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COST  OF CANDLING AND CARTONING EGGS*

-C., E, Trotter and C, A, Becker+

Introduction

A recent development in the marketing of eggs in Pennsylvania
has been the marked increase in the volume of eggs graded and packed in
one-dozen cartons by country-point dealers for direct sale to city retail- .
ing outlets, Although this method was in use prior to World War II, it
has developed to its present volume primarily during amnd following the
war, This development represents in part some shift of the grading and
cartoning operation from the c1ty wholesalers, jobbers and retailers to
the country-point dealers and in part the increase that has occurred in
the proportion of eggs graded and retailed in cartons,

The trend toward cartoning by countryupolnt_dealers is not, of
course, limited to Pennsylvania, However, it probably has been most
pronounced in the deficit producing areas such as in the northeastern
states, In this area a major competitive advantage in producing eggs.
is the premium paid in nearby markets for "fresh" or high quality eggs.
Through grading and cartoning immediately upon receipt from producers and
through direct movement to retail outlets or distribution: points, this
operation tends to reduce the number of handlings and the period of time
-eggs are in the marketing channel, This and the candling and size grading,
if properly done, tend to retain and prov1de the quality necessary for
premium prlces.

The quallty factor and the convenience of obtalnlng cartoned
"nearby" eggs from a known source and of the. spe01flc size and quality
desired for their trade make cartoning a service that is d631red by many
.retail outlets. Since labor represents a major cost in grading.and carton-
ing eggs, lower wage rates at country-points as compared to large cities
probably has encouraged the shift of the cartoning operation from whole-
salers and jobbers in large cities to country-points, . :

- Viewed from the standpoint of economies attainable through:
large volume operations, the channeling of the higher qualities direct
to retail stores and the reduction in shipping and handling charges by
the removal of the lower grades, country-point candling and cartoning
possibly could develop to include a large proportion of eggs marketed. .

*Authorized for publlcation'oﬁ August 5, 1953, as Paper No, 1812
in the Journal Series of the- Pennsylvanla Agricultural Experiment
‘Station. B - %_

+A851stant Professor of Marketing and Professor of Business Manage-
ment respectlvely. :
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However, its development will depend partly on the cost of performlng the
service, Because of the amount of hand labor used and the price loss on
undergrades, in addition to the costs for supplies and equipment, the total
cost of grading and cartoning representg a large item in the cost of
marketing certoned eggs. The cost is subject to considerable variation
depending on price differentials existing between various qualities

of eggs, the yield of cartoned eggs, the speed of candling and other factors,
High costs, since they have the effect of raising prices to consumers, tend
to 1limit the use of this method of marketing while variations in costs
create difficulties in reflecting equitable prices to both producers and

- consumers for the different color, size, and quality grades of eggs. Thus
- the accurate determination of costs, their control, and methods of reducing
them are problems that merit considerable attention,

Purpose and Scope

The major cost items common to all candllng and cartoning opera-
tions are labor, package expense, and replacenent cost, sometimes called
candling loss by the trade.(see page 6). This study was undertaken to pro-
vide 1nformat10n on these direct major costs and to determine the effect
of factors causing varistions in them, Information was also obtained rela-
tive to other costs but because of the small number of operations studied
and the fact that many of these other costs were joint costs with other
phases of the business of these plants, the results have limited appllca-
.tion and were not included 1n this report : ‘

The study was limited to a determination of costs and variations
in costs for operations using comparable wholesale and retail grades, Two
of the important cost items, replacement cost and labor expense, are material-
ly affected by the yield of cartoned eggs obtained, Since yield is dependent
upon the grade of eggs used and cartoned, ths costs for operations using :
~different grade standards can vary considerably. In addition the replace-
ment cost is affected by the spread in prices between wholesale grades used
and undergrades removed. _The spread in prices tends to fluctuate seasonally
- and from year to year dependlng on supply and demand conditions, The money
costs shown, therefore, are representative only of the costs for plants
using comparable:grade standards and work methods and for the price situation
- prevailing during the period. studied, However, the data .on the physical
 quantities involved, the effect of various factors on total costs and the
scale of costs computed on the basis of actual operating data should be use-
ful as a source of information to those currently engaged in a cartonihg
program or those: con51der1ng starting sueh a program,

~ Collection of Data

~ Data were obtained on the candling and cartoning operations of
four Pennsylvania: cooperative egg marketing associations for the 12-month
period, July 1948 to June 1949, inclusive. These coocperatives were selected
because all used the same wholesale and retail grades for the eggs handled,
Prior to collecting the data, records currently kept by the cooperatives
were reviewed and arrangements made for recording additional information
required for computing the costs. OSubsequently regular visits were made
to obtaln the current information.
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. The records kept by each of the cooperatives and the summaries
they made according to their respective operating periods provided informa-
tion on the costs for labor, replacement cost, supplies, equipment rental,
and inspection for the over-all candling and cartoning operations. Two

of the associations operated and kept records in such a manner that informa-
tion was available currently for calculating the replacement cost and labor
cost for each of the different grades used and cartoned, The other two
worked different grades simultaneously and did not keep records providing

. this detail by grades for their entire operation,  To obtain this informa-
tion each week a different candler was given record sheets on which the
candler recorded the wholesale grade, the time required to work the 30
dozens and the count of cartoned eggs and of the various types of under-
grades for each case worked. Thus for two associations labor and- yield
for the different grades were determined from a sample rather than the
over-all operation.

Method of Plant Operation

The four cooperative egg marketing associations which provided the
data on cartoning costs are located in southeastern Pennsylvania, an area
which produces a large volume of eggs. All started operating in the early
1930's and sold eggs of their producer members in case lots by the auction
method, Selling by auction continued until during World War ITI when price
ceilings and the lack of buyers at sales made this method impracticable,

At thattime the method of selling was changed to one of negotiation between
the cooperatives and the buyers. The latter method was used by all the
cooperatives during the period studied.

‘ Since starting operations each of the cooperatlves has graded the
eggs of »roducers by inspection according to the Pennsylvania Wholesale
Grades as to quality and weight and has further classified them according

to size by indicating the net weight of each case, Brown and white shelled
eggs were packed separately. These color, quality, and weight classes

served as the basis for selling and for payments to preducers, Thus the
varying returns for quality and size have provided an incentive for producers
to deliver packs of high quality, uniformly sized eges.

" The custom candling and cartoning operatlon was initiated by
one of the cooperatives in 1941, Starting from a small scale each of the
four cooperatives now provides this service as part of its merchandising
program for the sale of high quality eggs. However, the extent to which
this method was used varied considerably among the four cooperatlves.' In
the 12-month period studied, the proportion of the total volume* of eggs
used in the cartoning operatlon ranged from a low of 2.6 per cént 'for one
cooperative to a high of 25.9 per cent for another, table 1, ‘Within each
cooperative the cartoning operation was set up as a separate department
The cooperative with the small cartoning volume carried cn its cartoning
operation with the part-time work of the cmployees of the regular wholesale
handling operation,, The other three cooperatives malntalned a corps of
employees in a cartoning department
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Eggs used to fill orders of buyers of cartoned eggs were pur-

“ chased or transferred from the wholesale department and candled and cartoned
according to the speclflcatlons of the buyers, Buyers of the cartoned eggs
paid the wholesale price plus a charge to cover the cost of the candling
and cartoning service and of delivery service if the latter was provided.

