra-Regional 
Shipments, 
Truckloads 
Per Week
Qty @ C/doz

Regional 
! Truckloads
From 

Qty @ C/doz

Imports 
Per Week

From 
Qty @ 4/doz

% Change, 
Average 

. Price/doz
1 Anchorage .8 60.1 • Seattle 

8.3 71.5 65.8
. 2 Honolulu 16.6 61.8 San Francisco 

3.9 59.9
+11.5 
60.8

' 3 Los Angeles 290.4 51.6 +13.9 
. 51.6

4 San Francisco 188.9 50.5 + 9.1 
50.5

5 Portland 41.3 55.5 San Francisco 
11.3 55.6

Seattle 
.6 54.0

+ 6.6 
55.0

6 Seattle 81.1 52.3 + 1.2 
52.3

7 Boise 17.8 55.5 San Francisco 
1.5 56.7

+ 8.1 
56.1

8 Salt Lake 20.4 55.5 Omaha
tz /I CC o +10.1 C C *7



Table 10 (Continued). 
9 Las Vegas

10 Phoenix 13.

11 Albuquerque 12.

12 Denver 19.

13 Billings 17.

14 Minneapolis 260.

15 Omaha 103.

16 Des Moines 77.

17 Dallas 475.

18 Atlanta 611.

19 Cincinnati 970.

55.2 Los Angeles
6.3 53.8

55..6 Los Angeles
29.6 53.8

55.2 Omaha
' , 16.7 55.4

54.0 Omaha
34.3 53.9

54.4 Minneapolis
13.1 "54.5

48,9

49.6

49.5

54.5 Des Moines
28.2 54.2

50.4

54.1 Des Moines'
223.4 53.3

6

6

3

3

4

1

2

3

6

0

2

San Francisco
5.0 57.2

Omaha
32.0 54.1

+14.9
55.4

+13 . 0 
54.7

+ 7.6
55.3

+ 2.8
53.9

+ 2.1
54.5

+ 2.9
48.9

+ 4.2 
' 49.6
+ 2,9
49.5

+ 3.8
54.3

+ 2.8
50.4

Minneapolis
93.5 53.1

+ 2.7 
53.5 uito



Table.10 (Continued).
20 New York 875.2 55.9 Minneapolis Atlanta

121.1 51.9 391.6 54.8
21 Miami 153.8 55.3 Atlanta

11.3 54.0
dozens of eggs produced and consumed - 4,946,902,822 (2*1% decrease)
truckloads per week consumed - 5285.0
yearly per capita consumption - :3 07.2610448
average U.S. retail price per dozen - 54.1 (5.8% increase)

+ 2.7 
54.2

+ 2.6 
54.6

inw
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Midwestern and eastern trades., would be affected very 
little, . Prices' would increase about. 3% in these areas.
The total effect on exports can be seen in Figures Al- 
A7 of the appendix.

Nine Percent Increase in Arizona Bgg Production and Seven 
Percent Increase in California Production

Past data on Arizona and California egg production 
shows that since 1959 egg production has increased an 
average of 9% per year.in Arizona and 7% per year in 
C a l i f o r n i a .  ̂ This represents an increase of over a million 
dozen per year in Arizona and about a 31 million dozen 
increase each year in California. Essentially then this 
situation represents projected 1966 Arizona and California 
egg production. The effect of such a production increase 
is estimated to decrease retail price in southern California 
and Arizona by nearly 2% of its 1965 level. San Francisco 
price would drop slightly more. . Arizona reta.il price is 
predicted to be 47.SP per dozen. This compares favorably 
to the 1966 Arizona retail price of 45-47$ per dozen.^
The overall result is estimated to be a ,63% increase in 
national egg production accompanied by a 1,4% drop in

^Computed from 1960-65 series of Agricultural 
Statistics, USDA.

^Estimated by Associated Grocers, Phoenix, Arizona:.
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national retail prices (Table 11). The effect on trade 
flows is limited to slight increases' in shipments (with 
one exception).. This is a result of the small per capita 
consumption increase. Los Angeles would ship 22 truckloads 
per week to Dallas. Figures A1-A7 of the appendix show 
this situation.

Ten Percent Increase in Northern California, Oregon and 
Washington Egg Production

Northern California, Oregon and Washington appear 
to be the only western states which could offer substantial 
competition to southern California as a surplus egg producer 
and shipper. Washington and northern California had small : 
surpluses in 1965 and Oregon a small deficit. Western 
states increase egg production about 7% per year.̂  Should 
these three areas succeed in increasing egg production by 
as much as 10% per year, ceteris paribus, could they offer 
substantial competition to southern California? Results 
are shown in Table 12. Total U.S. production would increase 
63% accompanied by a 2.5% decline in national prices. 
Southern California retail prices would decline nearly 
2% but northern California could expect a 4% price de
cline. Oregon could expect a 5% price decrease and 
Washington a 10% decrease.

7Rogers and Bluestone, op. cit.



