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INTRODl.£TION 

In recent years table egg production in Virginia has made steady 

increases. In 1960, Virginia produced 91,166,666 dozens of shell eggs 

with a gross income of $35,506,000, not counting home consumption.(7).!/ 

Approximately 46 percent of Virginia's shell eggs were assembled and dis-

tributed through 23 Federal-State egg grading stations located throughout 

the state.(l) These stations normally procured eggs from producers from 

both in and outside the state. The eggs were graded, sized and assembled 

into either one dozen cartons or loose packed into 30 dozen cases by these 

stations. Deliveries were made to various types of outlets from one to 

six times per week. Frequent delivery of eggs was necessary because of 

their perishable nature and lack of retail storage space. 

The cost of delivery makes up approximately 10 percent of the total 

cost of collecting, grading, packing and moving table eggs to outlets.(6) 

Increased competition among egg grading stations and the demand for higher 

quality eggs by market outlets have made delivery a more important part 

of table egg marketing. Other things being equal, the plants which can 

provide the required delivery services at the lowest possible cost should 

be able to maintain or expand their market ou~lets • 

.!/ Numbers in parenthesis refer to items in Literature Cited, page 52. 
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Statement of the Problem and Hypothesis 

Since delivery costs are an important part of total expenses for 

egg grading stations, savings in this function can affect over-all dis-

tribution costs. It was believed that delivery operations of egg grading 

stations could be improved through better planned delivery routes, more 

efficient labor use, and the proper selection and use of delivery equip-

ment. Poor route layout requiring excessive truck mileage and excessive 

time were thought to be characteristic of many routes. 

It was hypothesized that size of delivery has a significant influ-

ence on egg delivery costs. Larger deliveries to an outlet should reduce 

total time per dozen spent in delivery to outlets thus decreasing labor 

costs incurred. It was also hypothesized that certain types of outlets 

receive larger volumes of eggs per delivery. 

If egg distributors knew the make-up of costs involved for different 

size deliveries and for various types of market outlets, such knowledge 

should help them make rational adjustments in their delivery operations. 

Objectives of the Study 

This study has two main objectivesa (1) to determine the relation-

ship between size of table egg delivery and per unit delivery costs and 

(2) to find whether significant differences exist in the unit cost of 

delivering table eggs to various types of market outlets. 
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Scope and Method of the Study 

Source and Nature of Data 

Data from all egg delivery routes of selected egg grading plants 

were obtained during the sumner of 1960. The data consisted of time 

spent driving delivery trucks, miles driven between stops, time spent 

at each delivery stop and the number of eggs delivered at each stop. 

On each regular route of the nine plants studied at least two observations 

were made in order to obtain data for different days of the week. Route 

drivers were informed that the study was not a check on their individual 

performances and that they were expected to carry on a normal delivery 

routine. 

The time spent performing each individual task on the egg delivery 

routes was recorded. At each delivery point, a stop watch was used in 

determining the time required for various phases of the delivery opera-

tion. The time taken for each task was divided into three major cate-

gories a (1) time spent getting ready to unload, (2) actual time spent 

unloading the eggs, and (8) time spent after unloading, but before leaving 

a delivery stop. 

Wage rates were obtained from all the plants, and truck costs were 

obtained whenever available. For most firms, however, information on 

truck costs was quite limited. 

Selection of Plants 

The majority of the egg grading stations in Virginia were located in 

the areas around Harrisonburg, Richmond or Norfolk. For this study, two 
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plants were selected from each of these areas along with a plant from 

southside and one from southwest Virginia. Figure 1 shows the locations 

of plants used in this study. A typical farm-operated station was also 

observed. 

Twenty-two Federal-State egg grading stations were visited.1/ Gen-

eral information on size of plants, number of routes and frequency of 

delivery, truck and wage costs, and other plant characteristics was ob-

tained from all the plants. This information then served as an aid in 

selection of nine typical plants. Size was not a major factor in the se-

lection of the plants, but data were obtained from both large and small 

plants. 

Procedure and Analysis of D:lta 

rata obtained on miles traveled, delivery stops made and time spent 

performing each task of the delivery operation on the routes of each of 

the selected plants were analyzed in terms of size of delivery and type 

of market outlet. Information obtained on the number, size and cost of 

trucks and equipment, and the rate paid for labor on the delivery routes 

was used in computing truck and labor costs. Egg delivery costs were 

computed on the basis of the physical inputs required (minutes driving 

time, time spent at delivery stops, dozens of eggs delivered, and truck 

1/ Information was not obtained from one of the 23 Federal-State egg 
grading stations in Virginia. 
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miles) for different volumes of delivery and for various types of market 

outlets. Analysis of variance was used in determining whether signifi-

cant differences existed between the size of delivery made and the dis-

tance from plant to the outlet. 

Review of Literature 

No study of the cost of distributing table eggs from grading stations 

to vari0us market outlets has been made in Virginia. Neither has there 

been any previous work in any section of the country on egg distribution 

costs. Costs of handling eggs were ascertained by Ratcliffe in studies 

of marketing costs and labor output of 23 selected cooperatives in the 

North Central, Northeastern and Western states.(3) Actual labor require-

ments for each egg delivery operation, however, were not ascertained. 

Direct labor cost in Ratcliffe's study for delivering eggs to buyers ranged 

from 3.3 to 49.8 cents per case (30 dozens) among the four associations 

located in the Western states (only area in which a breakdown for delivery 

was given). Truck expense averaged 7.7 cents per case and ranged from 3.6 

to 14.4 cents. The average of labor and truck expense totaled 28.5 cents 

a case.(4) Ratcliffe's findings suggest some areas where total costs can 

be reduced. By lowering direct costs of specific operations, improving 

labor output per man hour, and by more careful selection of type of pack 

within egg grading plants, lower cost can be achieved. 

A study conducted by Rollins, Clayton, and Cray in Ohio on farm pro-

curement of eggs showed that a direct relationship existed between size 

of the flock which supplies eggs to an egg assembly and grading station 

and costs of marketing.(5) This study also showed operating costs for 

egg procurement routes. 
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Judge and Baker at Iowa conducted a study on the cost of collecting 

eggs from farms. They found the cost of egg collection to be a function 

of labor cost and truck costs(2) or more preciselya 

C : hc1 + mc2 wheres 

C ~ total cost involved in collecting eggs for one route 

h -:: time spent by driver on each egg collection route 

m = length in miles 

c1 -:: cost of driver per hour 

c2 -:: cost per mile for operation of the truck 

This study also showed that total time spent in collection of eggs 

could be divided into the time spent on the road and time spent in picking 

up eggs. The basic model took the following forma 

C -:: (~ + Ts) c1 + mc2 

C -:: total cost involved in collecting eggs for one route 

T .. average time per stop 

s -:: number of stops on route 

m ~ length of route in miles 

r ~ average miles per hour 

c1 - cost of driver per hour 

c2 -:: cost per mile to operate truck 

The same functions and formulas that were used by Judge and Baker 

in their study of egg collection routes can also be applied to egg de-

livery routes. 
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cGG DELIVERY ROUTES OF EGG GRADINJ PLANTS 

Composition and Characteristics of Delivery Routes 

The nine firms in this study had a total of 46 egg delivery routes. 

