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Leas.t-Cost Egg Marketing Systell) for the Northeast 

A. P. Sternberger and W. L. Henson'>'( 

Introduction 

Eggs are produced in all regions of the United States. They 

are a relatively homogenous product and barriers to movement between 

regions are limited. Consequently, eggs produced in any one region may 

compete for markets in any other region. In recent years there has been 

a considerable SQift in location of egg productionl:./ and competition 

among producing areas for markets has been very keen. Historically, 

the Northeast has been a deficit area while the Southeast and West North 

Central areas have been surplus regions exporting to the Northeast. Due 

to competition, price differences among regions have tended to approxi-

mate transfer costs which are the costs of transportation as well as 

allowances for quality changes during transportation. Reduction in the 

costs of marketing eggs within a deficit region should aid producers in 

that region in competing with producers from other regions. Such reduc-

tions may also encourage cost reductions by producers and handlers in 

surplus regions who wish to ship eggs to markets in deficit regions. 

Once eggs are produced, they must be delivered to consumers 

for final consumption. This can be accomplished in a number of different 

*Professor of Agricultural Marketing at Pennsylvania State 
University and Agricultural Economist, Poultry Branch, MED, ERS, USDA 
respectively. 

_!/Neveux, J. P. Changes in the Location Of the 100 Leading 
~E~g~g~-~·P~r~o~d~u~c~L~·n~g~~C~o~u~n~t~i~e~s~i~n~t~h~e~U~n~i~te~d~S~t~a~t~e~s, A.E. Res. 247, Cornell Agr. 
Exp. Sta., Ithaca, N.Y., April 1968. 
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ways but ~achmethod requires t;he performance of services such as assem~ 

bly, processing a:nd distribution of product. The metl;J.od of l?roviding 

marketing services influences marketing costs. Previous studi~s have 

resulted in the i4entification of at l~ast seven distinct methods of 

marketing eggs in the Northeast.~/ If Northeastern egg producers are 

to improve their competitive position with regard to producers in other 

areas, they need to perform the marketing services required at a lower 

cost than their competitors in other regions. The objective of this 

study is to determine the least.-cost combination of alternative marketing 

m~thods to serve the market ;for eggs produced and consumed in the J>lorth~ 

east region of the United States. This region includes Maryland, West 

Virginia, New York, New Jersey, Delaware, Pennsylvania and New England. 

Procedure 

1. Marketing Systems 

A marketing system, as the term is used in this study, is an 

organization of components, each performing a desired function or func• 

tions, by which eggs are moved from production point to a point where 

the:y are available to consumers. The functions performed are assembly, 

processing and distribution. In the performance of these .functions, cer .. 

t:ain services such as transportation, grading, packaging, delivery, financ~ 

ing, etc. are performed by various components in the system . 

.S./Yeh, Chung-Jeh. Main Egg Marketing, Bul. 655, Maine Agr. Exp. 
Sta., Orono, Maine, November 1967, p. 7. 
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Seven marketing systems (or channels) were. identifJ.~d in pre-

3/ 
vious research studies of the Northeast region.- These $ysterns were 

modified iri this study to the six combinations of components listed 

beiow: ·· 

1. Producer-processor-consumer 

2. Producer-processor-retailer 

3. Producer-processor-wholesaler-retailer 

4. Processor-retailer 

5. Processor-wholesaler-retailer 

6. Wholesaler-retailer 

In combinations 1-3, eggs are processed by producers and de-

livered direct to consumers, and retailers or institutions. In com-

bination 4, the processor picks up eggs at producers' farms, processes 

eggs at a central location, and delivers direct to retail stores qr tQ 

retailer warehouses. In combination 5, the processor performs the same 

functions as in 4 except for delivery to retailer--instead, the processor. 

delivers to a wholesaler who then distributes to retailers or institu-

tions. Combination 6 requires wholesalers to assemble egg!? from producers 

(usually outside the Northeast area), process them and distribute to 

retailers and institutions. 

2. Production and Consumption Estimates 

Egg production for the region was estimated on a per county basis 

by use ofl9~4 U.S. Census of Agriculture data regarding average number of 
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layers was theri•)liultiplied by·thenational average production· per liiyer 

(219 eggs· per :hen per' year) to obtain estimated total productic;m per 

county. Egg consumption was also estimated on a cot,mty basis, by_ adjust-, · 

4/ 
· ing consumption data developed by researchers in Maryland- according to 

U.S. Census estimates of county populations. Counties were then aggregated 

into basic trading areas as delineated .by Rand MCNally-2/ and production 

and consumption estimat;es were obtained for each trading area by addition 

of the t;c:;>tals for the counties comprising each area. 

3. Cost Functions 

Functions for estimating costs of performing various mark,-eting 

serv-ices had been developed previously by various researchers in the 

Northeast. These functions were used, where appropriate, to estimate 

costs of performing marketing services under each of the abovementioned 

systems. A matrix of distances was compiled. Linear programming tech-

niques were then employed to·determine which marketing system, or systems, 

would move eggs from production to consumption point at least-cost. 

COsts of Performing Marketing Services 

The types of marketing services performed depends upon the sys-

tern involved but consist essentially of three activities: assembly, 

4/From a forthcoming Maryland Miscellaneous Publication, An · 
Estimate o£ the Monthly Wholesale Level Demand for Eggs, by :F. E. B~der 
and G. A. Bange. 

5/Rand McNally and co. Commercial Atlas and Ma;rketin& Guide, 
Rand McNally apd Company, New York, 1966. · 
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proc~~sing, and distribution. Systems in which producers pr9cess their 

own eggs involve no assembly activity, but this activi~y is present·in 

the other systems. Pr()cessing and distribution activities are common to 

all systems. In this study, assembly refers to the activity of moving 

eggs from production point to processing point; processing refers to the 

activity of cleaning,. grading, and packing eggs into retail or wholesale 

containers; distribution refers to the activity of transporting eggs 

from processing point to final consumer in the case of direct-to-consumer 

sales or to retailers and institutions in any of the other systems. 

1. Assembly Co.sts 

Assembly costs are costs associated with.pick up of eggs at 

production points and transportation t~ central processing locations. 

These costs consi1:;t of .truck .and labor costs. Truck costs include fixe.d 

costs, those associated with ownership and variable costs associated 

with operation. Labor costs, all variable, are mainly drivers' wages 

and salaries but may include part of the costs of loading and unloading. 