Table 11. Equilibrium egg flows and retail prices per dozen - 9% increase in
.Arizona and 7% increase in California, egg production.

Region _

Intra-Regional 
Shipments/■ 
Truckloads 
Per Week
Qty @ b/doz

Regional Imports - Truckloads Per Week
From From From 

Qty @ 6/doz Qty @ 6/doz Qty @ 6/doz
% Change,
Average
Price/doz

''1 Anchorage . ' ,8 58.5 Portland Seattle 
1.0 70.1 7.4 70.0

+ . .15 
66.2

2 Honolulu 1,6.6 53.6 Los Angeles 
5.6 53.7

- .15 
53.7

,":3 Los.Angeles . 315.7 ■ 44,4 ' - 1.9 
, 44.4

4 San Francisco 200.7 4 5% 3 - 2.1
45.3

■5 Portland 40.3 50.1 San Francisco 
15.9 50.3

- 2.7 
50.2

6 Seattle 82.5 50.7 - 1.9 
50.7

7 Boise 17.8 50.0 Los Angeles 
2.7 51,9 - 1.7 

51.0

8 Salt Lake 20.4 ' 49.5 Los Angeles 
8.1 49.9

- 1.8 
49.7



Table 11 (Continued).
9 Las Vegas

10 Phoenix

11 Albuquerque

12 Denver

13 Billings . 

14.Minneapolis

15 Omaha -

16 Des Moines

17 Dallas

18 Atlanta

19 Cincinnati

.6 47.9

19.3 48.3

12.3 49.8

19.3 51.1

17.5 ■ 51.7

265.9 46.9

106.0 47.1

79.0 47.6

475.6 I 52.0

624.2 48.5

970.2 52.2

LOs Angeles
12.3 46.6

Los Angeles
27.4 46.6

Los Angeles
18.4 51.2

Los Angeles
36.0 52.6

Los Angeles
9.0 53.2

Los Angeles
22.2 51.3

Des Moines
249.9 51.4

-  2.1
47.2

- 1.9
47.5

-  1.8
50.5

- .9
51.9

San Francisco - 1.1
4.9 53.5 52.8

- 1.3
46.9

- 1.1 :
47.1

-  1.0
47.6

. Omaha, - 1.3
51.8 51.6 51.6

-  1.0
48.5

'■ Omaha Minneapolis — 1.0
34.6 51.4 . 57.9 ' 51.2 . 51.6

in



Table 11 (Continued).
20 New York 875.2 54.1 Atlanta Minneapolis

375.1 52.9 164.0 50.0
21 Miami : 153.8 53.4 . Atlanta

14.5 52.1 '
dozens of eggs produced and consumed - 5,099,021,666 (.6% increase)
truckloads per week produced and consumed - 5432.6
yearly per capita consumption - 315.8324317
average U.S. retail price per dozen - 50.4 (1.4% increase)

- .9
52.3

- .9 
52.7

U r
00



Table 12, Equilibrium egg flows.and retail prices per dozen - 10% increase in
northern California, Oregon and Washington egg production.

Region

Intra-Regional 
Shipments, 
Truckloads .
Per Week
Qty @ t/doz

Regional Imports - Truckloads Per Week
From . From From 

Qty @ 4/doz Qty @ C/doz Qty @ */doz
% Change, 
Average - 
Price/doz

1 Anchorage ..s 53.9 Seattle . 
, 8.8 65.4

~ 8.6 
• 59.6

2 Honolulu . 16. 6 53.7 Los Angeles 
1.7 53.7

San Francisco 
3.9 53.7

- 1.5 
53.7

3 Los Angeles
•

315.3 44.5 - 1.8 
44.5.