{A route was considered to be one or more deliveries of eggs made on a 

specific day to outlets in a particular area.) On these routes, deliv-

eries were made to 11 different types of outlets. A total of 251 stops 

were made as follows: 

Supermarkets!/ 

Grocerie~ and produce stands 

lating places {restaurants, drug stores) 

Bakeries and dairies 

Hospitals and commissaries 

Wholesale receivers (meat packers, 
chain store warehouses) 

Total 

Number of 
delivery stops 

129 

70 

13 

9 

14 

16 

251 

The driver's duties consisted of making sure the delivery truck was 

in proper running condition, getting the truck loaded with all the orders 

for a particular route and signing for the eggs. (The actual time taken 

after leaving the plant until the first point of delivery was reached 

was driving time.} The routine at the delivery point was reasonably 

consistent for all routes of the different plants. Time spent before 

!/ Included all large retail food stores (independents and local, 
regional, and national chains). 

'!:/ Small independently owned retail food stores. 
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unloading included contacting someone at the outlet, moving the truck 

to the unloading ramp, opening the truck doors, and securing a cart for 

unloading. The greatest amount of time required before unloading was 

waiting for other delivery trucks to move away from the outlet to make 

room for delivery. Wait time was also necessary if the delivery truck 

arrived when the employees were having lunch. 

Unloading time included the actual time in transferring eggs from 

the delivery truck to the outlet display case or storage room. Eggs were 

usually moved by means of a two-wheel cart from the truck into the stores. 

Included also with unloading time was the time rearranging the display 

case so that leftover eggs would be moved to customers first. 

Once the eggs were placed in the display case, the time spent after 

unloading began. It included such operations as getting tickets signed 

and in some cases collecting money, loading empty cases, moving the truck 

away from the unloading ramp, closing the truck doors, and sometimes 

securing orders for the next delivery to that outlet. 

Of the total time required at delivery stops for all routes, 18 per-

cent of the time was required before unloading, 53 percent in unloading, 

and 29 percent after unloading. 

Each driver was encouraged to secure all the empty egg cases possible. 

empty cases were picked up at approximately 60 percent of the stores. 

It was difficult to get empty cases in many stores because they were thrown 

out by store personnel after use. 

The average number of outlets served per route was 5.5 and an average 

of 3,691.4 dozens were delivered per route. The average route covered a 
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d1sta11ce of 120.5 miles a.1d required an average of 5.3 hours. Table 1 

shows the high, low and average for all routes. 

Table 1. Characteristics of Egg Delivery Routes, Nine Virginia Egg 
Grading Plants, 1960 

Item Average High Low 

Number of routes per plant 5.11 10.0 1.0 

Number of outlets served per route 5.4'6 22.0 1.0 

Total miles traveled per route 120.52 428.0 2.0 

Total time spent per route (hours) 5.27 14.3 .2 

N\IDber of dozens delivered per route 3,691.43 11,664.0 90.0 

Number of dozens delivered per stop 676.52 11,664.0 24.0 

Distance traveled per delivery 22.09 149.0 .1 

Analysis of Egg Delivery Operations 

Size of Plant and Delivery Iimt 

The average yearly volume handled by each of the 22 plants in 

Virginia from which data were available was 46,130 cases per year. The 

average volume of eggs handled by the 17 plants with le&e than 100,000 

caees per year was 20,521 cases per year. The average volume of the 

five plants handling 100,000 or more cases per year was 138,320 cases. 

Plants selected for use in this study were classified into two size 

groups, Large and Small. Plants with a yearly volume of less than 100,000 

cases were considered Small plants and those with a volume of 100,000 

caee& or more per year were classified as Large plants. Deliveries of 

the four Large plants averaged 137,680 cases per year and the Small plants 
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had deliveries averaging 18,374 cases per year. Average total time 

required by the Large plants in delivering each dozen eggs was approxi-

mately one-third of that taken by the Small plants per dozen eggs (Table 2). 

Table 2. Eggs Delivered and Time Required for Delivery of Eggs on 
Routes, by Size of Plant, Nina Virginia Egg 

Size 
of 

plant 

Large 

Small 

All 

Number 
of 

stops 

137 

114 

251 

Grading Plants, 1960 

Average 
Total size of 

eggs Total each 
delivered time delivery 

Dozens Minutes Dozens 

118,292 6,453 863,44 

51,514 8,103 451.88 

169,806 14,556 676.52 

J/ Actual time required for delivery. 

Average delivery 
time 

per dozerJ/ 

Minutes 

.0546 

.1573 

.0057 

The average size of delivery made from Large plants was 863 dozens, 

almost twice as great as the average delivery of 452 dozens made from the 

Small plants (Table 2). Small plants generally made more local deliveries 

than did the Large plants. 

Considerable difference existed among the different plants in the 

average volume delivered and the time required per dozen to deliver the 

eggs. The average size of delivery for plants ranged from a high of 7,286 

dozens to a low of 254 dozens. Time required to complete a delivery 

ranged fran .0429 minute per dozen to .2175 minute per dozen (Appendix 

Table 1). Differences in the size of delivery and the distance to delivery 

points probably accounted for most of the variation. 

In all plants, deliveries were made at least three days per week. 

Some plants made deliveries six days per week. One plant in this study 
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made a regular delivery on Sunday. With the exception of the Sunday de-

livery, there was little difference in the time per dozen required to 

complete an egg delivery on the different days of the week. The Sunday 

delivery involved a large volume of eggs which required less time per dozen 

to complete. No waiting was necessary after the truck arrived at the stop. 

Most plants made about the same number of deliveries on different days 

of the week, but the volume delivered per outlet served was larger for the 

last three days since outlets required more eggs to supply the increased 

weekend purchases by consumers. Deliveries made on Mondays were usually 

larger than on other days during the early part of the week because the 

supply must be replenished after weekend sales. 

Table 3 shows a breakdown of the average delivery time per dozen and 

the average size of egg deliveries by day of the week. 

Table 3. Average Size of Delivery and Average Time Required for 
Delivery of Eggs on Routes, by Day of the Week, 

Nine Virginia Egg Grading Plants, 1960 

Day Number Number Average Average 
of of of size of delivery tiJi 

week rgytes stops dalivery oer doze 

Dozens Minutes 

Monday 10 33 1,288.48 .0836 

Tuesday a 36 440.22 .106b 

Wednesday 12 1~ 495.49 .1244 

Thursday 11 88 505.93 .0867 

Friday 4 18 1,059.22 .OL-84 

Sunda~ 1 1 11,664.00 .0216 

All 46 251 676.52 .OU57 

~ Actuil time required for delivery. 
Sunday delivery made to wholesale receiver for further distribution. 



- 20 -

Size of Plant and Distance Traveled 

Little variation in average miles traveled was shown for Large and 

Small plants. Delivery routes of the Small plants averaged 622.6 miles 

per plant while those of Large plants averaged 607.8 miles per plant. 