Massachusetts researchers have developed egg pick-up cost 

f . b f . . . .1 . 61 h . bl ff . . k unct1ons y use o regress1on ana ys1s.- T e var1a es a ect1ng p1c ~ 

up costs were number of stops per route, round trip distance per route 

for two types of roads and volume of eggs per route. Cost functions 

~/Yergatian, C. and D. A. Storey. Wholesaler Egg Marketing 
Costs in Massachusetts: An Analysis of the Effect:·of Volume and Procure
ment System, ~ul. 559, Massachusetts Agr. Exp. Sta., Amherst, MaSs., 
October 1966. 
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were developed for truqks with capacities o£ 125, 225,·anq 325 case~ of 

eggs per trip. The Junctions are:· 

where 

$2.50, 

l) 

3) 

4) 

PC 1 

. .. . .. '•L 
= 26.27 + .0624 (D) + 2.50 (60) 

L 
PCz = 30. 16 + .0712 (D) + 2. 5,0 (6Q) . 

L Pc3 = 50.30 + .0826 (D) + 2.50 (60) 

L = 16 (N) + .7 (V) + 1.33 (01) + 1.71 (D /_/ 
. . . ·~ 

In the above equations, 

PC1 

PC2 

D 

L 

N 

v 

= total pick .. up cost per week in dollars 
for a 125 case capacity truck 

- total pick .. up cost per week in dollars 
for a 225 case capacity truck 

= total pick .. up cost per week in dollars 
for a 325 case capacity truck 

distance traveled per week in miles 

= total labor time in minutes per week 

= number of stops per week 

volume of eggs ·in cases per week 

D1 = turnpike distance in miles 

D2 . = rural road distance in miles 
:" '~ 

The hourly wage rate for truck drivers was assumed t;o be. 

1/Pc1 was not given by Massachusetts researchers but was de.;; 
rived from Massachusetts data. 
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2. Delivery Costs 

Delivery costs are costs associated with transporta.tion of eggs 

from processing point to retail or institutional outlets. The Massacqusetts 

8/ researchers mentioned above aho developed delivery cost fup.ctions.-- The 

method used was the same as that used to develop pick-up cost functions, 

. Truck costs. arc;J held .. the same as for the pick-up functions but delivery 

labor costs are different. The function :for estimating delivery labor 

time was as follows:· 

5) L = 7.4~ (N} + .84 (V) + 3 (0) 

The int~rpretation of the variables in equatic;m 5 is the same as in 

equation 4 except that D refers to total route miles; no allowance was 

made in the delivery labor function for miles driven on turnpike as c()Ill-

pared with rural roads. This was probably because little driving was 

done on rural roads during delivery and also because firms included in 

the Massachusetts study seldom had delivery routes which exceeded 100 

miles round trip •. In the present study, it was found necessary to in• 

elude longer delivery routes. When a delivery route exceeded 200 miles 

round t:tip, it was assumed that.labor time and costs per mil.e decreased. 

Consequently, equation 5 was adjusted by reducing the coefficient for D 

from 3. to 2.25. As for pick-up routes, the hourly wage rate. for truck 

drivers was assumed to be $2.50 . 

.. ~/Yergatian and Storey. QE.· cit. 

•. 
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3. Processing Costs 

Processing is defined in this studyas the cleaning; grading~ 

an,d packing of eggs. Researchers from the North Central region have de-

veloped annual processing cost schedules 'for processing plants of various 

capacities and ~~rious distributions of egg sales in cartons and cases.!/ 

Included inthat analysis were processing plants with automatic and semi-

automatic equipment operating on both single and double shifts. Equa-

tions correlating annual processing .costs with volume processed were 

developed by regression techniques. The processing cost equations used 

in this study are for plants utilizing automatic equipment and having a 

sales mix of 80 percent cartoned eggs and 20 percent bulk in cases. The 

equations are as follows: 

where 

6) TPC8 = $22,876.00 + 1.968 V 

7) TPCD $40,930.00 + 1.822 V 

v 

total annual processing costs for single 
shift plants 

total annual processtng costs for double 
shift plants 

annual volume processed (in cases) 

Equation 6 was developed from data for single shift plants :that 

ranged in annual volume from 33,750 to 540,000 cases. Equation 7 was 

!/Sanders, B. 1. and 1. B. Fletcher. Coordinated Egg Produc• 
tion and Marketing in the North Central States-.;.V: Least-Cost Egg Mar
keting Organization Under Alternative Production Patterns, Res. Bul. 547, 
Iowa Agr. Exp. Sta., Ames, Iowa, October 1966. 
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d~veloped for double shift plants where annu~l vplum~ ranged. frQI!1,67,500 

to l,080,000~ase~ •. The' data used to estim~te equations 6and.7 were 

adjusted to ·include a third shift.· Plant capacity allowed by the ad~ 

justed data would be 101,250 to 1,620,000 cases per year. The following 

. is the .estim~tirtg equ.;ltic;>n for: p.rocessing :costs of a tbree~sbJft plant. 

·· 8) · TPCT "" $121,141 + 1.665 V 

4. Costs of M~rketing Direct b;r Producer~ 

·Producers. who matket eggs directly to retail stores and institu .. 

t:i,on1:1 perform processing and delivery serv-ices. Prc;>ducers with lay;Lng 

floc;ks of 50,000 birds or more .would hav-e a w.eekly volume larg!:l enough 

to use technology c¢mparabh to ·sm~ll central processing plants.; for 

these, the processing and deliverycost functions shown above were used. 

Producers w:ith flock~ of under. 50,000 la~ers would, however, use .. cl;i.ffer .. 

ent processing technology and different systems of delivery. For ex~mph, 

a small producer might deliver eggs to customers with a station wagon 

or p~ssenger .car r~ther than with a truck, 

Data relating to processing and delivery costs for producers 

with :l;locks of less than 50,000 layers were obtained from a study of 
. 10/ ·.~ 

direct marketing costs.- Processing costs included direct cash costs 

for supplies and labor costs for cleaning, grading and packing eggs. 

Fixed costs were seldom explicitly included s~nc~ many producers found it 

diffic;:ult to alloc~te sh~re.d costs to different enterpris.es. .For e:?C~mple, 

lO/si:~mberger,' A. P. Egg Distribution Costs for Direct Market ... 
. ing frotn Producer to Consu1Iler, A •. E.· and R.S.·publication .in pr~oess, 
Pennsylvania Agr. Exp .. Sta., University Park, :r;>enna. 
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I . . 

process.ing was in some cases .. performed in the basement of the farm 
. . ' 

.dwelling and allocation of .maintenance, building depreciation, ta;ite$, ·. 

heat, water and· electricity became difficult ... Also, nb cha.:rge was · ·· 
; . . . . . ~ .· 

made. for management .. No _processing .or delivery cost functions were 

developed; rather, an averag~ cost -forprocessing and delivery of aU 

producers in the sample was computed for deliveries within a radius o:( 

25 miles of the producer. The wage rate used to obtain these cost 
. . :·: : ·,. ,. ; 

estimates was $1.65 per hour lnc'luding 10 percent for fringe benefits. 