"~ The .operations of all four cooperatives generally were comparable in respect
to grades used and cartoned. Each utilized principally Fancy and Extras
eggs graded according to the Pennsylvania Wholesale Grades for putting up
the cartoned product. The four cooperatives graded and cartoned under

Federal-State supervision and the cartoned product met the minimum requlre-

ments of the U, S. Consumer Grades AA and A. Many of the cartoned eggs

~ were for the same buyers. The specifications of some buyers were above

- the minimum requlrements of the U. Se Consumer Grades for which they were
labeled : : : . o , . :

Three of the four cooperatives were equipped with carton set-up
machines for automatically assembling cartons, conveyor belts for moving
the filled cartons from the candling benches to the closing machines, and
packing tables and automatic closing and sealing machines, In the fourth,-
which cartoned a relatively small volume, the candling and cartoning was
entirely a bench operation, The cooperative with the largest facilities

for candling and cartoning had a candling room for 20 candlers, ten on either

side of the conveyor belt. All used roller conveyors, skids or pallets and
hand trucks in varlous manners as alds in handling the 30 and 15 dozen packed
cases, v : : o '

Volume and Seasonality of the Cartoning Operations

o » During the lzamonhh period, the four cooperatives marketed a
total of 602,433 30-dozen cases of eggs for their members., Of this total

119,365 cases, or 19.5 per cent, were used in the cartoning program. Both
the total volume marketed and the volume used for cartoning showed consider-
able seasonal variation, While the total volume marketed averaged approxi-
mately 50,000 cases per month it ranged from a low of about 40,000 cases
in September to a high of nearly 55,000 cases in March. In general, the -
volume used for cartoning showed a simllar seasonal trend, ranging from a
low of less than 8,000 cases 1n August to a hlgh of nearly 11,000 cases in
March, table 1 and figure 1. L ,

. "By providing an outlet for the sale of larger quantitles of
eggs when the supply to be marketed was seasonally high and for smaller
quantities when the supply decreases seasonally, the cartoning program
facilitated the marketing operations of the cooperatives, However, as
will be p01nted out later in connection with labor costs, the seasonal
fluctuation in cartonlng volumes entails a problem in maintaining efficient

operations in respect to the use of labor in the candling operation,

Because of the importance of the efficient use of labor, it raises the
question of the feasibility of cartoning and promoting the sale of lower
quality cartoned eggs to sell at competitively lower prices during the late
summer and fall when labor was least efficiently used,
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Table 1, Volume of Eggs Marketed and USed in Cardoning and Per Cent Used in

Cartoning, Four Pennsylwania Cooperatives, 1948 « 49,
(w31ghted averages)

Approximate  Total volume of Total volume - Per cemt of total

period* eggs marketed  used in cartoning volume used in cartoning
Index*#* Index** ‘Weighted Range among
. v - average cooperatives
~ August 88 8 19,0 40 = 23.9
September 85 , . 95 21,6 Leh = 2545
October 89 o 90 : 19,6 2,9 = 25,3
November 101 88 17.1 1.6 = 23,3
December 105 109 20,2 2,5 = 28,2
January 108 ' 111 20,0 2,1 = 29,2
February - ﬁ 114 L 108 ' - 18.5 1.9 - 25,3
March : 117 117 19,6 1.6 - 28,8
April 104 . 104 19,6 2,7 = 26,2
May - 106 102 18,8 1.8 - 27.1
June 95 ~ 98 20,2 2.2 = 26,5
: 30 dozen cases 30 dozen ocases

Total 602,433 119,365 ‘

Average per perlod 50 203 9,947 19.5 206 - 25 9

¥To compute the monthly 1ndexes of volume, data for the two cooperatlves
which maintained their records by four week periods were converted
from a 13 to 12 period basis,

##Average of 12 periods equals 100,

Figure 1, Index of Seasonal Variation of Total Volume of Eggs Marketed and -
- Used in Cartoning, Four Pennsylvania Cooperatlves, 1948 29,

Per cent of 12— . (weighted averages)
120
110 :__* ' _ /‘/./”
N ~ Volume Marketed /—,,/‘/
100 \L//'
— /
20 | \\\S\\%iix‘\
T - lﬁ
- \\\// \
80 , , Volump Cartoned
70 |
= | ! é%

July Aug. Sept. Oct, Nov. Dec. Jan. Feb. Mar. Apr, May June
1948 ’ 1949
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o R Data obtalned from. the~‘our cooperatlves prov1ded information on
. the direct costs involved in. the;r_cmndllng and " cartonlng operations, These

.. Labor cost, . o EERt
- Supply cost (1ncluding packages)o

’flReglacement Co§t5;

ol s Replacement cost per dozen cartoned represents the cost 1ncurred due
- to the "differende dn price between the wholesale grade used and the off-grades
- removed, and due to the loss in value of eggs dropped and broken in the candl-

! ing and cartoning operation. . Shortages of eggs in the wholesale pack also

'g_removed is the

- may contribute to replacament cost, However, price loss on the off=-grades:
rimary item 1n lacement cost.. It veried with the:

:ineli of cartoned and various off-grades of eggs.-““

f2}?§Spread between ‘the price of wholesale grades used
f‘j.}and the average price of all off-grades removed,

; High. ylelds of the cartoned grade ‘and a narrow spread between the prices of
- the wholesale grades used and of the off-grades removed served to reduce the
- replacement cost Low yields and w1de prlce spreads 1noreased the cost

. Ylelds - The average yleld of cartoned eggs for the combined
: operations amounted to 88,68 per cent for the 12-month periocd. By periods
- the yield of cartoned grades varied from a hlgh of 91,73 per cent in the
;VDecember perlod to;a low of 82 81 per cent 1n the June perlod table 2,

. .21t Yields f around 90 per cent were malntalned through the January
“period, The drop in yield of cartoned oggs during the last five periods was
- due partially to an increased volume of cartoning done by one cooperative.

- This necessitated the working of lower wholesale grades with correspondingly
* lower cartoned yields. Also all cooperatives reported the prevalence of New
- Castle disease in many supplying flocks, to which they attributed the

‘ production of weak watery whltes and a resultant reductlon in the proportlon
Cof hlgh quall ty eggs. . o
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Table 2, Yield of Various Grades Obtained in Candling and Cartoning Operations,
Four Pennsylvania Cooperatives, 1948 - 49,
(weighted averages

) ' Producers®* Checks
Period = Cartoned Jumbo or or Leakers Bloods Loss
eggs Standards Cracks
e - - - = -, .. a--- per cent = = = =« e - - e e - .
August 90. 85 ' .31 1.63 .42 «35 1.34 .10
 September 89,95 W65 1.93 5.89 25 - 1.19 14
R OCtOber 89'50 .81 2.65 5.37 022 1031 014
November 9Ol.24 . 85 1.25 - 5.32 21 1,02 cell
December 91073 060 .'77 5003 022 1042 . 023
- January . 91,32 o 40 .33 5.33 A 1.72 19
February 88,09 42 3,01 . 6.09 .22 1.91 .26
March 87424, 32 407 5,96 .23 1,99 © .19
April 8504’7 .30 5.73 6.24 27 ) 1,85 .14
- May 84..07 .36 7.38 6.09 29 1.64 17
“June 82.81 WAl 7.93 6.56 - .36 1.65 «28
Average 88,68 A48 0 3.7 . . 5.68 26 1.55 .18