The average distance traveled per dozen eggs delivered by the Large 

plants was .0206 mile, whereas the Small plants required .0604 mile 

(Table 4). Miles driven per dozen, however, showed meaningful variations 

for individual plants. The range for plants varied from .0095 mile per 

dozen to .0764 mile per dozen (Appendix Taole 2). The average number 

of miles traveled per dozen for all plants was .0326 mile per dozen. 

Table 4. Eggs Delivered and Distance Traveled on Egg Delivery R0utes, 
by Size of Plant, Nine Virginia Egg Grading Plants, 1960 

1 1 1 1 Average 1 1Average r Average 
Size 1Number1Number1 Total a eggs a Total 1distance 1 distance 
of r of r '>f a eggs 1delivered1distancertraveled 1 traveled11 plant1plants1stops adeliveredaper plant1traveled1per plantrper dozen=' 

Dozens Dozens Miles Miles Miles 

Large 137 118,292 29,573.0 2,431 607.75 .0206 

Small 5 114 51,514 10,302.8 3,113 622.60 .0604 

All 9 251 169,806 18,867.3 5,544 615.17 .0326 

l/ Actual di3tance traveled for delivery. 

Market Outlet and Delivery Time 

The total amount of time required to complete an egg delivery to a 

particular stop varied according to the outlet served. Variation occurred 

in the number of miles traveled to the outlet and time spent in travel. 
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Time at the stop and the amount of personal time used by the driver also 

showed considerable variation. Forty-seven percent of time at the stop 

was spent actually unloading, while about 53 percent of time at the stop 

was used before and after unloading (Table 5). Large differences also 

occurred in the size of delivery made to the different types of outlets. 

Deliveries made to distant outlets tended to increase time per dozen spent 

for delivery unless the size of delivery was sufficient to offset cost 

of the increased miles traveled. 

Egg deliveries to wholesale receivers (meat packing plants and ware:.. 

houses of regional or national chains) were in larger volumes than to 

other types of outlets (Table 6). Meat packers purchased eggs for deliv-

ery to outlets to which they made meat deliveries. Chain store warehouses 

purchased eggs for distribution to their stores. Both meat packers and 

chain store warehouses received eggs in large volumes for further distri-

bution to retail outlets. The least amount of time per dozen was required 

for deliveries to this division of outlets. The average total time was 

• 0582 minute per dozen compared with .2437 minute per dozen for super-

market deliveries • .!/ 
In contrast with supermarkets, the small grocery stores and produce 

stands received smaller deliveries and had an irregular schedule for 

receiving eggs. Deliveries to supermarkets were usually made three time& 

per week on either Monday, Wednesday and Friday or Tuesday, Thursday and 

Saturday (no observations were obtained on Saturday). The average size 

of delivery made to grocery stores and produce stands was 339 dozens per 

J,/ Travel time was considered to be the actual time required from the plant 
to each individual outlet. 
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stop. A large portion of the eggs delivered to groceries was delivered 

in cases, loose packed, whereas supermarkets and wholesale receivers 

received a larger proportion in one dozen cartons. The average time for 

the 70 deliveries made to produce stands and small groceries was .4873 

minute per dozen (Table 6). This was more than twice as much time as 

was required for supermarket deliveries. 

Deliveries to eating places were the smallest on the average of any 

type outlet, and required the least average total time to complete 

(Table 6). An average of 114 dozens per stop was delivered to eating 

places and average total time required was 36 minutes. The eating places 

consisted of restaurants, cafes, and drug stores and were normally located 

only a few miles from the plant. 

For deliveries made to bakeries and dairies, the average time per 

dozen was .3038 minute, with an average delivery being 290 dozens. These 

deliveries were made in the same city in which the grading station 

was located, and the average distance traveled from the plant to the stops 

was only 4.9 miles • .!/ Bakeries purchased eggs in smaller quantities than 

did dairies because the eggs were only used in the plants for baking. A 

large portion of these eggs was delivered as cans of frozen eggs. (Each 

can was considered to require the same amount of time as a 30 dozen case 

for this analysis.) Lairies usually purchased eggs from grading stations 

in order that they might deliver eggs along with milk on the daily milk 

routes. They were always purchased in one dozen cartons. 

Outlets grouped as institutions were hospitals, boarding houses, and 

Army and Navy Commissaries. These institutions purchased an average of 

'l:/ Distance was calculated by using the actual number of miles traveled 
from the plant to each individual outlet. 
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513 dozens per delivery stop and required a total time of .1634 minute 

per dozen. These institutions were an average of 23.5 miles from the 

plant. 

Among the different types of outlets, wide variation occurred in the 

time required for delivery of a dozen eggs. Some outlets required more 

time in travel because they were located farther from the grading station 

while other outlets required more time at the stop. The size of delivery 

gave a good indication of time required per dozen for all types of out-

lets. The larger the delivery, the less time required per dozen for a 

delivery. 

Market Outlet and Distance Traveled 

Type of market outlet served had an influence on the number of 

miles traveled. Deliveries to eating places, institutions, bakeries, and 

dairies required the least total distance traveled per stop, however, 

miles per dozen were less for deliveries to wholesale receivers due to 

larger volumes. Groceries and produce stands required more miles per 

dozen than any division of outlets. The number of miles traveled per 

stop, however, was greater for deliveries to wholesale receivers (Table 7). 

Twice as many miles per dozen were required for deliveries to grocery 

stores compared with supermarkets. 

Size of Delivery and Delivery Time 

~ggs in this study were delivered in both loose packs and in one 

dozen cartons. Loose pack cases contained 30 dozens per case wherea.s 

those packed in one dozen cartons normally contained 24 d0zens 
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Table 7. ~ggs Delivered and Distance Traveled on Egg Delivery Routes 
by Type of Outlet Served, Nine Virginia Egg Grading Plants, 1960 

Number Total Total Distance Distance 
of eggs distance traveled traveledn.!/ 

Outlet served stops delivered traveled per stop per doze 1 

Dozens Miles Miles Miles 

Supermarkets 129 66,160 5,419 42.00 .0819 

Groceries and 
produce stands 70 23,732 4,220 60.28 .1778 

Eating places, 
institutions, 
bakeries and 
dairies 36 4,698 483 13.42 .1028 

Wholesale receivers 16 75,216 1,894 118.38 .0252 

All 251 169,806 12,489 49.76 .0735 

1/ Hypothetical distance required from plant to outlet when each delivery 
was taken as a separate route. 

per case. A small proportion of the cases of cartoned eggs contained 

30 one dozen cartons per case. Size of delivery ranged from a low of 24 

dozens to a high of 11,664 dozens. The average for all deliveries was 

676.5 dozens per stop. A total of 169,806 dozens were delivered to 251 

different outlets. The percentage distribution of egg deliveries accord-

ing to size was as follows: 

Dozens 

Less than 100 

100-299 

300-599 

600 or more 

Percent of 
deliveries 

29 

32 

21 

18 
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A total of 82 percent of all deliveries were made in units of less than 

600 dozens, and 18 percent were delivered in units of 600 dozens or more. 