' 4 San Francisco 202.7 44.4 - 4.1 
44.4

5 Portland 45.5 ' 49.3 San Francisco 
8.0 49.5

Seattle 
3.2 47.9

- 5.2 
■ 48.9

6 Seattle 86.8 46.2 -10.6
46.2

7. Boise 17.8 49.4 San Francisco 
2.8 50.7

- 3.5
50.1

8 Salt Lake 20.4 49.7 Los Angeles 
- 8.1 50.0 :

- 1.6 
49.8



Table 12 (Continued)...
9. Las . V e g a s ' .6, 48.0

10 Phoenix 18.2 48 . 4

11 Albuquerque 12.3 ' 49.9* • i

12 Denver ' 19.3 . 51.1

13 Billings 17.4 50.9

14 Minneapolis. 265.4 ' 47.1

15 Omaha 105.9 47.3

. 16 Des Moines 78.8 •' 47.7

17 Dallas 475.6 52.1

18 Atlanta 622.9 . 48.6

19 Cincinnati : 970.2 52.3

Los Angeles
12.3 46.7

Los Angeles .
28.4 46.7

Los Angeles
18.4 51.3

Los Angeles 
35.9 52.6

San Francisco 
14.3 ' 52.7

Los Angeles 
15.1 51.4

Des Moines 
250.1 51.5

—  1.6
47.4

- 1.9
47.5

- 1.5
50.6

51.9
• 3.0
51.8

47.1
■ . 6
47.3

47.7
Omaha - 1.1

58.2 51.7 51.7

48.6
Omaha Minneapolis - .8

28.4 51.6 62.4 51.3 51.7
evo



Table 12 (Continued).
20 New York 875.2 54.2 Atlanta Minneapolis

376.8 53.1 160.0 "50.2
21 Miami 153.8 53.6 ' Atlanta

14.2 52.2
dozens of eggs produced and consumed — 5,084,994,845 (.6% increase)
truckloads per week produced and consumed - 5432.7
yearly per capita consumption -.315.8381891
average U.S. retail price per dozen - 49.8 (2.5% increase)

-  .6 
52.5

-  .6 
52.9

H
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Western egg flows, would . be altered slightly. San 

Francisco could replace Los Angeles as the supplier of 
Billings, Boise and Honolulu deficits. These total 21 
truckloads per week. Los Angeles would ship 15 truckloads, 
per week to Dallas to compensate for this loss of markets. 
Seattle would ship to Anchorage as before and also to Port
land which would remain a deficit producer (see Figures 
A1-A7 in appendix)

Regional Shifts in Production
The regional distribution of egg production in the 

United States is not constant over time„ Some regions of 
the country increase egg production substantially each 
year, some increase only slightly and some find their total 
production decreasing each year. The result is a constantly 
shifting pattern of egg production. Rogers and Bluestone 
found from analyzing past egg production data that from the 
period 1957-59. to 1965 the average yearly regional per., 
cent change was as follows;̂

Region . Per Cent Change
South Atlantic states 11% yearly increase
South Central states 10% yearly increase
Western states 7% yearly increase
West North Central states 6% yearly decrease

8Ibid.
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East: North Central states' 4% yearly decrease ■
North Atlantic states . 2% yearly decrease

This results in a 2.7% increase in U.S. production 
and a 5.5% decrease in the average retail price of a dozen 
eggs (Table 13).

• This experiment estimates 1966 egg production and 
prices disregarding 1966 consumption increases resulting 
from population and income gains. Southern California 
and Arizona price is estimated to drop nearly 6% and trade 
flows would be affected little. The major trade change 
is that Los Angeles would ship 3 9 truckloads of eggs per 
week to Dallas.

Ten Percent Increase in Southern States Production
Egg production in the southern states of Arkansas, 

Louisiana, North Carolina, South Carolina, Georgia, Alabama,
Mississippi and Florida increased about 10% per year be-

■ 9tween 1957-59 and 1965. This represents over a 50%
total increase during that time - the largest increase for
any region of the country. These are the results found
by Rogers and Bluestone as they examined historical USDA
egg production data.

9Ibid.



fable 13.; Equilibrium egg flows, and .retail prices per dozen - "regional shifts
in production.

Region

Intra-Regional 
Shipments,;
Truckloads^ Regional Imports - Truckloads Per Week
Per Week % Change,

From ' From From Average
Qty @ */doz Qty @ t/doz Qty @ */doz Qty @ */doz Price/doz

53.3 ' Seattle
8.8 64.{ • 9.3 

59.1
2 Honolulu 17.7 51.9 Los Angeles

4.9 51.9
- 4.8
51.9

3 Los Angeles 322.7 42 . .6 - 5.9
42.6

4 San Francisco 204.9 43.6 • 5.8 
43.6

5 Portland

6 Seattle

7 Boise '

8 Salt Lake

44.2 48.5

87.4 45.6

San Francisco 
13.0 48.7

19.1 48.2 Los Angeles
1.8 50.1

21.8 47.8 Los Angeles
' 7.3 48.1

- 5.8
.48.6
- 11.8 
45. 6

- 5.4 
49,1

- 5.3 
/ 47.9



Table 13 (Continued).
■ 9 Las Vegas

10 Phoenix

11 Albuquerque

12 Denver

13 Billings

14 Minneapolis

15 Omaha

16 - Des Moines ■'

17 Dallas

18 Atlanta

19 Cincinnati

.7 46.2

19.4 46.5

13.1 48.0

20.6 49.3

18.7 5 0.1

271.5 45.2

108.3 45.3

80.6 45.8

523.1 50.3

637.1 46.7

952.9 50.4

Los Angeles
12.5 44.8

Los Angeles 
.28.2 44.8
Los Angeles
18.2 49.4

Los Angeles
35.7 50.8

Los Angeles
5.7 51.4

Omaha
8.2 49.9

Des Moines
228.6 49.6

- 5.6
45.5

- 5.6
45.7

- 5.2
48.7

- 4.5
50.0

San Francisco . - 4.3
7.6 51.9 51.1

- 4.8
45.2

- 4.8
45.3

- 4.8
45.8

Los Angeles ' - 4.6
28.6 49.6 49.9

- 4.7
46.7

Omaha Minneapolis - 4.4
64.3 49.7 92.1 49.4 ' 49.8 CYU1



Table 13 (Continued).
20 New York 859.9 5-2.3 Atlanta Minneapolis

4.83.3 51.2 97.4 48.2
21 Miami 170.7 51.6 Atlanta

• ■ ' • : V • . . ' .8 50.3 _______ _
dozens of eggs produced and consumed - 5,187,990,215 (2.7% increase), 
truckloads per week produced and consumed - 5542.5 < .
yearly per capita consumption - 322.2354171 
average U.S., retail price per dozen - 48.3 (5.5% decrease)