·processfng costs were estimated to average $1,55 per case and delivery 

costs $2~74 per case. 

Data Used in This Study. 

1. · Production and Consumption 

·production and consumption of eggs in the·Northeast was es-

timated for each trading area by the procedure outlined on page 3 •. By 

use of this m.ethod, egg production .per week for the ·Northeast was es-
.. 

timated to be 549,035 cases and consumption per week was estimated at 

867,951 cases. The estimated deficit per week·of 318,916 was assumed 

to be imported-from other production areas into major Northeastern 

metropolitan areas. 

2. Pick-up and Deliverx ·Routes .. 
. \ 

As mentioned earlier, county data regarding i:n.imbe'r of flocks ·. . . ,. ' 

of 400 layers or more was available .from U.S. Census data .•.. However, 
r 

loca.tionc.df -t'h'ese ':fld6'ks w·ithin .any given county was. hot known. . ' 
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order to develop number of pick-up routes necessary (and their lengths) 

a number of assumptions were made, It was assumed that processors would 

make three pick-up stops per week-!..Y for each flock of 400 or more layers 

(about two cases per stop) 6n routes shorter than 200 miles round trip. 

For routes longer than this, it was assumed three stops would be made per 

week for flocks of 800 bird~ or more. 

Pick-up route distances were computed in the following manner: 

if eggs were processed outside of the trading area in which they were 

produced, length of pick-up route was assumed to be the distance from 

the center of the trading area of production to the center of the trading 

area where processing took place. If eggs were processed within the 

trading area i,n which they were produced, length of pick-up routes was 

assumed to be one half the distance from the processing plant to the 

next trading area in which a processing plant was located. Air line miles 

12/ 
were converted to road miles according to a previously determined formula.~ 

Delivery stops, volume per stop and length of delivery routes 

were obtained in a manner similar to that used for pick-up routes. Work 

d . 1 . h l3/ d . . . 141 h . . one prev~ous y ~n Massac usetts- an v~rg~n~a- gave c aracter~st~cs 

.!_1/This is consistent with present business practices and 
quality considerations. 

12/Henry, W. F. and C. R. Burbee. Marketing New England Poultry 
5. Effects of Firm Size and Production Density on Assembly Costs, Bul. 482, 
New Hampshire Agr. Exp. Sta., Durham, New Hampshire, April 1964. 

13/Yergatian and Storey. QE. cit. 

14/Buck, J. T. Egg Delivery Practices and Costs, Bul. 551, 
Virginia Agr. Exp. Sta,, Blacksburg, Va., December 1963. 
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regarding length of delivery routes, number of stops per route and 

volume per stop. Results of these studies were used to arrive at; the 

following assumptions regarding delivery: one delivery stop perweek 

15/ for each 18~ people on routes of less than 200 miles round trip and 

. . . . 15/ 
one stop per week for each 36(}=- people on routes longer than 200. miles. 

Route distances were computed from location of processing plant to the 

center of the trading area in which eggs were distributed. 

Trucks of three capacities, 125, 225 and 325 cases, were assumed 

to be available for both pick up and delivery. Trucks were allocated to 

each plant in the most efficient manner for the plant's capacity and were 

assumed to be utilized at between 85;..90 percent of capacity when capacity 

is defined as five routes per week or five times the load limit of the 

truck. This criterion also determined volume per rout.e. For some 

plants (those with small volume) a single truck was assumed available 

for both pick up and delivery. 

3. Processing Elants 

The range of processing plant capacities included in the 

analysis was 600 to 32,000 cases per week •. Estimates of processing costs 

for plant capacities beyond this range would have exceeded the limits 

of available data. As mentioned on page 9, producers with flocks of 

50,000 layers or more were assumed to use technology comparable to small 

]2/Based on total population, number of routes required were 
obtained by dividing total population in an area by 180 or 360 whichever 
was appropriate, 
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central processing plants. Analysis for such operations follows that 

of central processing plants. Single, double and triple shift plant 

operations were considered for all plant volumes. Single shift opera

tions had lower processing costs per case for volumes up to 123,657 

cases per year (up to 2,378 cases per week) compared to multiple shift 

plants. For plant volumes between 123,657 to 523,637 cases per year 

(2,378 to 10,070 cases per week), processing costs were less for double 

than for single or triple shift plants while triple shift operations 

had lowest processing costs at volumes greater than 523,637 cases per 

year (over 10,070 cases per week). 

As mentioned on page 9, producers with flocks of less than 

50,000 layers who processed their output and sold direct to consumers 

or retailers were expected to use processing technology and delivery 

systems different from that of a central processing agency. No process

ing or delivery cost functions were developed for such producers; rather 

an average cost for processing and delivery was estimated from data fur

nished by a sample of producers. Processing costs were estimated at 

$1.55 per case and delivery costs at $2.74 per case. When a wage rate 

of $1.65 per hour (including fringe benefits) was used, labor costs for 

processing were $1.27 per case and for delivery $1.29 per case. The 

above costs WE!re used for all further analysis involving marketing 

activities for producers with flock size under 50,000 layers. 
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Res:ults 

To make comparisons among the alternative marketing systems, 

16/ 
. linear progranuning techniques were used.- The objective of the analysis. 

was to minimize the sum of marketing costs subject to the restraints 

that egg output in each basic trading area was to be assembled, processed 

and distributed to retail or institutional outlets within'trading areas 

in the region. Trading areas with deficit requirements were to meet 

such requirements by shipments from surplus trading areas within the 

region as far as possible with greater deficit consumption requirements 

to pe met by imports of eggs from areas outside the Northeast. 

Preliminary analyses were first made in small geographical 

units in Pennsylvania, first at the county level and then by aggrega ... 

tion of several counties. Producer-direct sales to consumers and re .. 

tailers were considered to take place at $4.29 a case. Producer processor 

sales direct to retailers were considered for flock sizes of more than 

50,000 layers by dividing total number of layers in a county into the 

appropriate number of flocks of this size. Such producer-processors 

were assumed to use the same technology as smaller central marketing 

plants. In spite of the .fact that producer-processors had no pick-up 

costs, all preliminary analyses indicated that a system in which eggs 

were picked up at farms, processed at central processing plants and.dis-

tributed from processing plant to retail outlet was most efficient in 

16/The IBM Mathematical Progranuning 360 linear programming 
model was used to derive solutions. 
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cost terms. This was due primarily to two reasons: (1) economies to 

size in processing overshadowed egg pick-up costs as plant volume in

creased and (2) capital outlay to move a region's production was less 

for central plants than for a number of smaller producer-processor units. 