This included seven percent between 600 and 899 dozens, two percent 

between 900 and 1,199, one percent between 1,200 and 1,499, two percent 

oetween 1,500 and 1,999, four percent between 3,000 and 6,000, and two 

percent over 6,000 dozens. No deliveries were made to outlets in units 

of between 2,000 and 3,000 dozens. 

Volume of delivery had a very meaningful influence on the time 

necessary to complete a delivery. Table 8 shows the time required per 

dozen for the four different size deliveries. 

Table 8. tggs Delivered and Delivery Time Required on Delivery Routes 
by Size of Delivery, Nine Virginia Lgg Grading Plants, 1960 

Size of delivery 

Less 100 dozens 

100-299 dozens 

300-599 dozens 

600 dozens and over 

All 

Number of 
stops 

73 

81 

52 

45 

251 

Total eggs 
delivered 

Dozens 

4,028 

16,880 

21,926 

126,970 

169,806 

Total time Time spe~ 
required per doze 1 

Minutes Minutes 

8,834 2.1931 

9,251 .5480 

5,276 .2406 

4,765 .0375 

28,126 .1656 

.!/ Hypothetical time required from plant to outlet when each delivery 
was taken as a separate route. 

Size of Delivery and Distance Traveled 

For purposes of analysis, deliveries were again grouped into the 

four divisions. Total time in travel from the plant to each delivery 

point and the time spent in making the delivery were likewise computed. 
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Distance traveled to the stops for deliveries of less than 100 dozens 

averaged 15.16 miles per stop shorter than to stops for deliveries over 

600 dozens (Table 9). Miles traveled per dozen, however, decreased as 

the size of delivery increased. The difference in the number of miles 

traveled per stop for the different size deliveries was small, but highly 

significant. The difference in miles per dozen was shown to be quite 

meaningful due to the difference in size of delivery (Taole 9). 

Table 9. Lggs Delivered and Distance Traveled on Lgg Routes, by Size 
of Delivery, Nine Virginia egg Grading Plants, 1960 

Number Total number Total Miles Miles 
of of dozens miles per per 

Size of delivery stops delivered traveled stop dozen!/ 

Less than 100 dozens 73 4,028 3,317 45.44 .8235 

100-299 d0zens 81 16,880 3,790 46.79 .2245 

300-599 dozens 51 21,926 2,655 52.06 .1211 

600 dozens and over 45 126,806 2,727 60.60 .0215 

All 251 169,806 12,489 49.76 .0735 

j/ Hypothetical distance required from plant to outlet when each deliv-
ery was taken as a separate route. 

An analysis of variance was used to determine whether or not the 

difference in distances from plants to points where various sizes of deliv-

eries were made, were significant. There was a highly significant dif-

ference in the number of miles driven for various size of deliveries at 

the one percent level of prooability (Table 10). 



- 29 -

Table 10. Analysis of Variance of Size of Egg Deliveries, and Distance 
from Plant to Outlet, Nine Virginia Egg Grading Plants, 1960 

Source of 
variation 

Between 

Within 

Total 

Degrees 
of 

freedom 

3 

247 

250 

**Highly significant 

Sum 
of Mean 

squares square F-Ratio 

240,402,036 80,134,012 53.64** 

368,956,682 1,493,752 

609,358,718 
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EGG DCLIVERY COSTS 

Computation of Delivery Costs 

Labor Costs 

Many egg grading stations have applied the principle of the division 

of labor to their delivery operations. Plant employees who drive deliv-

ery trucks usually perform only this one task. They are trained in the 

delivery operations and, since relatively little skill is required to 

make efficient deliveries, their wage rate is lower than that of the 

workers in more highly skilled jobs within the firm. 

8perators of trucks delivering eggs were paid for their services on 

an hourly basis. Wage rates varied from plant to plant with a range of 

$1.00 to $1.37 per hour. The average for all firms was $1.12 per hour. 

each of the drivers usually worked forty hours per week, however, some 

worked more and some less than the base forty hours. 

The length of work day varied from week to week and from plant to 

plant. The hour for reporting to work varied according to the time at 

which deliveries were to be made. Some workers reported to work as early 

as 1100 a.m. while others did not report until late afternoon. Drivers 

of egg delivery trucks did not work a regular eight hours per day, five-

days per week. Some drivers worked only three or four days per week and 

had a 15 to 18 hour work day, depending on the length of the route and the 

number of deliveries. Time and one-half was paid for all hours over forty 

that were worked. 

In most firms, the worker's social security, unemployment tax, work-

mens compensation, and one half of hospitalization insurance were paid 
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by the firm. Drivers in most firms received a vacation with pay of between 

one and two weeks. 

Drivers usually received some other banefits as do employees in most 

other firms. An employee in most egg grading stations was furnished with 

a regular supply of cracked eggs. These and other perquisites add to the 

employee's total receipts fran the firm. 

A total hourly wage rat~ of $1.27 per hour was used in the canputa-

tion of the labor cost used in delivering eggs (Table 11). 

Tabl..t 11. Calculated Annual, Weekly and Hourly Wage Rate of Labor Used 
in Delivery of Eggs, Nine Virginia Egg Grading Plants, 1960 

Item Annual Weekly Hourly 

Hourly wage rate $2,240.00 $44.80 $1.120 
($1.12 per 40 hours) 

Vacation 89.60 1.79 0.045 
(two weeks at $1.12 per hour) 

Workmens Compenaa'tion 22.40 0.45 0.011 
(one percent of annual wage) 

Unemployment Tax 22.40 0.45 0.011 
(one percent of annual wage) 

Social Security 67.20 1.34 0.034 
(three percent of annual wage) 

Hoapitalization 60.00 1.20 0.030 
(one-half of yearly cost $120.00) 

Perquisites (cracked eggs) 43.68 0.84 0.021 
(12 cents daily) 

TOTAL $2,545.2b $50.87 $1.272 
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Truck Costa 

Seve1al different types of trucks were used by the egg gradi.19 sta-

tions in this study. Size ranged from the one-half ton panel or pick-up 

type to the six--toi1 trailer. The one half ton pick-up and pa;1el-typa 

trucks were commonly used for small deliveries a.1d short routes. The 

pick-ups used wera ope:1-body types that had a capacity of 40 to 50 cases 

of eggs. The pa•1els, on tha other hand, were closed body, non-insulatad, 

ion-refrigl:!rated, aad usually had a capacity of approximately 25 cases. 

The one and ona··half ton, closed body, refrigerated truck with a capacity 

of 90 to 120 cases of eggs was ganerally used on longer routes. More 

than ona half of the delivery trucks were refrigerated. Seventy percent 

of the egg deliveries were made in a one and one-half ton enclosed body, 

refrigerated or insulated truck (Table 12). The capacity of the six ton 

trailer used by one plant was 580 cases. For our analysis, truck operating 

costs we1a computed for a one and one-half to:1 enclosed body, refrigeratad 

truck a.id for a one-half ton, ope.1 body pick-·up truck. 

The avilrage number of miles driven per year for each of the one and 

one-half ton trucks used by the plants was 40,000 miles. The trucks were 

normally depreciated by the straight lina mathod over a period of five years. 