- 4.1 
50.6

— 4.3 
50.9

<y>
<Ti
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Southern states', e^g surpluses are primarily shipped 
to the northeastern population centers. These trade re~ 
suits are substantiated by an article in the November 1966 
Pacific Poultryman^Q which stated that 50-75% of southern 
eggs cartoned on the farm are sent to New Yorks, Seale 
obtained similar results. Southern eggs apparently cause 
little trade interference with southern California surplus 
shipping activity. However, they can have nationwide 
effects on retail prices (Table 14). . A 10% increase in 
southern production, ceteris paribus, increases total U.S. 
production 2,5% and decreases the average retail price of 
a dozen eggs nearly 4% to 49,1C per dozen. Prices in 
other surplus producing areas are strongly affected. 
California prices decrease nearly 4.5%. Price is lowered 
5% in the midwestern regions. The most significant trade 
change is that Omaha would no longer ship to Cincinnati, 
but to Denver (see Figures A1-A7 in the appendix).

Five Percent Decrease in Midwestern Production
The states of Iowa, South Dakota, North Dakota, 

Minnesota, Nebraska, Missouri and Kansas.have, traditionally 
been the egg-basket of the U.S. They have, been increasingly 
challenged by the South and other areas in the past decade.

10"How the South Markets Its Eggs",. Pacific 
Poultryman, November 1966, p. 33.



Table 14. Equilibrium egg flows and retail prices per dozen - 10% increase in
southern egg production.-

Region

Intra-Regional 
Shipments, 
Truckloads 
Per Week
Qty 0 C/doz

Regional 
. Truckloads
From'

Qty 0 S/doz

Imports .
.Per Week .

From 
Qty 0 4/doz

% Change,
Average
Price/doz

1 Anchorage .8 57.6 Seattle 
. 6.6 69.1

Portland . . 
. 1.8 69.3

. 0 
65.3

2 Honolulu 16.6 52.6 Los Angeles 
5.8 52.6

- 3.5 
52.6

3 Los Angeles 320.0 43.3 — 4.4 
43.3

4 San Francisco 203.0 44.3 — 4.3 
44.3

5 Portland 39.5 49.3 Los Angeles 
9.6 50.0

San Francisco 
7.6 49.4

- 3.9 
49.6

6 Seattle 83.3 49.8 -3.7
49.8

7 Boise t, 17.8 48.9 Los Angeles 
2.9 50.8

- 4.0
49.8

8 Salt Lake 20.4 48.4 Los Angeles 
8.4 48.8

- 3.9 . 
48.6



Table 14 (Continued). 
9 Las Vegas

10 Phoenix 18„

11 Albuquerque 12.

12 Denver 19.

13 Billings 17.

14 Minneapolis 271.

'15 Omaha ' .108,

16 Des Moines ' 8 0.

17 Dallas 498,

18 Atlanta 637.

19 Cincinnati 970.

46.8 Los Angeles
. 12.5 45.5

47.2 Los Angeles
29.1 45.5

48.7 Los Angeles
<' 18.8 50.1

49.9 Los Angeles
13.6 51.5

50.7 Los Angeles
14.4 52.1

45.2

45.4

45.8

50.3 Omaha
61.1 49.9

46.7

50.4 Des.Moihes
248.3 49.6

6

2

3

3

4

5

2

6

5

1

2

Omaha
23,1 49.8

- 4,1
46.2
4 , 3. 

■46,3
™ 3.9
49.4

" 3,8
50.4

- 3,7
51.4

- 4,8
45.2
4,6

45.4
- 4.8 
45.8

- 4.2
50.1

- 4.7
46.7

Minneapolis
119.5 "49.4

- 4,4 
49,8



Table 14 (Continued). .
20 New York 875.2 52.3 Atlanta Minneapolis

4.68. 6 51.1 96.9 48.2
21 Miami . 1-69.2 51.6 Atlanta

: ' ; ■: ' ■ • ■  - . r 2.3 • 50.3 ' . . ' .
dozens of eggs produced and consumed - 5,176,933,183 (2.5% increase) 
truckloads per week produced and consumed - 5530.9 
yearly per capita consumption -321.548644
average U.S. retail price per dozen - 49.1 (3.9% decrease)

- 4,3 
50.5

- 4.1
51.0
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This challenge plus a failure to streamline production and 
marketing procedures' has resulted in decreasing total egg 
production .r> 5% per year since the mid’-f if ties’, ̂  This 
trend is not expected to change„ price and trade impli
cations for southern California and the rest of the nation 
are shown in Table 15. The total effect of a 5%. decrease 
in midwestern production is a .9% decrease in total U.S. 
production and a 1.3% increase in average retail prices. 
Western states could expect a 1% increase in price. Egg 
trade flows would change little. Los Angeles could ship 
about four truckloads per week to Dallas which was previously 
supplied solely by Omaha. Omaha would, however, continue, 
to be Dallas' primary supplier.