Consequently, in extending the model to the entire Northeast region, this 

was the only system analyzed by setting up a number of alternative struc

tures regarding processing plant numbers, capacities and locations. 

The unit cost of each marketing service is mutually deter

mined through interaction of performance of all services. For example, 

increased plant capacity may be accompanied by decreasing average pro

cessing costs but, for any given plant location, pick-up and delivery 

costs will increase as routes increase in length to assemble more eggs 

or reach enough consumers. On the other hand, smaller plant capacity 

may increase processing costs per unit but shorter pick-up and delivery 

routes reduce these costs. 

Plant location irtfluences the effect of varying plant size on 

pick-up and delivery costs. Increasing plant capacity in concentrated 

production areas would increase average pick-up costs less than if the 

plant were located in a low production area. Average delivery costs, 

however, would be greater when plants are located in high production 

areas rather than consumption centers. In this study, plant locations 

in both concentrated consumption and production axeas are considered. 

In addition to direct sales by producers, ten sets of alternative methods 

of serving the region are considered. Each alternative includes a set 
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of plants processing various volumes of eggs per week. Minimum cost 

plant locations were determined for each alternative. 

·:' 

Alternative 1 provided for plants in each state to assemble 

and process all the eggs produced in that state at a single location. 

Each state's consumption, up to the limits of its output, was deemed 

satisfied with eggs produced in that state while excess output, if any, 

was shipped to the closest state where consumption exceeded available 

local eggs. To obtain the least-cost location, the required number of 

plants for each state were placed in each basic trading area in the 

state, costs were computed for each location and the least-cost location 

determined. The solution thus gave the total cost for assembling, 

processing and distributing each state's output, as well as cost per 

case. The total cost for the region was $1,322,193 per week~ A summary 

of plant locations and cost per case for assembly, processing and de

livery for each state is given in Table 1. 

Alternative 2 provided for three plant sites for the region':"

one each for New England, New York, Pennsylvania and New Jersey as a 

group, and Maryland, Delaware and West Virginia as a group. Sites were 

restricted to three to correspond to the three major met,ropolitan areas 

of the region. The number of plants, and their capacities, required to 

serve each subregion" were located within each basic traciing area con

tained in the subregion. Costs were computed for each location and the 

least-cost location selected. Under the above restrictions, the least

cost solution indicated that New England would be served by five plants, 
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Table 1. Total cost per case for assembling, processing and distributing 
Northeast egg output with marketing facilities located at·· 
single point in each state.· 

State 

New York 
Penpsylvania 
Conn;ecticut 

Plant 
site 

Utica 
Altoona 
Hartford. 

Rhode Island and 
Massachusetts Worcester 

Vermont Burlington 
·Maine Bangor 
'New Hampshire Manchester 
Delawa,re Wilmington 
New Jersey Millville 
Maryland. Baltimore 
West Virginia Charleston 

Entire :Region 

**Double shift plants. 

·***Three shift plants . 

Number of 
plants 

5*** 
6*** 
2*** 

2*** 
1** 
2*** 
1*** 
1***· 
1*** 
1*** 
1** 

23 

Total weekly 
volume (cases) 

157,481 
186,575 

39,904 

36,552 
8' 172 

50,920 
13,466 
11,.979 
23,286 
11,606 
9,094 

549,035 

Cost PElr · 
case 

$2.50 
2.44 
2.14 ·. 

2 .. 20 
2.37 

'2.34 
2.22 
2.21 
2; 15. 
2.53 
2.39 

2;,39 

. e·ach operating three shifts a day and located at Manchester. These 

plants wo1;1ld market 149,014 cases weekly at a total cost of $2.35 per 

case. Pennsylvania, :tgew Jersey and New York would be served by 12 plants 

operating t-hree shifts each and located in Binghamton. These plants 

would mark-et 367,342 cases weekly at a total cost of $2.47 per case. 

Maryland, Delaware and West Virginia would be served by a single plant 

in .Baltimore operating three shifts. This plant would market 32,679 

cases weekly at a total cost of $2.44 per case. Total cost .per week for 

the region w-ith this alternative would be $1,339,645. 
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< Al~t~r1,1ative 3 <provided .for. processing plants to: be located ~,i::rt '· 

each basic trading a,rea where production e~ceeds 9,000 cases per week. 

· Eggs produced tri area~ ··with iess than ·9, boo case~ output were ·assumed to 

be pl,cked up by-J;he nearest plant.· Processing capacity needed per area 

ranged frQm 9,597 to 50,794 ca~es per week. Twenty .. threei locations were 

inclt.ided in this alternative. Plant sites, tot·al weekly volume·and costs 

.per case are listed in Table 2. Total cost per week for the· region wfth 

thi~;~ ·alternative would be $1,224,348. 
·,· .. · 

.. :: : 

Alte;rnative 4 provided for processing .plants to be located in 

each basic trading area where weeklyegg consumption e:x;ceeded_9,000 cases. 

Eggs produced in an area where consumption was less than 9,000 cases 

we~kly wer~ assumed to be handled by the closest plant. Plant sites., 

total we¢kly volume and marketing costs per case are listed in Table 3 • 

. In general, marketing costs are -relatively higher for low volume plants 

.Pecause o.f higher proce!'lsing .costs: per case. Plants at some sites· where 

relatively ·high volumes are processed.also have higher marketing :costs . 

. This.is because plants at these sites ·pick up from and deliver eggs to 

other trad~ng lilreas. Distanqes among trading areas included ·in the -routes 

. ~re g:reat enough to offset lower processing costs. Total costs pe·r week 

for ,the ·region with this alternative would be $1,236,300. 

Alternative 5 provided for a processing plant to .be located in 

each basic trading area. All eggs produced in the area were assembled and 
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Table 2. Total cost per case for as$embling,.proces$ing and distributing 
Northeast egg output .with marketing facilities located at each 
basic. trading a:rea having production of at least 9,000 cases 
per week. 