#¥Producers ~ Not an official Pemnsylvania grade, Includes eggs not
-uniformly packed as to size, shell color and cleanliness of shell,

: Exclusive of the over-sized Jumbo eggs,; off-grades and loss
;accounted for 10.84 per cent of all eggs candled during the 12-month

period. Of this 10,84 per cent, more than one half (5.94 per cent) were
~eggs with defective shells, namely checks, cracks and leakers., In addition,
some. of the loss recorded may have been eggs broken too badly to salvage,
Eggs with defective shells accounted for the largest share of off=-grades

in all months except May and June, when they were exceeded by the yield

of eggs of the Producers or Standards classification, . The average yield of
Producers and Standards for the 1l2-month period was 3.17 per cent, However,
when the yield of cartoned eggs declined in the later months, the yield of
Producers or Standards increased to a high of 7.93 per cent in June., Al-
though loss amounted to only about two tenths of one per cent for the year,
it represented a 00mp1ete monetary loss.  The other types of off-grades did
yield some return, as the eggs contalnlng blood spots were sold for dog

and fox food. :
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The yield of cartoned eggs was qulte variable among cooperatives,
depending on the nature of the individual cartoning operation, and the
‘quality of the eggs candled. Among the four cooperatives, the average
-yield for the 12-month period ranged from a low of 86,42 per cent to a
high of 95,07 per cent, Table 3. In each period-the same cooperative had

Table 3,- Yield of Cartoned E--s Four Pemns lvanla Cooperatives _1948-49.

) Yleld of cartoned eges :
" Period Range among the Weighted

four cooperatives ____average

- = emow DOl CONb - - - - - - -

R JUly ’ 88931 - 95o58 ; v 89071
August 89,31 - 95,21 ) ) 90,85
September S 88.53 - 94,69 - 89.9
October ‘ ‘ 8‘7:68 - 94--57 ‘ 89050
November | : 89.87 = 96,04 91.24
December ' 91.13 = 95.45 91,73

3 Janua‘ry : i 90033 - 94-060 . 91'32
February - o 85,68 = 94,73 o 88,09
March 84446 = 95,07 : o 87.24
May ' 7924 = 9%.53 _ 84,07
June 77.50 = 94479 SR - 2
Avarage ‘ 86442 = 95,07 , 88,68

the highest yield of cartoned eggs. At this cooperative the cartoning
operation used only a small proportion of all the eggs handled., 4s a

‘result this operation could exercise more selection as to the quality of --
eggs used and: malntalned con31stently high yields, :

Pr;ce Spread - The average price of wholesale grades used in the

-, cartoning operations during the 12-month period was 62,51 cents per dozen.

Off-grades were sold for an average of 45,18 cents, or at an average price
loss of 17.33 cents per dozen. However, the price of eggs used varied
widely from a low of 51 cents per dozen in February to a high of 76 cents
per dozen in October. The price of off-grades sold followed the same
general price movement, but the changes were of lesser magnitude, As a
result the spread between those prices (price loss on off-grades) varied
considerably over the year, from 11 75 cents in May to 26,82 cents in
August table 4 and figure 2,

To determine if the variations in price loss on off-grades were
typical of the usual changes in price differentials among grades, an
analysis was made of the seasonal price spread between two top quality
grades and two off-grades most common to the cartoning operation, as sold
in 30-dozen cases through the wholesale departments of the four cooperatives
during the years 1947 through 1949, tables 5 and 6 and figures 3 and 4.
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Table 4. Yield of Cartoned Eggs, Price of Eggs USed, Prlce of Off-grades
: Sold and Replacement Cost per Dozen of Cartoned Eggs, Four Pennsyl-

vania. Cooperatlves, 1948 = 49,
(veighted averages)

Yield of car- Pricé of  Price of Price loss A Replacement

Period toned eggs  wholesale off-grades on - cost per dozen
grades used __sold off grades of cartoned eggs
per cent = = = = = ceﬁ%s per dozen = - = - = = =  lUents
July 89,71 68.39 o 42.§l S 25 48 Re93
August 90,85 72.56 - 45,74 . 26,82 2,71
September - 89.95 74,18 48.75 25,43 2,85
October 89.50 76.09 52135 23074 . ' 2078
~ November 9.2, - 71,57 52,28 19.29  1.86
December 91,73 61.48 45,35 . 16,13 45
- January 91,32 » 51,14 37.87 13,27 1,26
February 88,09 50,99 39,07 - 11.R 1,61
March 87424 544,46 41,43 - 13,03 1.91
. May . 84.07 58,69 46,9, 11,75 2,233
June 82,81 60,79 47,68 13,01 0 272
Average 88,68 62.51 - 45,18 17.33 2,21

Figure 2, Price per Dozen of Wholesale Grades Used.,and Off-grades Sold, and’
"~ Price Loss per Dozen on Oﬂf-grades, Four Pennsylvanla Cooperatlves,
1948 - 49,
, (weighted averages)
Cents per ' :
dozen

80

70 Wholesale Grades Used

60

50

40

.Price of| 0ff-Grades [Sold

"“‘\-\\\\\ Pr%ce Loss on'Off-Gﬂades

30

20

10

July  Aug. Sept. Oct. Nov. Dec. Jan, Feb, Mar, Apr, May June
1948 1949
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Table 5, Avefagé Selling-Pricevof Se1e¢ted Wholesale Grédés of'Large White
Eggs, Four Pennsylvania Cooperatives, 1947, 1948 and 1949.*
mmm

Month Fancy . . = . FExtras ' Standards Cracks*¥
1947 1948 1949 1%71%81%9-ww 1948 1949 1947 1948 1949
------------ - - eants PEY dOZEN = = = = = = = = = - - - - - -

Jani.  54.9% 64.3 60,6 53, 4# 62. 3 58,0 48.2# 5742 55.4 37.4 466 446

Feb, 48.8# 61.7 51.7 48.1# 59.2 49.1 43.6# 53.1 46.2 35.1 43.1 41.0

Mar, 54.5# 56,0 54e3 53.7# 5442 52.1  48.5# 50.6 48.7 38.3 L40.6 40.5

April 55,9# 56,1 60,7  5448# 5448 5940 50,2# 50,2 5445 39,9 40.4 41.7

May 5309 5702 59 4 52 2 560 57.4 4803 51.5 53'3 3705 3908 4le1 .