11Rogers and Bluestone, op. cit.



Table 15. Equilibrium egg flows:and retail prices per dozen - 5% decrease.in
midwestern egg production.

Intra-Regional
Shipments,
Truckloads Regional Imports - Truckloads Per Week
Per Week % Change,

From From From Average
'Region Qty @ b/doz Qty @ b/doz Qty 9 4/doz Qty @ */doz Price/doz,

8 59.51 Anchorage

2 Honolulu

3 Los Angeles 310.0 45.8

4 San Francisco 196.8 46.9

5 Portland 41.3

6 Seattle 81.6

7 Boise '

8 Salt Lake

Seattle 
8.3 70.9

16.6 55.1 Los Angeles
5.3 55.1

51.8 San Francisco 
13.9 52.0

51.7

17.8 51.5 Los Angeles
2.3 53.3

20.4 51.0 Los Angeles
7.6 51.3

0
65.2

+ 1.1 
• 55.1
+ 1.1
45.8

+ 1.3
46.9

+ .6
51.9
0

51.7
+ 1.0 
52.4

+ .9
51.1



Table 15 (Continued).
9 Las Vegas .6 49.4 Los Angeles

12.1 48.0
10 Phoenix 18.2 49.8 Los Angeles

27.7 48.0
11 Albuquerque 12.3 51.3 Los Angeles

• . 17.9 52.6
12 Denver- 19.3 52.6 Los Angeles

v ■ 35.1 54.-0
13 Billings . 17.4 53.3 Los Angeles

13.5 54.6
.14 Minneapolis 261.4 48,4

15 Omaha . ■ 104,3 48,6

16 Des Moines ' 77.7 49.0

17 Dallas ■ 475,6 53,5 Los Angeles
3.6 52.8

18.Atlanta 614,2 49.9

19 Cincinnati 964.8 53.6 . Des Moines'
234.8 52.8

Omaha 
62,0 53.1

+ 1.0 
48.7

+ 1.0
48.9

+ 1,2
52.0

+ 1.7
53.3

+ . 9 
53, 9

+ 1.9
48.4

+ 2,1 
48.6

+ 1.8
49.0

+ 1,5
53.1

+ 1,8
49.9

Omaha Minneapolis + 1.7
16,5 52,9 77.2 - 52.6 53.0

'-ju>



Tdble 15 (Continued).
.20 New'York ‘ 875-2 55.5 Atlanta Minneapolis

'387.6 54.4 ' 131.0 "51.5
21 Miami 153.8 54.8 Atlanta

12.1 53.5
dozens of eggs produced and consumed - 5,006,379,362 (.9% decrease) 
truckloads per week produced and consumed - 5348.7 '
yearly per capita consumption - 310.9552399 
average U.S. retail price per dozen - 51.6 (1.3% increase)

+ 1,9 
53.8

+ 1.8 
54.2



CHAPTER .IV

SUMMARY AND CONCLUSIONS

This research is an attempt to utilize an algoithm 
in determining egg prices resulting from interregional 
competition. Prices estimated by the model compare favor
ably with actual prices (Table 8). There is, however, 
no good yardstick against which egg trade flows shown by 
the model can be evaluated. These trade flows compare 
favorably to those shown in older and similar studies if 
one keeps in mind regional production shifts over time.

Equilibrium trade flows are-illustrated in Figure 
3. Solid arrows represent normal trade flows. Dotted 
arrows represent trade flows occurring only as a result 
of simulated production conditions.. Los Angeles, in the 
seven production situations examined was the primary 
supply region for western states. Los Angeles supplied 
eggs to the Dallas region under conditions of: (1) in-
creased California and Arizona production; (2) increased 
northern California, Oregon and Washington production;
(3) regional changes in production;, and (4) decreased 
midwestern production. Apparently the states of Texas, 
Oklahoma and Louisiana are. potential markets for southern 
California eggs. Northeastern- regions (Cincinnati and

' 75
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New York) were supplied ■ by the midwe'stern- and southern 
trade cities of Minneapolis,.. Omaha, Des Moines and Atlanta. 
Florida received eggs to fill its deficits from Atlanta 
under all conditions examined. Texas, Oklahoma and 
Louisiana, all with substantial deficits, were supplied 
by Omaha in all cases with Los Angeles occasionally con
tributing small quantities in the situations listed, previ
ously. Seattle shipped its surpluses to Anchorage and San 
Francisco was a prime supplier for Oregon. Omaha would 
supply Salt Lake, Denver and Albuquerque when southern 
California and Arizona egg production was decreased .25%.