Plant Number of· Total volume Cost per 
s.ite plants weekly (cases) case 

Albany 1*** 33,008 $2.20 
Buffalo 1*** 15,628 2.26 
Newburg. . 1*** 18 '653 2.25 
New York ·Z*** 50,794 2.15 
Rochester 2*** 47,570 2.27 
Bethlehem 1*** 15,166 2.31 
Butler 1*** 14,766 2.38 
Chambersburg l** 9,597 >2. 31 
Lancaster 2**·* 44,169 2.19 
Philadelphia 1*** 20,332 2,12 
Pittsburgh 2***. ,36,609 2.39 
S\l.nbury · 1***' 29,645 2.24 

·York t*** 25,385 2.17 
Hartford 1*** 21,070 2.10 
New Haven 1*** . 18,834 2.13 
Bangor 1***. 12;052 2.29 
Portland .·1*** 21,058 2.19 
Augusta 1*** 17,810 2,26 
Atlantic Cit;y l** 10,065 2.35 
Millville ·1*** 13,221 2.18 
Worcester 2*** 36,552. 2.20 
Manchester 1*** 13,466 2.22 
Baltimore 1*** 11,606 2.53. 
Wilmington 1*** 11' 979 2.21 

Entire Region 29 549,035 2.23 

**Double shifts. 

***Three. shifts. 

\) 
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Table 3. Total .cost per case for >assembl,ing, processing,'.and .distributing 
NOrtheast egg outp,ut with marketing faciLities located at each 
basic t_rading area consuming at least 9,000 cases. per week . 

. Plant 
site 

Albany 
Buffalo 
New York 

·Rochester 
Syracu-se 
Bethlehem 
Philadelphia 
Pittsburgh 

. Wilmington 
Scranton· 

·Hartford 
New --Haven 
New Bedford 
Providi:mce 
Boston 
Springfield 
Worcester 

· Baltimor'e 

Entire· region 

**Two shifts. 

***Three_· shifts-. 

.. N'utitber of 
plants 

1*** 
. ·1*** 

-3*** 
1*** 
1*.** 
'l*** 

. 3*** 
2*** 
-.1*** 
-2*** 
l*** 
1*** 
1** 
1**' 
3*** 
1** 
l*:k 
2***'. 
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rotal volume 
weekly (cases) 

30,i79 
19,582 
69,447 
18' 197 
25,695 
26 625 ,_ 

76,768 
47,421 
11,979 
35' 712 
28,759 
11,145 

5 76'7 
- ' 
3,941 

81' 315 
4,562 
5~353 

46,588' 

549,035 

Cost per 
case· 

$2.27' 
2.24· 
2.25 
2 .22. 
2.21 
2.23· 

- ·2.20 
2.29. 
2 . .17 
2.40 

. - 2.11 
2.16. 
2.30 
2.41 
2.27. 
2.29 
2.33 
:L29 

processed within the area. _·Each plant satisfied loc,al consumption needs 

up to local production limU:s. Any eggs not used for local .consumption • 

were to be shipped to the nearest excess consumption area. Local produc-· 

tiori exceeded 32,000 cases per week in two areas. Two equal capacity 

plants we:re allowed in these areas. The range of processing costs was 

$1.74 to $2.18 per case with higher processing costs for single shift 
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pla,nts where relatively ·low volumes were pr9cessed. ·Total marketing 

costs ranged f:r:om $2.10 to.$2.70 per case wpile plant volumes ranged 

from 2,039 to 25,397 cases per week.· Plant locations, volumes processed 

per week, number of shifts and total marketing costs per case are listed 

in Table 4 • Total .costs per week .for tl}e region with this alternative 

would be $1~251~799. 

Table 4. TOtal cost per case for assembling, processing and distJ;"ibuting 
Northe.;~.st egg output with marketing facilities located in each 
basic trading area. 

Basic trading. Volume per Number of Cost per 
area week (cases) shifts case 

Albany 15,005 3 $2.19 
Auburn 5' 007 . 2 2.40 
Batavia 2,330 1 2.58 
Binghamton 6,507 2 2.32 
Buffalo 10,568 3 2.20 
Elmira 6,804 2 2.48 
Glens Falls 2,287 1 2.61 
Jamestown 5,060 2 2.41 
Newburg 1l ,858 3 2.37 
New York 50,794* 3 2.14 
Bradford 3,954 2 2.47 
Oneonta 4' 715 2 2.62 
Poughkeepsie 6,795 2 2.36 
Rochester 15,867 3 2.14 
Syracuse 8,031 2 2.20 
Utica 2,829 2 2.54 
Watertown 3,024 2 2.51 
Bethlehem 9;697 2 2.27 
Altoona 5, 795 2 2.46 
Berwick 3,744 2 2.60 
Butler 10,812 3 2.23 
Chambersburg 9,597 2 2.31 
H;arrisburg 7,680 2 2.38 
Johnstown 5,293 2 2.36 
Lancaster 33' 150* 3 2.29 



Table 4. Continued. 

Basic trading 
. area. 

Lebanon 
Lewistown 
Philadelphia. 
Pittsburgh 
Pottsville 
Reading 

. Scranton 
Sunbury 
Uniontown 
York 
Hartford 
New Hav~n 
New London 
New Bedford 
Providence 
Boston 
Springfield 
Worcester 
But: ling ton 
Rutland 
Bangor 
Lewiston 
Portland 
Augusta 
Manchester 
Wilmington 
Atlantic City 
Millville 
Baltimore 
Cumberland 
Bec:kley 
Charleston 

En tire reg ion 

*Two plantr;;. 

Volume per 
week (cases) 

4,903 
.5, 339 

20,332 
ll, 215 
5,909 
6, ll6 
5,469 

14,653 
5,212 

17,705 
. 21,070 
ll, 145 

7 ,6a9 
5, 767 
3,941 

16; 929 
4' 562 . 
5,353 
5,877 
2,295 

12,052 
8,597 

21,058 
9,213 

13,466 
11,979 
10,065 
13,221 

9,567 
2,039 
3,302 
5,792 

549,035 
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Number of 
. shifts 

2 
2 
3 
3 
2 
2 
2 
3. 
2 
3 
3 
3 
2 
2 
2 
3 
2 
2 
2 
1 
3 
2 
3 
2 
3 
3 
2 

•3 
2 
1 
2 
2 

129 

cost per 
case . 

$2.57 
2.48 
2.11 
2.23 
2.44 
2.34 
2.33 
2.29 
2.37 
2.24 
2.10 
2.21 
2.31 
2.35 
2.43 
2.12 
2.36 
2.31 
2,34 
2.70 
2.42 
2.34 
2.20 
2.43 
2.25 
2.20 
2.42 

. 2.20 
2.30 
2 .• 58 
2.48. 

.. 2.32. 

.2 .28 
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Alternative 6 also provides for processing plan:t sites in each 

basic trading area, However., plant volumes are limit~d to approximately 

2,000 cases per wee~ since production was assumed carried on in units 

of 150,000 or more layers. All plants are single shift operations .. The 

.range of egg production an10ng trading areas is 2, 039 to 50,794 cases per 

week. The range of marketing costs among areas is $2.36 to $2.65 per 

case. Pick-up .cost13 were not inc;:luded since under the above assumption 

on production they would not exi.l3t. Costs are generally higher in trad-

ing area13 where production is greater than consumption because added· 

costs of delivering eggs outsid~. the area are involved. The basic trad-

ing areas, volume of eggs handled weekly, number of plants in each area 

and marketing costs pet: case f.or this ·alternative a.re listed in Table 5. 