June 58.5 64.3 63.0 57.2 63,2 61,0 52,2 58,5 56.6 39.1 41,3 40.5

July 67.1 70,6 69.9 65,7 69,3 67,8 59,3 61.8 61.9 41.7 41.3 39.6

Aug, 72,9 77.0 75.4 TL.5 75.7 "73.4 61,7 66,8 65.8 41.5 4l.2 37.3,

Sept. 78.9 80,9 79.5 76.7 79.5 76.9 66,2 69,0 67.9 45.7 43.1 41.5

Oct. 77.4 85.3 71,7 175.6 82.8 63.6 67.3 73,2 60,2 47.8 46.2 39.9

Nov, 76.0 78.1 65.4 74,8 75.8 62,2 67,1 70.2 55.6 47.0 49.0 40.6

Dec. 72.5 65.9 53.1 704 63,6 49.9 66,4 60,4 45.0 49.8 48.1 35.9

Ave. 64 3 68 1 63 7 62 8' 66 4 61 l 5605 60.2 5509 4108 4304. 4004

“.*Flat and filler ﬁack in 30-dozen c cases.
- ##Price for both white and brown eggs from two cooperatives,
 #Average selling price at three cooperatives,

Table 6. Average Selling Price of Selected Wholesale Grades of Large Brown
Eggs, Four Pennsylvania Cooperatives. 1947,_19&8 and 1949,%

Month Fancy _ Extras Standards Crackg¥*
- 1947 1948 1949 1947, 1948 1949 1947 1948 1949 1947 1948 1949
e e e - e e - .- = - ‘cents per doZeN = = = « = = - - - - - - - - -
Jan., 48.3# 58.0 55.7 4T.# 56.2 54.5 4O,OF 5342 5Lle2  37.4 466 44.6

Feb,  46.5# 56,0 49.1 45.6# 54.3 48.1 42,5# 50,1 45.1 35.1 43.1 41.0
Mar. 50.7# 53.2 51.9 50.0# 52.3 50,9 46,8# 48.5 47.1 38.3 40.6 40.5
April 52,3# 53.2 57.1 51.3# 52.4 56.3 48.6# 48.3 52.6 39.9 40.4

4.7

May  51.7 56.5 58.2 50.7 55.7 57.2 A47.0 50,7 52,7 37.5 39.8 41.1
June 57.1 63.8 62.1 55.9 62.9 60.8 51QO 57.4 5509 3901 4103 4005
July 66,0 70.9 69,1 64.6 69,5 67.4 58,4 61.0 6l.4 41,7 413 39.6

' Aqu 7102 76-9 7206 6903 75.5 -7008 6001 66.1 63.6 4105 4102 3703
Sept. 74.5 80,2 72.0 72.0. 78.7 70.1 6300 67.9 6309 4567 43‘1 4105
Oct, 70,9 81.5 61.5 68.9 80.2 60.5 63,9 72,0 54,0 47.8 46,2 39.9
Nov, 65.8 73.6 56.7 6L.b 72.6 55,8 60,8 69.5 51.2 47,0 49.0 ‘ég.g

Dec, 67.6 61,1 44.8 66,2 59.8 441 63.3 57,6 41.8 49.8 48.1
 Ave, 60,2 65,4 59.2 58.9 64.2 58,1 541 58,5 53.6 © 1.8 43.4

¥Flat and filler pack in 30-dozen cases.
#¥Price for both white and brown eggs from two cooperatlves.
#Average selllng price at three cooperatives, .

A
(@
®

FAS
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Figure 3, Three Year Average'Selling Price of
- Selected Wholesale Grades of Large White Eggs,
Four Penmsylvania Cooperatives, 1947, 1948, and 1949,%*

- Cents
per
dozen_ .
20 |-
‘ — Fancy

70 |— o // Extras \
i 7 - |

60 ' _Z ,/N,z ?\\\

// i ‘ W URLIUG L U . B
50 | - ,""'_"“/ _
. — | /

- o ' " - Cracks##

30 |[— |

20— -

10 |—

|

| N | | u ]
Jan, Feb, Mar, Apr, May June July Aug. Sept. Oct, Nov. Dec,

*Flat and filler pack in 30-dozen cases.
#*Contains both white and brown eggs.,



Figure 4., Three Year Average'Selling Price of
Selected Wholesale Grades of large Brown Eggs, "
Four Pennsylvanis Cooperabives, 1947, 1948 and 1949.%
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The price spread among grades for both white and brown eggs was
narrowest when the supply of eggs was heavy in the late winter and spring
months and widest when the supply was light in the late summer and fall
months, When eggs were in short supply, large eggs of high quality
commanded a premium price and the price spread between high and low
quality eggs widened. When the supply of eggs was abundant, the larger
supply of high quality eggs narrowed the spread For example, comparing

the three year average price of Extras large white eggs with the Standards

large white eggs, the price difference was 4.5 cents in February when eggs
were abundant and prices lowest, but for the same grades the price spread
was 10,4 cents in September, the month of highest prices, table 5, The
spread in price between Extras large white and Standards large white
changed 130 per cent from February to September., The spread in price
between Extras large white eggs and Cracks varied from 12,4 cents per -~
dozen in February to 34.3 cents in September, a change of 176 per cente
Thus the spread in price between the eggs used in cartoning and the off=-
grades sold followed the seasonal pattern typical of the spread between
high and low quelity eggs sold through the wholesale departments,

Applying the seasonal variatlon in price spread to the cartoning
operation, the wider the spread in price among grades, the greater was
the price loss on off-grades removed, The greater the price loss on off-
grades removed, the higher was the replacement eost per dozen cartoned,
The replacement cost, therefore, followed in general much the same
pattern as the price loss on off=-grades, figure 5., Deviations of the
replacement cost per dozen of eggs cartoned from the seasonal pattern
of price loss on off=grades were caused by differences in yield of
cartoned eggs, table 4, .

Replacement Cost per Dozen of Cartoned Eggs and Price Losa'

Figure 5.
on Off-grades, Four Pennsylvania Cooperqtlves, 1948 - 49,
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bor Cost

The second major direct cost in candling and bartoning was the
labor involved. Iabor cost per dozen cartoned varied with the following
three factors: ' , - :

1., Hourly wage rate paid cartoning department labor,
2. Dozens of eggs candled per hour,
3+ Per cent yield of cartoned eggs@

Wage Rate - The average hourly wage rate for the cartoning
operatlons of the four associations varied from a low of about 81 cents
“per hour to a high of 92 cents per hour and averaged 87,2 cents per hour

for the year, table 7, :

Table 7. Wage Rate, Dozens Candled per:Hbur, Yield of Cartoned Eggs, and
Labor Cost per Dozen Cartoned, Four Pennsylvania Cooperatives,
1948 - 49,

Cwelghted‘&verages)w

_— i : S
‘Pericd Wage rate Dozens candled ‘ Yield of Labor cost per
o per hour cartoned eges dozen cartoned
cents per hour dogens per cent cents per dozen
July 82,9 S 45 T 89,71 ‘ 2.04
Auvgust 82,6 43 90.85 ’ 2,10
September  83.9 : 46 _ 89,95 _ 2,02
October ° 80,8 4 89,50 ' 2,04
November - 84.4 " 5 91,24 2,04
December 90.6 53 - 91,73 1.85
January 9042 55 - 91,32 1.80
February 90,8 - 53 - 88,09 ' 1.93
March 91.9 58 87,24 1.83
April 90.6 53 C o 85447 2.00
June 87,7 50 82,81 2,12
Average 8742 50 ‘ 88 468 1,9

The wage ‘rate per hour increased over the course of the year due
to pay raises received by employees., Other nonth to month varistions in
the average hourly rate were due to transfer of help between departments and to
and to the turnover of personnel, New employees, either replacements or
additions to the cartoning labor force, were started at lower hourly rates
than were received by experienced employees, Variations in the amount of
help needed in slack and rush periocds in the candling operation were met
partially by transfer of employees botween departments thus resulting in
more or less hours of a particular wage rate being charged to the cartone
ing payroll during a given month, .o
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Dozens of Eggs Candled per Hour - Eggs were candled at an
average rate of 50 dozens per hour, but varied from a low of 43 dozens per
hour in August to a high of 58 dozens per hour in March, These figures
represent the dozens of wholesale grades moving into the cartoning department
divided by the total hours of payroll time charged to the cartoning department.
The cartoning payroll included the time spent in actually candling the eggs
plus time of the cartoning depariment foreman, and time spent bringing eggs
and supplies to the candling room, setting up cartons and 15 dozen units,
placing f£illed cartons in units, elosing, sealing and labeling filled units,
sick leave, paid vacations, morning and afternoon rest periods, and time
lost in changeover in grades and orders. By comparison, time records for the
actual candling operation showed some of the more prof101ent candlers worked
more than 100 dozens.per hour, :