The rationality of the SWEP goal of cutting the 
number of eggs produced and marketed for table egg use in 
order to raise price is verified by this research. It is 
also in keeping, with accepted demand theory. A 25% de
crease in southern California and Arizona egg production 
indicated a 14% increase in retail price for those regions 
and a 6% increase nationally. The.price increase in 
southern California and Arizona is the end sought by SWEP.. 
Not, however, that the remainder of the nation's egg 
producers would also benefit substantially from SWEP's 
production curb without taking any action. Perhaps it 
would be more advantageous for SWEP to decrease production 
by something less than 25% and to attempt, to get other, 
large egg marketing organizations to make similar decreases
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in their total production. SWEP egg producers would stand 
to receive a larger total revenue if' all U.S.. production 
Was cut, than they would receive if only SWEP production ' 
was decreased. Total revenue nationally could be. the 
same either way. '

The SWEP goal of a production decrease has been 
examined in this thesis from the standpoint of its ration
ality for SWEP as an organization. This organizational 
objective could differ from objectives of individual 
SWEP producers. That is - increased production and 
economies of large scale operations.

Further price decreases are indicated by this 
study if SWEP and other producers do not succeed in cutting 
egg production. The experiment in which the 1965 regional 
egg production pattern was changed points this out. These 
regional production shifts are the most likely to actually 
occur of any situation examined here. Optimum results 
indicated a 5.5% price decrease associated with a 2.7% 
increase in total egg production. Total U.S. egg con
sumption is growing at less than 1% per year.^ The result 
appears obvious. When total production increases faster 
than total consumption egg surpluses develop which decrease 
price, A 5.5% yearly price decrease was suggested by the

^Calculated from Table 1.
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computer solution. This does not take into account the 
yearly: total consumption increase due to population growth,,, 
nor does it consider the effect of increasing per capita 
income on egg consumption, Brandow estimated the income 
elasticity for eggs at retail to be .1600.^ The combined 
effects of population and income growth would lessen the 
5.5% price effect somewhat.

Southern California appears to have good possi
bilities for egg exports in the future if it can survive 
further price decreases. With midwestern production 
decreasing 5% yearly and its population increasing only 
about 1% yearly^ it poses a decreasing threat as a surplus 
producer. Southern California may be able to fill some 
deficits formerly filled by the Midwest, Texas seems to 
be a potential importer of southern California eggs as 
indicated in Table 15.

Southern states’ egg production can have unfavorable 
price affects in southern California as shown previously, 
but seems to offer little export competition. The large 
northeastern population centers create such a strong demand 
for southern eggs that even Texas, a large adjacent deficit 
region, does not have strong enough demand to attract 
southern eggs,

Brandow, op. cit.
JRogers and Bluestone, pp. cit., p. 3.



Shipments from southern-California to the North
east were hot suggested by the results of this study, but 
the future possibility is not ruled out. Consequently, 
it appears that southern California could, in the future, 
continue to fill western egg deficits and also fill a 
large part of Texas deficits since the South is so en
grossed in filling northeastern deficits.

Suggestions for Further Research 
Much research is an attempt to duplicate reality 

and make recommendations based on the results. This study 
fits in that category. Reality is known in some research 
and the researcher can tell if it has been duplicated 
accurately. This is not true of U.S. egg trade flows.
The best picture of these flows available now is that based 
on secondary data and on computational techniques. An 
actual: picture would be valuable in verifying or discrediting 
such studies and in evaluating the effectiveness (or lack of 
it) of current research procedures. If the actual egg flow 
picture were known its efficiency could be evaluated and 
useful, money-saving changes might be made.

These flows could be determined by a nationwide 
survey using mailed questionnaires or through a coordinated 
nationwide research effort where state agencies submit 
primary data on interstate egg shipments to a central
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point for consolidation and analysis«. A useful yard
stick would be. provided as a consequence.

Other fruitful areas of research might be to in
corporate into the equations of an interregional egg flow 
problem more of the variables affecting egg trading. 
Transportation costs are probably the most influential 
factor determining egg trades but production and marketing 
costs are certainly worthy of consideration.



' - ' A P P E N D I X

Optimum trades are presented here in bar graphs, 
from the.,egg exporter's point of view- Equilibrium egg 
shipments from each surplus region are shown, first using 
actual 1965 production data as the standard and then 
shipments under the six simulated conditions are pre^ 
sented. Quantities imported were obtained from Tables 
9 through 15,

Dotted lines in the simulated conditions indicate 
quantities traded using actual data as the base. Trucks 
loads of eggs shipped per week are also printed in the 
bar opposite each importing trade city.
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IMPORTING
REGION

PORTLAND

BOISE

BILLINGS

DENVER

HONOLULU

SA LTLA K E

ALBUQUERQUE

LASVEGAS

PHOENIX

TRUCKLOADS
PER WEEK

1.6

2.5

13.7

3 3 .9

5 .4

7.8

18.1

12.2

2 8 .0

A C T U A L  1965  DATA

LASVEGAS 6 .3
i
i
1

PHOENIX

i

2 9 .6  !