Table 5. Costs for assembling, processing and distributing Northeast 
egg output when marketing facilities limited to 2,000 ca13es 
perweek volume are located in each basic trading area. 

Bal3ic trading Number of Average plant Cost per 
area plants volume weekb (cases) ca1:1e 

Albany 8 ·1,876 $2.44 
Auburn* 3 1 ,.669 2.53 
Batavia* 1 2,330 2.43 
Binghamton* 3 2,169 2.42 
Buffalo 5 2' 114 2.37 
Elmira* 3 2,268 2.53 

·Glens Fa Us* 1 2' 28 7 2.45 
Jamestown 3 1,687 2.51 
:Newburg* 6 1,976 2.59 
New York* 25 2,032 2.45 
Bradford* 2 1, 977 2.44 
Oneonta* 2 2' 357 2.61 
Poughkeepsie* 3 2,265 2.43 
Rochester* 8 1, 983 2.40 
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Table 5. Continued. 

Basic trading Number of Average plant Cost per 
area plants volume weekly (cases) case 

Syracuse 4 2,008 $2.39 
Utica 2 . 1,4t5 2.53 
Watertown 4 1,.512 2.50 
Bethlehem 5 1,939 2.41 
A1toort~* 3 1,932 2.49 
Berwick~'< . 2, 1,872 2.52 
Butler* 5 2,162 2.36 
Chambersburg* !5 1,919 2.47 
Harrisburg* 4 1,920 2.52 
Johnstown 3 1,76,4 2.43 
Lancaster* 17 1, 950 2.50 
Lebanon*· 3 1,634 2.65 
Lewistown* 3 1 ;.780 2.55 
Philadelphia 10 2,033 2.38 
Pittsburgh 6 1,869 2.40 
Pottsville* 3 1,970 2.50 
Reading*· 3 2,039 2.40 
Scranton 3 1,823 2.42 
SunburY* 7 2,093 2.51 
Uniontown 3 1,737 2,44 
York* 9 1,967 2.48 
Hartford* 11 1,915 2.41 
New Haven 6 1,858 2.43 
New London* 4 1,922. 2.45 
New BE!dford 3 1,922 2.42 
Providence 2 1,970 2.44 
Boston 8 2' 116 2.38 
Springfield 2 2' 281 2.38 
Worcester 3 1,784 2.43 
Burll,ngt:on 3 1,959 2.38 
Rutland* 1 2, 295 2.49 
Bangor* 6 2,009 2,62 
Lewiston* 4 3,149 2.50 
Portland* 11 1,914 2,52 
Augusta* 5 1,843 2.62 
Manchester''< 7 1,924 2.49 
Wilmington. 6 1,997 2.40 
Atlantic Cit:Y* 5 2,013 2 .5.8 



Table 5. Continued. 

Basic trading 
area 

Millville~( 

Ba 1 t imore·k 
Cumberland 
Beckley 
Charleston1( 

Entire region 

Number of 
plants 

7 
5 
1 
2 
3 

280 

25 

Average plant 
volu,me weekly (cases) 

1,889 
1' 913 
2,039 
1,651 
1,931 

1,961 

costs per 
case 

2.44 
2.43 
2.41 
2.51 
2.45 

2.46 

*Plants in these trading areas deliver part of their output to other 
trading areas. 

The number of plants in each area .is determined by that area's produc .. 

tion with as many plants assigned to each area as will allow average 

plant capacity to approximate 2,000 cases weekly. Total marketing cost 

per week for the region with this alternative would be $1,350~626, 

Alternative 7 provided for 92 plant locations dispe:t:sed 

throughout the regiori. Plant volume of eggs processed was limited to 

approximately '6,000 cases per week •. The solution indicated all plants 

to be double shift operations. One plant processing .only 3,185 cases 

per week was included to handle residual production. The range of total 

marketing cost;s was $2,22 to $2,56 per case. Costs were lowest for 

plants processing eggs from areas in which the plant was located and 

distributing e~gs within the same area, Highest costs were incurred by 

plants distributing eggs to areas other than where the plant was located, 
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Plant locations and marketing cost$ per case for Alternative 7.are ·· .. 

shown in Table 6. · Total marketi.ng costs per week for the region with 
. . . 

this alternative would be $1,284,741~ 

. Table 6. Costs for assembling, processing and delivering Northeast· 
egg output with marketing facilitie~ restricted to capacity 
of about 6,000 cases per week. 

Plant Number of Average plant Cost per 
site plants volume weekly (cases) case 

Buffalo 1 6,000 $2.29 
Batavia 1 6,000 2.35 
Jamestown 1 6~000 2.35 
Bradford 1 6,000 2.36 
Rochester 3 6,000 2 at 2.36, 1 at 2.41 
Syracuse 1 6,000 2.29 
Watertown 1 6,000 2.41 
Utica 1 6,000 2.41 
Elmira 1 6,000 2.38 
Binghamton 2 6,000 2.56 and 2.~5 
Albany 3 6,022* 1 each at 2.29, 2.)4 

and 2.28 
Poughkeepsie 1 6,022 2.27 
Newburg 2 6,000 2.35 and 2.51 
New York 6 6; 000. 2.23 each 
Charleston 1 6,000 2,36 
Becldey 1 6,000 2.44 
Johnstown 1 6,000 2.38 
Uniontown 1 6,000 2.39 
Butler 2 6 000 , .. 

' 
2.31 and 2.35 

Pittsburgh 2 6,000 2.30 and 2.34 
Chal)lbersburg 1 6,019 2.33 
Harrisburg 1 6,019 2.33 
Altoona 1 6,019 2,43 
Lewistown 1 6,019 2.38 
Sunbury 2 6,000 2.31 and 2.39 
Scranton 1 6,000 2.36 
Pottsville 1 6,060 2:36 
Lebanon 1 6,000 2.44 
Reading 1 6,000 2'.36 
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Table 6. Continued, 

Plant Number of Avera~e plant Cost per 
site plants volume weekly (cases) case 

Be'thlehem 1 6,000 $2.37 
Philadelphia 4 6,000 3 at 2.26, 1 at 2.32 
Lancaster 5 6,000 3 at 2.38 each, 1 

each at 2.35 and 
2.37 

York 3 6,000 1 each at 2. 37, 2.40 
and 2.45 

Wilmington 2 6,000** 1 each at ·2.26 and 
2.27 

Baltimore 2 6,000*** 1 each at 2.32 and. 
2.41 

Millville 2 6,000 1 each at 2.30 and 
2.31 

Atlantic City 2 6,000 1 each at 2.34 and 
2.36 

B1.,1rlington 1 6,000 2.31 
Manchester 3 6,000 1 each at 2.32, 2.39 

. and 2.40 
Bangor 2 6,026 1 each at 2 .. 30 an.d 

2,40 
Augusta 1 6,000 2.22 
Lewiston 1 5,948 2.35 
Portland 4 6,000 1 each at 2. 25' 2. 38, 