The number of dozens of eggs candled per hour tended to vary

irectly with the total volume of cartoning, figure 6, This difference in the
- number of dozens candled per hour was partly accounted for by the rather
constant amount of time required to change over to the next order in a custom
- .candling operation wherin the size of the orders varied seasonally, Also the
tendency to mainbain th: same labor force becausc of the time required to
properly troin ewxployees in the skill of candling, the effcrt to give employees
job security, and the need of sufficient help for peak loads undoubtedly
Contilbuqu to the considerable seasonal varlatlon in dozens of eggs candled
per hour
Figure 6, Index of Dozens of Eggs Candled per Hour and Cartoning Volume,

' Four Pennsylvania Cooperatives, 1948 = /90,

Index, per cent

(weighted averages)
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: Ylgld - The third factor affectlng labor ccsts per dozen cartoned
was the proportion of eggs candled which met the carton grade requirements,
~ The cost varied inversely with yield, high yields resulting in reduced
costs per dozen because of the greater number of dozens over which wages
‘were pro-rated. Whilec such differences were not measured in this study,
eggs that yielded higher percentages of carton grades also tended to

- result in higher candling speeds than lower qualities, Variations in
labor costs per dozen with varying yields and speed of candling are shown
in table 7, The month to month differences in labor costs per dozen for
the associations included in the study were a result of varying caﬁblnations
of wage rates, speed of candling, and. yield, table 7. ,

Supplies Costs

, The third direct cost of the cartoning operatlon was that of
. the various types of supplies used to package the product, Cartons were -

the major cost item of packaging, They ranged in price from $12,50 to $18,00
" per thousand, with an average of about $16,00 per thousand over the year,

In some cases the buyer supplied his own caritons, while for other orders

‘the cooperatives supplied the cartons. Still other buyers ardered eggs ,
candled and graded to their specifications but delivered "loose" or uncartoned,
‘The latter orders were packed in flats and flllers in 30-dozen cases or -
15-dozen units, Due to the wide variation in price of cartons and method

of packaging, the cost of cartons was not included in calculating the cost

of supplies. Since cartons are the most importont supply item, it would

be much more accuratsd to add the price of the specific carton used to an
average cost for all other supplies,

- Excluding the cartons, the supplies used included the following:
15 dozen units el 3107 to $114 per thousand, gummed tape two and three
inches wide at 85 cents to 89 cents per 600 foot roll, carton seals at
- $1.,25 (plain) to $2.12 (printed) per roll of 4,500 seals, 15-dozen unit
. labels at 45 to €0 c°n+s per thousand, flats at $7,80 to $8.95 per thousand,

fillers at $15.00 o $16,70 per thousand, candler slips at 20 to 63 cents
. per thousand@ Proceszing oil at 41 I/2 cents per gailon and wire at $3,11
a bundle were used on scme special orders, Some of the range in price was
due to price incressss during vhe year, different sources of supply, and
reductions on quantity purcheses, An attempt was made to include -

‘all costs, Therefore, freight charges were added to the cost of supplies
where the data wereavailoblz, but this could not be done conSLstertly due
to incomplete data, Ho&over, the omission of freight charges in some
instances is a very minor item of expense,
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Where inventories were taken at the close of each period, the
volume of supplies used was obtained from the purchases and inventories,
Where no inventories were taken regularly, the supplies used were computed
from the volume of eggs handled during the period, In.the latter case loss
and wastage of supplies were estimated, Some buyers of cartoned eggs
returned the 15-dozen units: used for packing the cartons. This resulted
in the usc of less new units and reduced the cost of supplies, The cost
of supplies ranged from 60 cents to 88 cents during the year with an
average - cost of 76 cents per dozen cartoned, table 8, :

Table 8. InspectiOn, Rental, and Supplies* Cost per Dozen of Cartoned
- Eggs and Case Return Allowance, Four Pemnsylvania Cooperatives,
1948 - 49.

(welghted averages) _ L

Period Supplies* -Rental Ihspectlon_ . Total Case return
o : : ' S allowance

L momm- - -~ == cents per dozen cartonede = = = = = = = = = -
J'llly ) «83 _ .02 ) .03 .88 <93 '
September .72 W02 03 W77 9%
October .79 T W0R 03 7 «93
November © 78 1,03 .03 W84 092
December 72 W02 .02 - .76 &78
January .88 .02 .03 <93 75
February = 74 402 ‘ .03 C 79 oS1
March . W76 W02 o .03 &1 . 82
April . «83 .03 o <04 - «90 ‘ 31
May 64 .03 .03 70 86
June .60 e 03 N . 04. ) .67 . _ . 87
‘Average . 76 W02 T W03 1 85

¥Excluding cartonse

Three of the cooperatives have installed carton set-up machlnes,
conveyor belts and machines to automatlcally close and seal the cartons., The
set-up and closing and sealing machines cannot be purchased but must be rented
from the manufacturers. Two of the cooperatives installed additional equip=
ment during the year, thus 1ncrea81ng the rental charge in the later periods, -
table 8, The rental charge is a fixed amouwnt per month, so the larger
the cartoning volume the less the rental charge per dozen of cartoned eggs.
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‘ When eggs are cartoned and labeled as to U, S, Consumer Grades,
'they must be checked by a Federally licensed inspector to insure that the
- ‘cartoned product meetathenﬁnlmum.grade standards. A charge was made for

- this 1nspection, table 8, S

The combined costs of supplies, excludlng cartons, but 1nclud1ng
- rental and 1nspect10n averaged .81 cents per dozen cartoned table 8.

Since most of the cartoned eggs were packed in l5-dozen units,
the cartoning operations were credited with the value of all 30=-dozen
cases returned to the wholesale department for resale to producers, At
three of the cooperatives these complebte cases were valued at 30 cents each,
At the fourth cooperative where a special scale was used to determine the
value each period, the value varied from 23 cents to 25 cents, Case shells

- without flats and fillers were valued at 10 cents each at all cooperatives, The

.:.cage return allowances and costs of supplies, rental, and inspection per

" dozen cartoned practically canceled each other. The greatest difference

in any one period was but two-tenths of one cent in June, table 8, Thus,

for all practical purposes the. net eost of supplies for the four cooperatives
was the cost of the carton used., However, if the case were not sold with
the eggs or had no resale value to off-set the cost of miscellaneous supplies,
 a charge of nearly one cent would have to be made to cover the cost of .
supplies other than cartons, : :

Total Direct Costs of the Over-all Cartoning Oberation 3

The direct costs of candllng and cartonlng, namely replacement
cost labor cost, and cost of supplies including cartons, averaged 6,58 cents
~ per dozen cartoned with a net.cost of 5,73 cents after deducting the allowance
made for the value of cases resold, table 9, In totaling the direct costs
the average cost of individual cartons was included for each month at the -

figure representing the average for the entire period, Actually there were
~ slight variations due to changes in price of cartons and in the proportions
of variocus sizes and types of cartons used. This cost was relatively
constant compared with other direct costso