The following assumptions were made in computing truck cost: \1) the 

original cost of the body and tha chassis was $4,200 with a salvage value 

after five years of use of $200; (2) intarli!St chargas were one half of the 

original cost plus salvag<= value times six percent; (3) taxes wera one sixth 

of original cost times $3.50 per hundred, (4) the insurance iate was $62 per 

year; (5) th~ license cost was $52 per year; (6) a gasoline cost of 30 cents 
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per gallon with the avarage truck recelvi119 1ev!ln miles per gallon 9 in-

cluding the gasoline used by th~ refrigeration unit (most pla.1ts havd a 

company gasoline tank 9 but much of the gasoliile mu&t ba purchased while 

the truck is on the route); (7) an oil cost of 35 cents per quart with the 

oil changed evrJry 4t000 miles and a total of t\ln quarts required per 

change; (d) each truck was greased evei·y 2,000 miles at a cost of $1.50; 

(9) a tire cost of one cent per mile, and 9 (10) repairs a11d maint~11ance 

were two cei1ts par mile. Based on the foregoing assumptio.1s, the total 

cost of operati:1g a one and ona-half to.1 egg dalivery truck was computed 

at 10.13 Cdnts per mile (Tabla 13). 

Tabla 12. Percent of Deliveries; Av1uage Dozea, Miles, and Time Per Stop, 
and Average Cost Per Doze;1 for Egg Delivery by Size of Truck, 

Nine Virginia Egg Grading Plants, 1960 

. Percent ' : sAveraga:Average :Average& . 
I of 1Numbar1Numbar: dozen 1distance1 time 1Average 

Size of ;d;~liveries: of I of per par I per : cost ;Jjr 
truck a mad~ by 1routes:stop1 stop z atop I stoe :doze. 

Miles MinutGs Cants 

2 ton 7 2 6 2,442 lOu 251 .76 

6 ton 4 6 7 7,286 209 320 .52 

t ton 19 12 42 254 4 25 .33 

it ton 70 26 196 477 17 50 .61 

All route& 100 251 676 22 5J .53 

l./ Estimated cost based on actual labor required and distance ti-aveled 9 
assuming labor a;"ld truck costs as computed. 
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Table 13. Cost per Mile for One and One-half Ton Truck, Nine Virginia 
Egg Grading Plants, 1960 

Cost 12er :,:ear Cost eer mile 
Fixed Dollars 9mll 

Depreciation $ 800.00 2.000 

Interest 132.00 .330 

Insurance 62.00 .155 

Licenses 52.00 .130 

Taxes 24.50 .061 

Total Fixed $1,070.50 2.676 

Variable 

Gas $1,714.20 4.290 

OU 35.00 .088 

Grease 30.00 .075 

Tires 400.00 1.000 

Repairs and maintenance 800.00 2.000 

Total Variable $2,979.20 7.453 

TOTAL CX)ST $4,049.70 10.129 

The one-half ton trucks used in this study were driven an average of 

15,000 miles per year. The same method that was used for computing cost 

per mile for the one and one-half ton truck was used for the smaller 

trucks. The following assumptions were made for the one-half ton trucka 

(1) an original cost of $2,200 depreciated by the straight line method 
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ove1 eight years with a $200 salvaga value j (2) interest was one-half of 

the original cost plus the salvage value times six percent, (3) the in 

surance rate was $62 per year; (4) licenses war~ $12 per year; (5) taxes 

~~era $14.00 per year with a $3.50 levy~ (6) gasoline was 30 cents per 

gallon with gasoline mileage of 12 miles per gallon; (7) oil was 35 CJ.its 

per quart with a total of six quarts required per cha:19e every 4,000 miles, 

(8) each t1·uck was greased every 2,000 miles at a cost of $1.50, (9) tire 

cost was one cent per mile, (10) 1·epairs and mai:ltenance ware one and 011e-

half cents per mile. Based on the foregoing assumptions, the total cost of 

operati.19 a one-half ton egg delivery truck was 7.84 Cei1t& per mile (Table 14). 

The cost was 2.29 cirnts lower per mile for the one -half ton truck tha;1 

for the one a:1d one--half ton truck. The difference is mainly due to 

variable cost, of which gasoline cost constitutes the major difference. 

Small trucks travel almost twice as ma.1y miles per gallon of gasolfoe 

than do the larger trucks. 

Soma plants used a two-ton truck in place of the one and one-·hal f ton 

truck. These trucks were of the closed body type similar to the one and 

one half ton truck and had a capacity of only a few cases more than the 

one and one-half ton truck. Two ton trucks cost more to operate because 

of the original cost of the body and chassis, the extra licdn&e cost, de 

preciation, and gasoline cost. The cost is approximately two ce:1ts more 

per mile tha,1 that for the one and one half to.1 truck. The cost of the 

two ton truck was 12.27 ce.1ts per mile based 0;1 actual records from the 

plants. According to the firm' & i·ecnds, the cost per mile for the six 

ton tractor-trailer was 15 ce,1ts. This i.icludJd a refrigeration unit. 
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Table 14. Cost per Mile for One-half Ton Trucks Used in Delivery of Eggs, 
Nine Virginia Egg Grading Plants, 1960 

Cost eer ~ear Cost !:!er mile 
Fixed Dollars Cents 

Depreciation $ 250.00 1.666 

Interest 66.00 .440 

Insurance 62.00 .413 

Licenses 12.00 .oeo 
Taxes 14.00 .093 

Total Fixed $ 404.00 2.692 

Variable 

Gas $ 375.00 2.500 

Oil 10.50 .070 

Grease 11.25 .075 

Tires 150.00 1.000 

Repairs and maintenance 225.00 1.500 
-

Total Variable $ 771.75 5.145 

TOTAL COST $1,175.55 7.837 

Smaller size trucks can be operated at a lower cost per mile than can 

larger trucks. The delivery cost per dozen, however, would not be less 

for an entire route if the number of dCQ:ens on an existing route was larger 

than the capacity of the truck. In this case, two trips would be required. 

Small trucks are not recommended for large deliveries or for deliveries 
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that are made several miles from the plant. The fact that they are non-

refrigerated and are the open-body or non-insulated type makes them non-

adaptable for long routes. 

It was believed that delivery of a small volume of eggs to outlets 

located close to a plant can be made at a lower cost with the one-half 

ton trucks if a sufficient volume was available to justify their use. 

The small type trucks could only be used efficiently if total volume of 

delivery per route was smaller than the capacity of the truck. Several 

plants had a small type truck to supplement the large one for near-by 

deliveries. The larger one and one-half ton refrigerated truck was more 

economical for routes with a volume of deliveries greater than the capacity 

of the smaller truck. The use of refrigeration enables the firm to deliver 

higher quality eggs in the sunvner months, especially when deliveries are 

made to outlets a large number of miles from the grading stations. Since 

no two plants' delivery operations were exactly alike, the size of trucks 

used depended upon the size and number of deliveries, and the distances 

traveled in order to make deliveries. The estimated costs per dozen based 

on the truck used for plants in the study are given in Table 12, page 33 • 

The truck cost computed in Table 13 and the labor cost in Table 11 were 

used in this computation. 