2 5  %  DECREASE IN SOUTHERN CALIFORNIA AND
ARIZONA PRODUCTION

Figure Al. Los Angeles egg exports.
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'IMPORTING
REGIONS

DALLAS

BOISE

BILLINGS

DENVER

HONOLULU

SA LTLA K E

ALBUQUERQUE

LASVEGAS

PHOENIX

DALLAS

BOISE

BILLING S

DENVER

HONOLULU

SALTLAKE

ALBUQUERQUE

LASVEGAS

PHOENIX

TRUCKLOADS
PER WEEK

22.2

2.7

9 .0

3 6 .0

5 .6

8.1

18.4

12.3

2 7 .4 ____________________________________________ [|

INCREASED CALIFO RNIA  AND ARIZONA PRODUCTION

2 8 .6

1.8

5.7

35.7

4 .9

7 .3

18.2

12.5

2 8 .2
A LLREG IO NAL PRODUCTION CHANGED

Figure Al. Los Angeles egg exnorts (Continued).
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REGION

PORTLAND  

' BOISE 

BILLINGS  

DENVER  

HONOLULU 

SALTLAKE  

ALBUQUERQUE 

LASVEGAS  

PHOENIX

85

9.6!

2 .9  !

14.4

13.6

5 .8

8 .4

18.8

12.5

29.1

TRUCKLOADS
PER WEEK

1 0 %  INCREASE IN SOUTHERN PRODUCTION

DALLAS 15.1

DENVER 3 5 .9

1
1
1
1

HONOLULU 1.7
1
1
1

S A LTLA K E

i

8.1 !

ALBUQUERQUE

11
1 8 .4  !

LASVEGAS 12.3 |

PHOENIX

1
2 8 .4  |

1 0 %  INCREASE IN NORTHERN C ALIFO R NIA  , OREGON  

AND WASHINGTON PRODUCTION

Figure Al. Los Angeles egg exports (Continued),
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IMPORTING
REGION

DALLAS

BOISE

BILLING S

DENVER

HONOLULU

SALTLAKE

ALBUQUERQUE

LASVEG AS

PHOENIX

3.6

2.3

13.5

35.

5 .3

7.6

17.9

12.1

27.7

TRUCKLOADS 
PER WEEK

5 %  DECREASE IN M IDW ESTERN PRODUCTION

Figure Al. Los Angeles egg exports (Continued)
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IMPORTING
REGION

DENVER

CINCINNATI

DALLAS

SALTLAKE

ALBUQUERQUE

DENVER

CINCINNATI

DALLAS

DENVER

CINCINNATI

DALLAS

DENVER

CINCINNATI

D A LLAS

TRUCKLOADS
PER WEEK

14.4

71.

ACTUAL 1965 DATA

6 .4

16.7 1--
3 4 .3

0

3 2 .0

2 5 %  DECREASE IN SOUTHERN CALIFORNIA AND ARIZONA
PRODUCTION

3 4 .6

51.8  J
INCREASED CALIFORNIA AND A R IZO N A  PRODUCTION

6 4 .3

8.2
ALLR EG IO N A L PRODUCTION CHANGED

Figure A2. Omaha egg exports.
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IMPORTING
REGION

TRUCKLOADS
PER WEEK

23.DENVER

CINCINNATI

DALLAS
1 0 %  INCREASE IN SOUTHERN PRODUCTION

r  “ i

DENVER

28 .4CINCINNATI

58 .2DA LLA S
1 0 %  INCREASE IN NORTHERN CALIFO RN IA , OREGON AND

WASHINGTON PRODUCTION

DENVER

16.5CINCINNATI

6 2 .0DALLAS
5 %  DECREASE IN MIDW ESTERN PRODUCTION

Figure A2. Omaha egg exports (Continued),
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IMPORTING
REGION

CINCINNATI 

NEW YORK

BILLINGS  

CINCINNATI 

NEW YORK

71.0

152.5

A C TU A L 1965 DATA

TRUCKLOADS
PER WEEK

9 3 .5

121.1
i l

2 5 %  DECREASE IN SOUTHERN CALIFORNIA AND
A RIZO NA PRODUCTION

CINCINNATI 57 .9

1
1
i

NEW YORK 164 .0

i
1
1

INCREASED CALIFORNIA AND ARIZONA PRODUCTION

CINCINNATI 

NEW YORK

92.1

9 7 .4

ALLREGIONAL PRODUCTION CHANGED

CINCINNATI 

NEW YORK

119.5

9 6 .9

1 0 %  INCREASE

iI
IN SOUTHERN PRODUCTION

Figure A3. Minneapolis egg exports.
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CINCINNATI

i

7 7 .2  !