< "The replacement cost and Iabor charges were the most important
items, and accounted for approximately 70 per cent of the average direct
costs. These were also the only cost items that’ showed significanb
varigtions through the years The percentage yield of cartoned eggs accounted
for part of the variation in both of these cost items, This strongly
emphasized the importance of the quality of eggs used in determining the
margin that must be obtained over the price of wholesale grades to cover

the cost of the candling and cartoning operation,
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Table 9, Summary of Direct Costs of Cartoning, Four Pennsylvania
Cooperatives, 1948 = 49,

_ _ weighted averages) ,

Replacement Supplies* Total Case " Net

Month cost - Iabor rental and Carton direct return  direct
L ~ inspection - costs allowance cost
----- - = = = cents per dozen cartoned = = = = =« = = - - - - -

January ‘ 2.93 2.04. . 1960 7045 093 6.52
February 2,71 2,10 &7 1.60 7428 « 9% 6.34
March . R85 2.02 W17 160 TR W94 6.30
April 2,78 2,04 84 1,60 7.26 .93 - 6.33
May 1.86 2,04 S84 1,60 6,34 .92 5442
June 1.45 1.85 = .76 1.60 5466 .18 4,88
August 1.61 ; 1,93 «79 1,60 5.93 .81 5.12
September 1,91 1.83 W81 1,60 6,15 82 5433
‘October . 2,32 2,00 +90 1,60 6,82 .81 6,01
November 2,23 1.9 «70 . 1,60 6,47 .86 5.61
December 2,72 2,12 67  1.60 7,11 .87 6424
Average 2,21 1,96 .8l 1,60 6,58 .85 5,73

%¥Excluding cartoﬁs.

In addition to the direct costs for replacement, labor and
supplies, the cartoning operation also involved inddrect or overhead
costs, These costs included general supervision, merchandising, procurement,
and accounting expensess building and equipment costs including depreciation,
interest, repairs, taxes and insurance expenses; and other general overhead
costs, If sales direct to retail stores involved an increase in the rumber
- of customers served and the amount of credit extended as compared to whole=
sale sales in case lots, accounting and credit costs (accounting, interest,
collection and possibly bad debt losses) probably would be increased. In
operations such as those of the four associations included in the study, the
amount of the indirect of overhead expenses must be based on estimated
allocations of these expenses for the entire business operation,

Replacement and Labor Costs by Grades

The second part of the report deals with differences in costs
among the various wholesale grades used in cartoning ecggs of U, S, Consumer
Grade "A" and "AA", Information obtained from the four cooperatives permitted
determining only replacement and labor costs by grade. However, these were
the two most important items of expense and were the direct costs that were
highly variable,
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_ Beplacement Cost

- Two of the assoclations kept records which provided replacement
cost figures by grades for their entire cartoning operation, At the other
two cooperatives, representing the larger operations, these data were
obtalned from records kept for this purpose during each month on part
of their cartoning volume, Data were obtained on 35,556 30-dozen cases,
or 30 per cent of the total caritoning volume of the four4associations.

The average yield of these eggs was 88,12 per cent of cartoning grade
compared with 88.68 per cent for the over-all candling and cartoning
volume, The replacement cost avergged 1,82 cents per dozen for these

eggs compared with 2,21 cents for the over-all volume, The difference

was due to the fact that the data by gredes were obtained from a sample
with the proportion of the sample obtained from each cooperative differing
from the proportion each contributgd to the total cartoning volume, in
total and from month to month, . :

Although the data indicated variations in yleld and costs by
grades from month to month only the aggregate yearly comparisons were
summarized since the sample for individual ' grades in some periods was too
small for reliable comparisons,

The average replacement cost per. dozen cartoned varied among the
grades from a low of .35 cents for Consumer Grade AA Brown cartoned from
Wholesale Grade Extras to a high of 2,12 cents for Consumer Grade AA White
cartoned from Whclesale Grade Fancy, The diffcerences in the yield and in
the price differential between wholesale grades used and off-grades removed
accounted for thls varlatlon, table 10,

e . Yield - For each wholesale grade the average yield of Grade A
quality was hlgher than the yield of Grade AA, and brown eggs out yielded
white eggs of the same wholesale grade, table lO. To summarize those
" comparisons, the yield data of all white eggs and of all brown eges,
regardless of wholesale grade, were combined and the average yield of
Grade AA-and Grade A eggs calcvlated, separately and combined. The cartoned
yicld of Grade AA from brown eggs was nearly nine per cent higher than from
white eggs, while brown eggs out yielded white by ncarly four per cent in
cartoning Grade 4, table 11, The average yield for both consumer grades
combined was over five per cent. higher for brown egg table 11.



Table 18, Summary of Replacement Cost by Grades, Four Pennsylvanla Cooperatives,

1948 - 1949.
(welghteg avergges)

B Corsume?r  Yield of = Price Price “Price Replace-
Wholesale grade - cartoned of eggs of off= loss ment cost
grade used - . cartoned eggs - used grades on off per dozen .

‘ sold grades cartoned

per cent =~ - - cents per dogen - = = cents

Fancy Large White AN " BL.98 64..96 52,99 11.97  2.12
Fancy Large Brown CAL 93,20  63.01 51.84 11,17 .81
Extras Large White - AA 54,49 ~ 59,07 56,99 2,08 1,74
Extras large Brown- AL 715 - 58,10 57.23 .87 35
Fancy Medium White AA 90,28 60.85 46,68 14.17 1.53
Fancy Medium Brown AA O eb5 59,00 48,14 10.95 64
Extras Medium White AA 66,26 54421 51,52 2,69 1,37
Extras Medium Brown AA 76.68 53.45 51,49 1.9 .60
Fancy Large White A 91,30 65.77 45,26 20,51 1.95
Fancy Large Brown A 93,40 62,50 45,50 17.00 1,20
Extras Large White A 89,72 65,01 46,58 18.43 - 2,11
Extras Large Brown A 93.28 61.63 42,28 19,35 1.39
Fancy Medium White A 95,06 62,27 40,45 21.82 1,13
Fancy Medium Brown A 95.77° 60,06 43,10 16,96 .75
Extras Medium White )\ 92.85 = 59,71 LLJTT - 14094 1,15
Extras Medium Brown A Q46 58,64 42,68 15,96 YA
Pullets White ‘Pullets = 95,04 51.51“ 31.70 19;81 1,03

Tablévll. Yield of Consumer Grades Cartoned from ‘White and Brown Eggs, Four
Pennsylvanla Cooperatlves, 1948 - 1949.
i .

C . ‘ ' “Yield of
Shell Color ' grade cartoned = : cartoned eggs
T . . o per cent
White o , ) AA S ' , 83.86
. A - 90,31
Both AA and A . ‘ 87.17
- Brown o - AA ’ / 92.16
’ A ) 94—-12

Both AL and A 92.34

——
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Price Loss - The second factor determining replacement cost was
price loss per dozen of under-grades removed during candling, For all whole-
sale grades used the price loss of off-grades was less in cartoning U, S.
Consumer Grade AA than when U, S, Consumer Grade A4 was cartoned, table 10.
For both white and brown eggs the average price loss per dozen of off-grades
was slightly over eight cents higher in cartoning Grade A than in cartoning
Grade AA eggs, table 12, ‘ o

Table 12, Price of Eggs Used, Price of Off~Grades Sold, and Price Loss on
Off-Grades per Dozen of Consumer Grades Cartoned from Vhite and
Brown Eggs, Four.Pennsylvania-Coogeratives, 1948 - 1949.