Total Costs of Delivery 

The division of labor can be used most effectively by the operators 

of egg delivery trucks. This can only take place, however, in plants which 

have deliveries large enough to justify a trained truck driver who does 

nothing but deliver eggs. Drivers who specialize in performing the tasks 
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of egg delivery can develop efficiencies and increase their speed in per-

forming the operations. The possibility of lowering costs per unit of egg 

delivery by technological methods increases as the size of delivery is 

increased. With large deliveries, plants can afford to use better and 

more efficient unloading devices to carry eggs from the truck into the 

store. Also truck bodies can be built to decrease unloading time and thus 

improve efficiency. 

In order that a determination of the optimum size of egg delivery can 

be obtained, many facts must be obtained and analysis conducted. The two 

components of cost for table egg delivery were labor and truck costs. 

Cost by Volume of Delivery 

Time and motion data collected on egg delivery optrations were used 

as a basis for computation of hypothetical costs for various volumes of 

deliveries. Each delivery was assumed to be the only stop on a route. 

The number of miles driven from the plant to each delivery point was 

doubled in order to approximate the truck miles traveled on a one stop 

route. The time spent in travel to each delivery point was doubled, also, 

and added to the actual time used at the delivery stop to obtain the total 

time spent on the hypothetical route • .!/ Costs were computed on the basis 

of 10.13 cents per truck mile and $1.27 per hour of labor. 

Four different volume groupings were used, namely, less than 100 

dozens per stop, 100 to 299 dozens, 300 to 599 dozens, and 600 dozens or 

!/ Total time and total miles for the actual route rather than the most 
direct route were used for computation. 
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more per stop. The average size of delivery for volumes of less than 100 

dozens per stop was 62 dozens per stop. The average size of each delivery 

for those deliveries made in volumes of over 600 dozens was 2,701. 

If deliveries were made to each stop as if it were the only stop on 

a route in quantities of less than 100 dozens, the average cost would be 

27.1 cents per dozen (Table 15). As volume of delivery increased from 100 

dozens up to 300 dozens, the average cost per dozen for delivery dropped 

to 10.6 cents per dozen. For deliveries of 300 to 599 dozens per stop, 

cost per dozen decreased to 3.9 cents. The average cost per dozen for 

quantities delivered in lots of 600 dozens or more under the hypothetical 

conditions dropped to .96 cent per dozen (Table 15). The differences in 

the computed per unit cost of delivery among the different volume groups 

v.el'e highly significant. 

Table 15. Hypothetical Cost of Delivering Eggs by Size of Delivery, Nine 
Virginia Egg Grading Plants, 1960 

Size of delivery 

Less 100 dozens 

100-299 dozens 

300-599 dozens 

600 dozens and over 

Total 

Number 
of 

observations 

73 

81 

52 

45 

251 

Total 
cost 

IXJllars 

1,092.02 

1,796.34 

844.52 

1,221.22 

4,954.09 

Total Cost 
eggs per 

delivered dozen 

l)l)zens Cents 

4,028 27.11 

16,880 10.64 

21,926 3.85 

126,970 .96 

169,806 2.92 
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Costs by Type of Outlet 

One of the objectives of this study was to determine if significant 

differences existed in the per unit cost of delivery to various types of 

outlets. The range in cost per unit depended largely upon the number of 

miles driven and the time spent in delivery. The size of delivery also 

affected the per unit cost of moving eggs from grading stations to the 

point of delivery. 

As was indicated earlier, the total average time required for de-

liveries to various types of outlets varied widely. The average distance 

from plants to various types of outlets showed considerable variation also. 

Costs of delivery were computed for deliveries to outlets divided 

according to similar organization with respect to size of deliveries re-

ceived, type of store arrangement, type of business, services provided, 

and other characteristics. Four different groups of outlets were used, 

namelyc supermarkets; groceries and produce stands; bakeries, dairies, 

restaurants, drug stores, commissaries, and hospitals; and wholesale 

receivers. 

Hypothetical costs for delivery to each group of outlets were cal-

culated on the basis of the miles driven and the time required for deliv-

ery if each stop were considered to be the only delivery point on a route. 

The miles traveled from the plant to each outlet and the time spent in 

travel to the delivery point were both doubled to arrive at an estimate 

of the approximate distance and time which would have been required if the 

particular stop were the only one on the route. A labor cost of $1.27 

per hour and a truck cost of 10.13 cents per mile were used. 
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The delivery cost under these hypothetical conditions amounted to 

3.85 cents per dozen eggs delivered to supermarkets, 6.98 cents per dozen 

to small groceries and produce stands, .43 cent to wholesale receivers, 

and 9.04 cents per dozen for all other outlets (Table 16). 

Table 16. Hypothetical Cost of Egg Delivery, by Type of Market Outlet 
Served, Nine Virginia Egg Grading Plants, 1960 

Total Average 
Total eggs size of Cost per 

Group Number cost delivered delivery dozen 

Dollars Dozens Dozens Cents 

Supermarkets 129 2,547.53 66,160 512.9 3.85 

Groceries and produce 
stands 70 1,657.47 23,732 339.0 6.98 

Eating places, 
~akeries, dairies, 
hospitals and 
commissaries 36 424.24 4,698 130.5 9.04 

Wholesale receivers 16 324.35 75,216 4,701.0 .43 

All 251 4,954.09 169, 806 676.5 2.92 

The analysis of hypothetical costs for delivery of eggs to the four 

groups of outlets indicated that significant differences existed in cost 

of delivery for various types of outlets. Differences were expected to 

occur for the different types of outlets because of differen~es among 

outlets in size of deliveries and distances from the plants1but they were 

not expected to be as highly significant as shown by the analysis. Table 

16 summarizes the average total cost per dozen for delivery to the different 

types of outlets under the assumption that each delivery stop was the only 

stop on the route. 
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Cost by Size of Plants 

The costs incurred in delivering eggs on a particular route is of 

primary interest to egg grading stations. A plant could make adjustments 

in its delivery operations if high cost deliveries were located. Plants 

with delivery stops located nearby had a cost advantage over plants with 

delivery points at greater distances from the plant. Although a plant 

may have an extremely high cost on a certain route or may make a few 

small deliveries to a small number of outlets, the over-all efficiency 

in egg delivery cannot be determined until all routes and all outlets are 

taken into account. 

Average total delivery costs, based on truck miles traveled and time 

spent on all routes were calculated for all plants in the study. A labor 

cost of $1.27 per hour and a truck cost of 10.13 cents per mile were used. 

Plants handling 100,000 or more cases per year had an average delivery 

cost of .32 cent per dozen (Table 17). Small plants (those with a volume 

of less than 100,000 cases per year) had a cost of .75 cent per dozen 

eggs delivered under assumption made for truck and labor cost. Large 

plants had a much lower cost per dozen because the average size of deliv-

ery was 863 dozens compared with 452 dozens for each delivery by Small 

plants (Table 17). The average distance traveled per delivery stop was 

17.7 miles for the Large plants compared to 27.3 miles for the Small plants. 