2.40 and 2. 56. each 
Worcester 1 .6,000 2.32 
Boston 3 6,000 2 at 2.25 each and 

1 at 2.30 
New London 2 6,000 2.37 and 2.42 
Providence 1 6,000 2.34 
New Bedford 1 6,000 2.19 
Springfield 2 6,000**** 2.27 and 2.45 
Hartford 2 6,000 2.24 and 2.28 
New. Haven 4 6,000 2 each at 2.32 and 

1 each at 2.26 and 
2.31 

Entire region 92 5,967 2.34 

*One plant markets only 6,021 cases. 

.'>';*One plant markets only 5,979 cases. 

. ~'<'**One plant markets only 5,708 cases. 

****One plant markets only 3' 185 cases. 
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Alternative 8 provided for 46 plant sites throughout the reg:i,on. 

Plants were located in each basic trading area (or c:,ombination of areas)·· 

with production of 12,000 or more cases per week and were assumed to 

process approximately 12,000 cases each per week .. One plant, included 

to absorb residual production, marketed oniy 9,185 cases. The solution 

indicated that all plants would operate three shi.fts per day. Average 

total marketing.costs ranged from $2.18 to $2.41 per case. As with the 

otl:}er alternatives, most of the difference in marketing costs could be 

attributed·to differences :i,n distances in .delivery rout;es. Plant sites 

and average marketing costs included in this alternative are list~d in 

Table 7. Total marketing costs per week .for the region with _this al-

ternative would be $1,246,309. 

Table 7. Costs for assembling, processing and delivering Northeast egg 
output with marketing facilities restricted to capacity of 
about 12,000 cases per week. 

Plant 
site 

:auffalo 
Jamestown 
Rochester 
Auburn 
Utica 
Elmira 
Albany 
Poughkeepsie 
New York* 
Newburg 
Charleston 
Johnstown 
Butler 

Average plant 
volume weekly (cases) 

12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
12,044 
12,043 
12,000 (each) 
12,000 
12,000 
12,000 
12,000 

Cost per 
case 

$2.26 
2.30 
2. 22. 
2.23 
2.32 
2.37 
2.25. 
2.32 
2.18 
2.34 
2.33 

. 2.30 
2.32 



Table 7. Continued. 

Plant 
site 

Pittsburgh 
Chambersburg 
Lew,istown 
Sunbury 
Scranton 
Pottsville 
Reading 
Philadelphia 1 
Philadelphia 2 
Lancaster* 
York 
Wilmington 
Baltimore 
Millville 
Atlantic City 
Rutland 
Manchester 
Bangor 
Augt1sta 
Portland 1 
Portland 2 
Worcester 
Boston 
New London 
Providence 
Springfield 
Hartford 
New Haven 1 
New Haven 2 

Entire region 

~·(Three plants. 
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Average plant 
volume weekly (cases) 

12,000 
12,038 
12' 038 
12,000 
12,000 
12,000 
12,000 
12' 000 
12,000 
12,000 (each) 
12,000 
11' 979 
11,708 
12,000 
12,000 
12,000 
12,000 
12,052 
11' 948 
12,000 
12,000 
12,000 
12,000 
12,000 
12,000 
9' 185 

12,000 
12,000 
12,000 

11' 935 

Cost per 
case 

$2.31 
2.28 
2.36 
2.30 
2.31 
2.29 
2.28 
2.19 
2.22 
2.29 
2.33 
2.19 
2.29 
2.22 
2.27 
2.37 
2.27 
2,29 
2.30 
2.25 
2.41 
2.24 
2.21 
2.29 
2.23 
2.29 
2.18 
2.19 
2.25 

2.27 

Alternative 9 provided for 23 plant sites. Plants were located 

in each basic trading area (or combination of areas) with production of 
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24,000 or more cases per week and were assumed to process approx:imatE;!ly 

24;000 cases each per week except one where only 21,185 cases were handled. 

The splution indicated that ali plants would operate three shifts a day 

and average processing cost was $1.76 per case for each except t:he 

smallest plant where it was $1.78 per case. The range of marketing costs 

was $2.11 to $2.36 per case .. In Table 8 are listed plant sites and aver~ 

age marketing costs .for this alternative. Total marketing costs per week 

for the region 1 with this alternative would be $1,133,673. 

Table 8. Costs for assembling, processing and distributing Northeast 
egg output with marketing facilities restricted to capacity 
of about 24,000 cases per week. 

Plant Average plant Cost per 
site volume weekly (cases) case 

Buffalo 24,000 $2.21 
Auburn 24,000 2.16 
Utica 24,000 2.28 
Albany 24,087 2.18 
Newburg 24,000 2.23 
New York 24,000 2.11 
Uniontown 24,000 2.36 
Pittsburgh 24,000 2.21 
Chambersburg 24,076 2.24 
Scranton 24,000 2.23 
Pottsville 24,000 2.20 
Philadelphia 24,000 2.13 
Lancast.er 24,000 2.18 
York 24,000 2.24 
Wilmington 23,687 2.24 
Millville 24,000 2.16 
Manchester 24,000 2.31 
Augusta 24,000 . 2. 26 
Portland 24,000 2.22 
Worcester 24,000 . 2,14 



Table 8. Continued. 

Plant 
site 

Providence 
Hartford 
New Haven 

Entire region 
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Average plant 
volume weekly (cases) 

24;000 
21,185 
24,000 

23,870 

Cost ~;>er 

case 

$2.16 
2.13 
2.14 

2.21 

Alternative 10 provided for 18 plants located in basic trad-

ing .;~.reas (or combination of areas) with production of 32,000 cases 

or more per week. Plants were assumed to process approximately 32,000 

cases each per week except one which processed 6, 768 cases per week... The 

solution indicated that all plants except the smallest one would operate 

three shifts per day; the smallest one would operate two shifts per day. 

Processing .costs were $1.74 per case for the large plants and $1.94 

for the smallest one. Total marketing costs ranged from $2.08 to $2.37 

per case. Plant sites 1 weekly volumes and marketing costs are listed in 

Table 9. .Total marketing costs per week for the region with this altern.;~. ... 

tive would be $1,133,663. 