- _ (weighted averages ;
Shell Color Consumer grade = Price of Price of off- Price lo0ss
cartoned eggs used grades sold - on off-grades

- = =« = «-cents per dozen = = = = = - -

White AL 62,62 52,17 10.45

v A 64.94 46,19 . 18,75
Both AA and A 63.81 49.85 13,9
Brown AA . 60,44 51,01 9.43
: A 60,58 43.05 17,53
Both 4A and A 60.45 50,44 10,01
—— =

The lower price loss in cartoning Grade Li was due partly to the
lower price of wholesale grades used, a condition resulting from the use of
relatively lighter weight eggs, and variations in the proportion of Extras
and Fancies used for cartoning the two consumer grade classes., The principal
cause, however, was the higher value of the off-grades removed in cartoning
Grade KA, This higher value was due primarily to the fact that Grade A
eggs represented a high percentage of the off=-grades removed in cartoning
Grade AA, Thcse Grade A éeggs were cartoned as A's and resulted in little
or no loss in value, In computing the price loss they were valued at
prices equal to the price of the corresponding wholesale grade plus the
~ replacement cost in candling Grade A from that grade and thus at a price

‘representing the product cost of Grade A cartoned eggs. In cartoning Grade
‘A orders, the associations did not remove Grade AA eggs but included them
‘in the Grade A pack, This practice resul®ed in packs of a higher level of
quality than required for Grade A dozens and higher per dozen replacement
‘costs than if Grade AA eggs had been removed and sold as Grade AA,

Comparing white and brown eggs, the price loss of off-grades was
one %0 two cents less for brown-eggs because the wholesale price of brown
eggs was lower while the off-grades of the two colors sold for about the
same price, table 12
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Although the yield in cartoning Grade AA eggs was lower, the
higher return from off-grades resulted in a somewhat lower replacement
cost than for the Grade A pack for both white and brown eggs, table 13,
Brown eggs had a replacement cost of about one cent per dozen less than
white eggs as a result of higher yields -of cartoned eggs and less price
loss on off-grades, table 13,

Table 13. Replacement Cost: per Dozan of Consumer Grades Cartoned from
. Yhite and Brown Eggs Four Pannsyiﬂanla Cooperatives, 1948 - 1949.

Shell Color - Consumer grade ‘ - RepiaCement cost

carioned - per dozen cartoned
, ’ cents
White ' AA . 1.86
Both AA and A - : A
Brown L AA ‘ o : 071
Both AA and A o75

Labor Cbst .

None of the cooperatives kept records that permitted determining
the candling time by grades for the &ntire candling operation., To provide
data on the time spent in working various grades, record forms were prepared
on which the candlers.recorded for each 30-dozen case worked, the wholee
séle grade,.-time to candle the case, the grade and count of eggs cartoned
and the various types of off=gradss removed, The responsibibity of keeping
these records was rotated through the entire line of candlers, From one to
_three candlers, depending on the size of the operation, kept records for a
period of one week during each rotation, Keeping these recerds reduced
_the candlers! daily out-put and during periods of heavy cartoning volume
recording the sample data was abandoned. As a result, none of the coopera-
" ‘tives had consistent labor records for each operating period. Therefore,
the data were analyzed on an annual basis only. Candling time was secured
on 4,511 30-dozen cases or 3,8 per cent of the total cartioning volume,:

Candling and Cartoning Time ~ When the cooperastives cartoned
U, S. Consumer Grade AA eggs they simultaneously placed in cartons the
eggs that were of Grade A quality, In computing the time required to
carton a dozen of eggs, dozens cartoned included the yield of both Grade AA
and A eggs. The average time to carton a dozen of eggs, based on the
total sample, was .6669 minutes per dozen. This varied from a low of
4321 to a high of .8026 minutes per dozen, table 14, On a 30-dozen case
basis this is equivalent to a variation of from 13 to 24 minutes per case,
The time included only that of the grader in candling the eggs and, therefore,
does not include contributory labor used in the over-all cartoning operations.




Table 14, Candling Time per Dozen Eggs Cartoned by Wholesals Grades Used
T and Consumer Grade Cartoned, Four Pemnsylvania Cooperatives ’

1948 - 1949,
Wholesale ; Consumer ~ Minutes Index*
‘grade .. grade per dozen of
. _used : cartoned cartoned _labor time
. Fancy large. White AA 0481 97
Fancy Large Brown AA 05269 79
. Extras Large White AA «7029 ' 105
.. Extras large Brown AA <5420 o 8 .
Fancy Medium White AA .6081 o1
Fancy Medium Brown AA .5002 - 76
Extras Medium White AA .6423 96
Extras Medium Brown A4 «5463 82
Fancy Large White A 6760 101
Fancy Largé Brown d «4932 4
Extras Large White A L7631 114
Extras large Brown - A 5468 82
Fancy Medium White A 4793 72
Fancy Medium Brown A 4321 65
Extras Medium White A 8026 ‘120
" Extras Medium Brown A 4722 71
Pulletts White = : Pullets <5026 i 75
White h o
Average ' :  .6669 ' 100

¥Average equalé 100,

In all instances it took longer to candle and carton white eggs
than brown eggs from wholesale grades of the same size and quality, table 14.
When the data were combined by shell color, the average time spent in candl-
ing brown eggs was about 25 per cent less than for white eggs, table 15. The
cartoning rate was faster for brown eggs because the yield of cartoned eggs .
was consistently higher and because the candlers actually handled brcwn eggs
more rapidly than white, -
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Table 15, Candling Time by U, S, Consumer Grades Cartoned from White and
Brown Eggs, Four Pennsylvania Cooperatives, 1948 - 49,
« (weighted averages)

. Shell Consumer = . Minutes .. Index*

= 'Color . grade ~ per dozen of
' cartoned _ cartoned labor time

White | AL - $6581 99

' A ’ «7312 110

Both AA and A L6914 104

VfBrown S © o AA 05267 " 79

N ' - A «5034 76

. Both Ad and &4 5221 8

V?LA&erage ?"‘ _ : 6669 100

————— e ———

"*Avérage'équals 100
b nd Replacement t g

- Differences in the time required to candle and carton a dozen
eggs of consumer grade from the various wholesale grades caused similar.
~.differences in the total labor cost., The following computation was used to

convert the variations in the rate of cartoning among the wholesale grades
into a monetary figure., In the over-all cartoning operation, the average:
. labor cost for the 12 months was 1,96 cents per dozen cartoned., This
~included the costs of all contributory time and labor in addition to the
“work of the actual candling operations. It was assumed that contributory
“labor should be charged to the various wholesale grades in the same proportion
as the labor of the actual candling operation, The minutes required. to
carton one dozen of eggs from each wholesale grade was expressed as a per=
centage of the average time for all wholesale grades, table 14, This per-
centage was then multiplied by 1.96 cents, the average labor cost per
dozen cartoned, The total labor cost so determined varied among the whole-
.-..sale grades from 1.27 cents to 2,36 cents per dozen ‘éartoned, table 16,