Relationship Between Volume of Delivery and Type of Outlet 

Since the objectives of this study were to determine the relationship 

between size of table egg delivery and per unit delivery costs and to 
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Table 17. Distance Traveled, Dozens Delivered and Cost of Egg Delivery 
by Size of Plant, Nine Virginia Egg Grading Plants, 1960 

Size Distance Average 
of Total Total traveled size of Cost :l7 

plant deliveries cost per delivery delivery doze 

Dnens Dollars Miles Dozens Cents 

Large 118,292 383.06 17.7 863.4 .32 

Small 51,514 387.12 27.3 451.9 .75 

All plants 169,806 870.19 22.1 676.5 .51 

.!/ Estimated cost based on actual labor required and distance traveled, 
assuming labor and truck costs as computed. 

find whether significant differences exist in the unit cost of delivering 

table eggs to various market outlets, it seemed feasible to establish 

the relationship between size of delivery and type of outlet. It was 

noted earlier that as size of delivery increases, the cost per dozen shows 

a definite decrease. Significant differences existed in the cost of 

deliveries made to particular outlets. 

Nineteen percent of the 251 deliveries of eggs made by the plants 

studied were delivered in volumes of 600 dozens or more, 23 percent in 

volumes of 300-599 dozens, 32 percent were in volumes of 100-299 dozens, 

and 26 percent were delivered in lots of less than 100 dozens. 

Eggs which were delivered in quantities of 600 cozens or more per 

stop would be expected to go to outlets which do a large volume of business 

and have a definite need for large deliveries. Supermarkets and wholesale 

receivers fit this category. LA!ta showed that 52 percent of the 45 deliv-

eries of 600 or more dozens were delivered to supermarkets and 33 percent 

to wholesale receivers (Table 18). No deliveries to small grocery stores 
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and produce stands were made in quantities of 600 dozens or more. Forty-

three percent of the deliveries of less than 100 dozens were made to 

groceries and produce stands. Only 15 percent of the eggs that were de-

livered in lots of 600 dozens or more went to "All Other" outlets. 

Table 18. Percent of Egg Deliveries Made in Different Volumes Going to 
Various Outlets, Nine Virginia Lgg Grading Plants, 1960 

Percent of deliveries going toa 
T~ee of outlet 

Groceries 
Size Number and All 
of of produce Wholesale other 

delivery deliveries Supermarkets stands receivers outlets 

Dozens 

Less than 100 73 25 43 0 32 

100-299 81 31 40 0 29 

300-599 52 44 23 2 31 

600 or over 45 52 0 33 15 

Total number 
of deliveries 251 129 70 16 36 

This analysis shows that larger deliveries were made to wholesale 

receivers and supermarkets; and smaller deliveries to grocery stores, 

produce stands, and "All Other" outlets which would indicate a very 

definite relationship between volume of delivery and type of outlet. 

It was shown also that deliveries in larger volumes could be made at 

significantly lower costs than smaller volume deliveries (Table 15, page 

l9 ). The effect of large deliveries of eggs to certain types of outlets 

was thus reflected in lower unit delivery costs. 
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tffect of Size of Delivery and Distance 
Traveled on C•st of t,gg Delivery R-)utes 

Cost information obtained thus far can be of most value to egg grad-

ing plants if it can be used in some direct way. Grading station managers 

need to kn0w the additional cost of making deliveries of different volumes 

of eggs to outlets located specified distances from the plant or from the 

various stops. The extra cost incurred because of changes in a plant's 

egg delivery operation was computed from the information obtained on 

average delivery time, distance traveled, and truck and labor cost com-

puted. Trucks used on routes in this study traveled an average rate of 

about 30 miles per hour, therefore, this was the figure used in computing 

the cost of time spent in travel for an additional delivery. Time spent 

at the stop was computed by taking an average of the actual time used 

for deliveries of various volume divisions. A labor cost of $1.27 per 

hour was used in computing cost for driving time and time at the stop. 

Truck cost used was 10.13 cents per mile for the one and one-half ton 

truck and 7.84 cents per mile for the one-half ton truck. 

A relationship of how estimated cost would vary with miles traveled 

to market outlets and the volume of eggs delivered is shown in Tables 

19 and 20. These tables give some indication to the egg grading stations 

as to whether or not traveling a certain distance for an extra delivery 

of a certain size would be profitable. 
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Table 19. Cost per Dozen for Delivering Eggs in Various Size Units for 
a Given Number of Miles Using a One-half Ton Truck 

Miles C11e1 delivered 
driven 2 4 8 12 6 20 30 40 

Cents per dozen 

2 .62 .42 .15 .13 .11 .09 .Ob .04 

4 1.02 .62 .25 .22 .16 .14 .10 .Od 

8 1.83 1.03 .. 45 .36 .26 .24 .16 .10 

12 2.63 1.43 .65 .49 .36 .32 .21 .1s 

16 3.45 1.85 .86 .63 .46 .40 .26 .24 

20 4.25 2.24 1.06 .76 .56 .48 .33 .32 

40 8.30 4.26 2.01 1.43 1.01 .d9 .59 .52 

60 16.37 6.27 3.08 2.11 1.57 1.29 .06 .73 

dO 20.40 d.30 4.09 2•78 2.08 1.69 1.14 .93 

100 25.79 10.31 5.10 3.45 2.5o 2.10 1.39 1.13 

200 40.5:J 20.40 10.14 6.62 6.11 4.12 2.74 2.14 

400 o0.95 40.58 20.23 13.54 10.15 s.16 5.43 4.16 



- 47 -

Table 20. Cost per Dozen for Delivering Eggs in Various Size Units for 
a Givan Number of Milas for 0.-1a and Ona-half Ton Truck 

Miles Cases delivered 
driven 2 4 0 12 16 20 30 40 120 

Cents nar do2en 
• 

2 .69 .45 .17 .16 .14 .13 .08 .05 .01 

4 i.1e .10 • :2(j .25 .17 .16 .12 .01 .06 

8 2.14 1.19 .53 .41 .32 .28 .ld .u .01 

12 3.10 1.65 .78 .57 .40 .37 .24 .16 .09 

16 4.06 2.14 1.01 .73 .54 .46 .30 .22 .u 
20 4.9Cl 2.60 1.24 .89 .66 .56 .37 .35 .12 

40 9.80 5.02 2.45 1.69 1.26 1.04 .69 .60 .20 

60 19.71 7.40 3.65 2.49 1.86 1.51 1.01 .b5 .2d 

80 24.50 9.85 4.b4 3.28 2.46 2.00 1.32 1.08 .36 

100 49.73 12.19 6.04 4.00 3.06 2.48 1.64 1.31 .44 

200 37.35 24.16 12.02 8.07 6.05 4.87 3.24 2.52 .84 

400 96.15 46.12 23.99 16.95 12.03 9.67 6.44 4.91 1.63 
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SUMMARY AND CO?{;LUSIONS 

The primary purp~se of this study was to determine the relationship 

oetween size of delivery and per unit delivery costs and to determine 

whether or not significant differences exist in the unit cost of deliv-

ering table eggs to various market outlets. 