NEW YORK 131.0

5 %  DECREASE -  MIDWESTERN PRODUCTION

CINCINNATI 

NEW YORK

6 2 .4
1
1
1

i
160.0 !

10%  INCREASE -  NORTHERN C A L IF O R N IA , 
OREGON AND WASHINGTON

Figure A3, Minneapolis egg exports (Continued).
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IMPORTING
REGION

M IA M I 

NEW YORK

M IAM I 

NEW YORK

MIAMI 

NEW YORK

MIAMI . 

NEW YORK

MIAMI 

NEW YORK

MIAMI 

NEW YORK

TRUCKLOADS
PER WEEK

13.7

3 7 9 .6 } £
ACTUAL 1965 DATA

1.3

391.6
I

2 5 %  DECREASE IN SOUTHERN CALIFORNIA AND ARIZONA  
  PRODUCTION

14.5

375.1 M
IN C R E A S E D  CALIFORNIA AND ARIZONA PRODUCTION

.8

4 8 3 .3

ALLREGIONAL PRODUCTION CHANGED

2 .3  !

4 6 8 .6 II
1 0 %  INCREASE IN SOUTHERN PRODUCTION

n
14.2 !

3 7 6 .8 M
1 0 %  INCREASE IN NORTHERN C A L IF O R N IA , OREGON AND

WASHINGTON PRODUCTION

Figure A4, Atlanta egg exports.
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IMPORTING
REGION

MIAMI 

NEW YORK

12.1

TRUCKLOADS 
PER WEEK

387.6

in
i

5 %  DECREASE -  MIDWESTERN PRODUCTION

Figure A4. Atlanta egg exports (Continued),
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IMPORTING
REGIONS

PORTLAND

LASVEGAS

BOISE

HONOLULU

PORTLAND

BILLINGS

PORTLAND

BILLINGS

TRUCKLOADS
PER WEEK

12.6
ACTUAL 1965  DATA

5 .0

1.5

3 .9

11.3
ll

2 5 %  DECREASE IN SOUTHERN CALIFO R N IA  AND ARIZONA
PRODUCTION

4 .9

15.9 1
INCREASED CALIFORNIA AND A RIZO NA PRODUCTION

PORTLAND

7.6

13.0

. ALLREGIONAL PRODUCTION CHANGED

PORTLAND 7.6

1 0 %  INCREASE IN SOUTHERN PRODUCTION

2.8BOISE

3 .9HONOLULU

14.3BILLINGS

0.0PORTLAND
10%  INCREASE IN NORTHERN C A LIFO R N IA , OREGON AND

WASHINGTON PRODUCTION

Figure A5. San Francisco egg exports.
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IMPORTING
REGION

TRUCKLOADS 
PER WEEK

PORTLAND 13.9

5 %  DECREASE -  MIDWEST PRODUCTION

Figure A5. San Francisco egg exports (Continued).
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IMPORTING
REGION

TRUCKLOADS
PER WEEK

CINCINNATI -- 2 5 0 .4

CINCINNATI

CINCINNATI

CINCINNATI

CINCINNATI

ACTUAL 1965 DATA

2 2 3 .4 _____ l
2 5 %  DECREASE IN CALIFORNIA AND ARIZONA PRODUCTION

CINCINNATI 2 4 9 .9
INCREASED CALIFORNIA AND ARIZONA PRODUCTION

2 2 8 .6

ALLREGIONAL PRODUCTION CHANGED

CINCINNATI 2 4 8 .3
10%  INCREASE IN SOUTHERN PRODUCTION

250.1
10%  INCREASE IN NORTHERN CALIFORNIA, OREGON AND

WASHINGTON PRODUCTION

2 3 4 .8

— ~tii
_ J

5 %  DECREASE IN MIDWESTERN PRODUCTION

Figure A6, Des Moines egg exports,
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REGIONS

TRUCKLOADS
PER

ANCHORAGE 8 .3

ACTUAL 1965 DATA

PORTLAND .6

ANCHORAGE 8.3

2 5 %  DECREASE IN SOUTHERN CALIFORNIA AND ARIZONA
PRODUCTION

ANCHORAGE

INCREASED CALIFORNIA AND ARIZONA PRODUCTION

ANCHORAGE 8.8
ALLREGIONAL PRODUCTION CHANGED

ANCHORAGE 6.6
1 0 %  INCREASE IN SOUTHERN PRODUCTION

PORTLAND

ANCHORAGE

3 .2

8.8
10%  INCREASE IN NORTHERN CALIFORNIA, OREGON 

AND WASHINGTON PRODUCTION

Figure A7. Seattle egg exports.



ANCHORAGE 8.3

5 %  DECREASE -  MIDWESTERN PRODUCTION

Figure A7. Seattle egg exports (Continued).
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