Minimization of Marketing Costs 

The marketing alternatives described are each minimum cost 

combinations for different market structures. Characteristics differen-

tiating each alternative are sunnnarized in Table 10. Average marketing 

costs for each alternative are also listed. 
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':!:able 9. Costs for assembling, processing and delivering Northeast egg 
output with marke.ting facilities restricted to capacity of 
abou't 32,000 cases per week. 

Plant Aver age pla.n t Cost per 
site volume weekly (cases) case 

Augusta 32,000 $2.22 
Manchester 32' 386 2.24 
Boston 31' 990 2.14 
Hartford 32,000 2.11 
Springfield 31,925 2.31 
Utica 31,111 2.22 
Rochester 32,000 2,17 
Elmira 31,990 2.33 
J:'lewburg 32,000 2.23 
N.ew York 32,000 2.08 
Pittsburgh 31' 121 2.25. 
Altoona 32,275 ·2.24 
Baltimore . 32,000 2.22 
Millville 32,000 2.12 
Bethlehem 31,519 2.28 
Lebanon 31,950 2.21 
PhJladelphia 32,000 . 2.15 
Lancaster 6,768 2.37 

Entire. regi,on. 30,502 2.21 

Discussion and Conclusions 

This study was designed to determine a least-cost egg market,-, 

ing system for the North Atlantic region. Marketing activities included 
. . . 

egg assembly, processing and distribution from processing point to re-

tail or institutional outlets. Preliminary analysis in small geographical 

areas indicated that on-farm processing and direct marketing by producers 

with less than 50,000 layers was more costly than a system in which eggs 

·. 
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Table 10. Sunnnary of assembling, processj,ng -and distribution costs- -for 
each alternative structure considered_. 

costs 2er case ~dollars~ 
Alterna· Distinguishing Ass em- Process- Dist~ibu-. 

tive characteristics bly ing tion :Total.· 

1 All processing plants .25 1 .• 76 .38 $2.39 
. in each state ·located 

in one basic trading 
·-area. 

2 Processing at three .. 30 1.74 .40 2.44 
locations.in the 

·region. 

3 Plant sites in areas .17 1.79 .27 2.23 
producing 9,000. cases. 
OJ? more per week.-

.4 -P:lant- sites in areas· .• 20 l .. n-. ..28 2.25· 
consuming 9,000 cases 
or more per week. 

--~- Plant sites in each .14 1.87 .27 2.28 
bas_ic trading area. 
Volu,me se.t; by local 
output. 

6 ·Plant sites in all 2.19 .27 ··2.46 
basic trading areas~ 
Plant volumes about 
2,000 cases weekly. 

7 Plant_ volumes 
' ' 

6~000 .15 1. 95. .·.24 2.34 
cases weekly, 

8 Plant voli.unes .16 1.86 .25 2r27 
·12,000 cases_weekly 

9 _Plant volumes 
24,000 cases weekly. .18 1.76 .27 ·2.21 

10 Plant volumes .19 1. 74 ,28 2.21 
32,000 cases weekly. 
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were picked up at f.irms, processed 'at ceritral. processing plants and 

distributed from processing plant .to retail or institutional outlets ... 

Producers w-ith more than 50,000 1a.yers were assumed large enough to . ·.· -. . .,. -. . . .. :. ' 

use :technology appropriate .to central processing plants and. were in

ch.lded {n the ana-lysis. Ten alternative structures regarding processing 

plant numbers, capacities and locations were postulated artd a least

cqst solution for moving weekly~Northeast egg output determined for 

each:- configuration. Linear prograiiiiiling was the technique used to- de .. 

rive solutions • 

. It was assumed that s:imilar processing technology was used 

by all plants, whether central plants or producer owned, at capacities 

appropriate to -size· of operation. . Identical wage rates were assumed for 

all plants throughout the region. Eggs were assumed to be a homogeneous 

product that cot\ld be moved; anywhere within the region without any trade. 

ba:l;'riers. Each bas:i,c trading area 1 s consumption needs were assumed to 

be met by 'the ,EJ.rea 1 s production .w;i_th any surplus being exported to 

deficit trading areas within the region. Since the ·Northeast as a whole 

is a deficit area, enough eggs were assumed imported from production 

areas outside the -region and these eggs were then assu'!Iled to move 

through the channels appropriate to each alternative. 

Under the above assumptions, the least-c,ost alternative pro-

vided for 18 plants operating three shifts a day and processing appro:xi• 

mately -32,000 cases of eggs per week. Plant locations a1;1d marketing costs 

are g.iven .in ,Table 9 (page 32). Within the range of data considered, 
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economies of size in processing offset increasing pick-up an9 delivery 

costs. Alternative 6, in which all production was assumed to be carried 

on in flocks of about 150,000 layers with eggs processed on farms (no 

pick-up costs included) was the most expensive of the 10 alternatives 

considered--due mostly to higher processing costs of low-volume plants. 

However, the difference in. costs between this alternative and alternative 

10 is not. very great--being about 40 cents per case. The 10 alternatives 

postulated cover a wide range of.industry structure yet the difference 

in costs between the extremes is not too great •. This would indicate that 

very great cost savings are not apt to result from .a restructuring o.f 

the industry even though it may be drastic. 

While there appear to be substantial economies to size in 

processing, it appears that on-farm processing at relatively low weekly 

volume may be able to compete with lal;'ge-volume central processing. How

ever, fragmentation of processing facilities into greater number of smaller 

units may result in loss of market power relative to larger operations 

and this could result in more intense competition for markets and lower 

prices. 

The solution determined in this study should not necessarily 

be considered as the optimum number, location or size of processing plants 

n.eeded to move the Northeast's weekly egg output from producer to retail 

outlet. Assumptions made regarding egg consumption, standard wage rates 

and technology and its use may be somewhat restrictive and the assumption 
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that eggs are a homogeneous product may not be stri~tly valid, If, fbt 

e:x;ample, local produQers are able to differentiate their product; then 

many other opportunities may be open. If, in add{tion, premium prices 

!!laY be obte1ined for a differentiated product~ perhaps the· objective of.· 

ma:x;imizing net ·returns may be more relevant than a least-,cost marketing 

system. However, results of this study do indj.cate that economies to 

.size in p1;ocessing are substantial and that industry structure may be 

modified quite severely without greatly affecting costs as long as large 

volumes are maintained, on..,farm processing appears able to compete 

with other methods,.,..,and may be preferable from the producer point of 

view if it can be combined witj:l differentiation of product arid premium 

prices. The possibility of differentiated products and price premiums 

and its effect on industry structure, costs and returns, and competitive 

position of producers remain to be studied and will be the subject of 

.futur-e study, .. 
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