Data were collected during the swnmer of 1960 from a sample of nine 

Federal-State egg grading stations in Virginia. Time requirements for 

each task in the delivery operation and the number of miles driven for 

each delivery were recorded. Forty-six egg delivery routes with 251 

outlets were observed. Among the 11 different types of outlets served, 

supermarkets accounted for 51 percent, small groceries and produce stands, 

28 percent, wholesale receivers, six percent, and all other outlets, 14 

percent of the 251 deliveries. 

On the average, deliveries to wholesale receivers and supermarkets 

wer~ largest in volume. Average size of delivery was 4,701 dozens for 

deliveries to wholesale receivers, 513 dozens to supermarkets. 339 dozens 

to groceries and produce stands, 114 dozens to eating places, 290 dozens 

to bakeries and dairies, and 513 dozens to institutions. 

The four plants with a yearly volume of 100,000 dozen eggs or more 

spent an average of .0545 minute per dozen eggs delivered compared with 

.1572 minute per dozen for the Small plants handling less than 100,000 

dozens per year. The average distance traveled per stop was 17.7 miles 

for the Large plants and 27.3 miles for the Small plants. Distance 

traveled per dozen for the Large and Small plants was .0205 and .0604 

mile~ respectively. 
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Total time per dozen for delivering eggs to different groups of 

outlets when each delivery was taken as a single stop route was as 

follows: supermarkets, .2437 minute; groceries and produce stands, 

.4873 minute; eating places, .3166 minute; bakeries and dairies, .3034 

minuteJ institutions, .1635 minute; and wholesale receivers, .0652 

minute. The lesser time per dozen for delivery to certain outlets 

can be explained by larger deliveries made, fewer miles traveled to 

delivery points, or both. 

Distance traveled per dozen eggs delivered was smaller for whole-

sale receivers and supermarkets at .0251 and .0894 mile per dozen, 

respectively. Groceries and produce stands required .1778 mile per 

dozen and all other outlets took .1028 mile per dozen. The average 

distance traveled per stop was 118 miles for meat packers, 60 miles 

for groceries and produce stands; 42 miles for supermarkets; and 13 

miles for all other outlets. Size of delivery had more effect on dis-

tance traveled per dozen than any other factor. 

Average size of delivery made by all plants on all routes was 676 

dozens per stop. When time was accumulated from the plant to the deliv-

ery point the average time required to complete a delivery for volumes 

of less than 100 dozens was 2.1931 minutes per dozen while .0375 minute 

per dozen was required for volumes of 600 dozens or more. The time 

required for volumes of between 100 and 299 dozen was .5479 minute 

per dozen and .2406 minute per dozen for volumes of between 300 and 

599 dozens. An analysis of variance test showed that the differences 

in miles traveled per stop among the different volume groupings were 

highly significant. 
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estimates of labor and truck costs were made on the basis of actual 

operating conditions of plants. Using a labor cost of $1.27 per hour 

and a truck cost of 10.l cents per mile, total costs of delivery for 

various volumes of deliveries to different market outlets were calculated. 

For volumes of less than 100 dozens of eggs, hypothetical delivery 

costs (assuming each delivery stop the only stop on the route and doubling 

the time spent in travel and the number of miles traveled to complete the 

route) would be 27.1 cents per dozen. Costs would decrease to 10.6 cents 

per dozen for volumes of 100-299 dozens; 3.9 cents for volumes of 300-599 

dozensJ and .96 cent for volumes of 600 dozens and over. 

Deliveries to different types of market outlets, assuming the same 

hypothetical conditions used for volume of deliveries, would be 3.85 

cents for supermarkets; 6.98 cents per dozen for groceries and produce 

stands; 9.04 cents per dozen for eating places, bakeries, dairies and 

institutions; and .43 cent per dozen for wholesale receivers. The 

differences in cost of delivery among market outlets is also explained 

by volume delivered and distance traveled. 

For all plants, using the actual time and distance traveled on all 

routes, with a labor cost of $1.27 per hour and a truck cost of 10.13 

cents per mile, the delivery cost per dozen was .51 cent. The cost for 

the Large plants was .32 cent per dozen compared with .75 cent per dozen 

for the Small plants. These costs are believed to be reasonably accurate 

since actual physical inputs were used and realistic truck and labor 

cost were computed on the oasis of plant records and current operating 

conditions. 
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Plant operators, in adjusting routes, need to know additional costs 

in terms of extra volume delivered and distance traveled. Physical time 

and distance requirements found, and the effect of volume of delivery 

determined in this study form a basis for making such decisions. 

In conclusion, the hypothesis that size of delivery has a significant 

influence on egg delivery costs was accepted since it was observed that 

unit delivery costs decline as volume of delivery increases. Differences 

in the costs of delivering eggs to different types of outlets were found 

to be highly significant. The volume-cost relationships indicate that 

grading stations that serve outlets requiring larger volumes of eggs 

realize greater returns from their available resources. 
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Table 1. Average I:Xlzens Delivered and Average Time Required by Plants 
Nine Virginia Egg Grading Plants, 1960 

Average Average time Average 
egg in travel Average time total Average 

delivery to delivery at delivery time time per 
Plant per stop points stop per stop dozen 

Inzens Minutes Minutes Minutes Minutes 

N 7,285.71 181.58 138.42 320.00 .0429 

0 884.50 110.09 22.70 132.79 .1501 

p 623.92 15.44 17.22 32.66 .0523 

Q 254.41 9.65 9.35 19.00 .0747 

R 280.88 18.65 10.29 28.94 .1030 

s 767.50 20.72 17.67 38.39 .0500 

T 362.50 61.08 17.67 78.85 .2175 

u 512.00 68.19 13.68 81.67 .1595 

v 540.00 20.60 27.40 48.00 .0889 

All 676.52 76.18 ZT.23 57.99 .0857 



- 56 -

Table 2. Average J..nzens Delivered and Average Miles of ·rravel Required, 
by Plants, Nine Virginia Egg Grading Plants, 1960 

Average 
delivery Average distance Average distance 

Plant per stop traveled per stop per dozen per stop 

Dnens Miles Miles 

N 7,285.71 209.00 .0287 

0 884.!.'.>0 67.54 .0764 

p 623.92 8.58 .0137 

Q 254.41 4.24 .0166 

R 280.88 6.44 .0229 

s 767.50 7.29 .0095 

T 362.50 24.96 .0688 

u 512.00 36.00 .0703 

v 540.00 8.40 .0156 

All 676.52 22.09 .0326 



ABSTRACT 

lllta ~n egg delivery routes were obtained from a sample of nine 

selected Federal-State egg grading stations located in four different 

areas of Virginia. These data included time and distance requirements, 

route characteristics and a basis for computing costs. 

3ased upon the time requirements--which included driving time, 

personal time and time at the stop--and the distance traveled, cost 

estimates were obtained. Cost comparisons were made by size of plant, 

size of delivery and type of outlet. Wide variation in delivery costs 

were found. 

Delivery costs showed a meaningful decline as volume of delivery 

increased. Significant differences in delivery costs among different 

types of market outlets were found. Volume-cost relationships observed 

indicated that larger volumes of eggs were consistently delivered to 

certain types of outlets at the smallest unit cost. 

The marginal cost of delivering selected volumes of eggs specified 

distances was calculated. 
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