The labor cost in cartoning brown eggs was consistently lower
‘than for white eggs from all size and quality grades, For all grades
- combined total labor costs, based on the index of labor time and labor =
- costs for the entire cartoning operation, averaged approximately one half
- cent per dozen less for brown than for white eggs, table 17, Although

" .there were differences in the labor costs in cartoning Grades AA and A

~ from the various wholesale grades, these differences were of lesser magni-
~tude and were not consistently in favor of either Grade AA or Grade A,
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Table 16‘ Replacement Cost and Labor Cost by Wholesale Grades Used and
Consumer Grade Cartoned, Four Pennsylvanla Cooperatlves, 198 - 494
= (weighted averages)

Wholesale - Consumer Replacement Iabor
_grade ‘ grade , cost _ cost Total
ugsed ' " cartoned -

_ -—- cents per dozen= = ==
Fancy large White . AA 2,12 1.90 4,02
Fancy Large Brown - Ap 81 1.55 2,36
Extras Large White AA 1.74 2,07 . 3.81
Extras Large Brown AA .35 1.59 1.94
Fancy Medium White AA 1,53 1,79 3.32
Fancy Medium Brown AA NYA 1.50 2.14
Extras Medium White AA 1.37 1.89 3.26
Extras Medium Brown An 60 1,61 2,21
Fancy Large White A 1.95 1,99 3.9
Fancy Large Brown- A 1.20 1.45 - 2,65
Extras Large White A - 2.11 2,24 4435
Extras Large Brown '\ 1.39 1.61 3.00
Fancy Medium White LA 1,13 14 254
Fancy Medium Brown : A 75 - 1.27 2,02

Extras Medium White 4 1,15 2,36 3,51
Extras Medium Brown \ 4 , ’ - W9 1.39 2,33
Pullets White : Pullets White 1.03 1.48 2,51
_

‘Table 17, Replacement Cost and ILabor Cost per Dozen of Consumer Grade
. Cartoned from White and Brown Eggs, Four Pennsylvanla Cooperatlves,

11948 - 49.
(wel-hted gnggges)

" Shell o Consumer grade Replacement Labor Total

Color o aartonad ~cost cost
. | | ‘ . o - - - - -cents per dozen -— - - -
White | A 186 0 1.93 3.79
: - A ot 2,02 2.15 : 417
v Both Ab and 4 -~ - 1.9% 2.03 397
Browm - A , L 1455 2,26
. . A 1.11 - 1.48 2.59
2.28

Bo’ch AA and A . 75 1. 55




- 27 =

With both lower replacement and lower labor costs; the total of
these. two important variable costs was over one and one half cents per dozen
‘less for all browh eggs than for all white eggs, table 17, For all sizes and
wholesale grades used, these two costs for Consumer Grade AA white totaled
3.79 cents as compared to 2,26 cents for Consumer Grade AL Brown, or a
difference of 1,53 cents per dozen cartoned. The average cost for Grade A
was 1,58 cents per dozen higher for whites than browns,

Replacement and labor costs were lower in cartoning medium sized
eggs than for comparable grades of large eggs except for brown Extras, table 16,
The average cost was about three fourths of a cent less when medium sized
eggs were used, table 18, Both replacement and labor costs were less for
medium sized eggs principally because of a higher yield of. cartoned product
from medium as compared with large eggs. There was no sizeable or consistent
difference in the replacement and labor costs in cartoning from Fancy or
Extras wholesale grades,

Table 18, Replacement and Labor Costs per Dozen of Consumer Grade Cartoned
fﬂﬁm‘yﬁﬂﬁﬁ ead Medium.Sieed Eggs, Four Pennsylvania Cooperatives,

(weighted averages)

- Size Gonpumer .
eggs - - grade Replacement Labor

used cartoned - cost cest - Total
. - = =~ = = = =cénts per dozen cartoned = - =

Large AA 1.91 1,94 3.85

A 2.06 : 2,13 419

'Both AA and A 2,00 2,04 ANOIA

Medi".ml ) ‘ AA l .31 ’ ) 1 .79 3 .10

' ' A : 1.11 1.96 3.07

Both [A and A 1.29 1.81 3,10

Summary and Conclusions

The study was undertaken to determlne the principal direct costs
of candling and cartoning eggs at country points, factors causing variations
in these costs, and possible methods of reducing them., Data were obtained
from four cooperatives in Southeastern Pennsylvania which used the same
wholesale and retail grades. The data provided information on the cost of
labor, replacement, supplies, equipment rental,; and inspection.

, The direct cost of candling and cartoning averaged 6,58 cents per

dozen for the over-all operation, with a net direct cost of 5,73 cents after
deducting the value of the 30-dozen cases returned to the wholesale depart-
ments for resale, This total did not include overhead costs or delivery
charges,
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The replacement and labor costs accounted for about 70 per cent of
the total., Those two costs were also the only items that showed any signifi-
cant seasonal variation. The replacement cost averaged 2,21 cents per dozen
~ cartoned, but ranged by months from 1,26 to 2.93 cents. Replacement cost °
- varied with the yield of cartoned and various off-grades of eggs, and the
-spread between the pricc of wholesale grades used and the price of various off-

grades. The yield of eggs of carton grade for the entire operation averaged
88.68 per cent, but varied by months from 82,81 to 91,73 per cent, Off-grades,
other than over-sized eggs, averaged 10.84 per cent, of which 3,17 per cent
were Producers or Standards. Eggs with defective shells accounted for the
major portion of the off-grades in most months, averaging 5.94 per cent,

The price loss on off-grades averaged 17.33 cents per dozen, but
varied from 11,75 to 26,82 cents. The variations in the price loss followed
the seasonal pattcrn typical of the price differentials between the higher
and lowcr quality eggs. Price loss per dozen of off-grades was lowest in the
spring when cgg prices werc low and volume the heaviest, Losses per dozen were
highest in the fall when eggy prices were highest and the volume lowest,
Replaccment cost varied dircctly with the price loss on off-grades, except as
altered by variations in the yicld of cartoned eggs,

" Iebor costs per dozen‘cartonod averaged 1,96 cents, but varied by

- months from 1,80 to 2,12 cents per dozen., Labor cost varied with the hourly

wage rate, dozens of eggs candled per hour, and percontage yield of cartoned

cggs. The wage rate paid cartoning department employces during the period

studied averaged 87.2 cents per hour, but ranged from 80,8 to 91,9 cents,

The eggs were candled at an average rate of 50 dozens per hour of total payroll

l;bor. The candling rate varied directly with the volume moved through the
candling departments, ranging by months from o low of 43 to a high of 58

dozens per hour, Both replaccment cost and labor cost varied considerably

with the yicld of cartoned eggs obtained from the eggs handled. This emphasized

the importance of the initial quality of the eggs used in determining the cost

of performlng thc cundllng and cartonlng service,

The net cost for supplics was essentlally the cost of the carton
used, which for the period studied averaged 1.6 cents cach. The cost for
other supplies, for cquipment rental, and for inspcetion averaged ,81
cents per dozen which almost exactly. matched the average case. ruturn
allowance ‘'of .85 cents.per dozen. , ’

Replacement and 1qbor costs were determined by grades from a
sample drawn from the total cartoning volume. These data indicated a cost
for these two items which averaged 1,69 cents less per dozen for brown than
for white eggs., Because of higher yield and less price loss on off-grades,
the replacement cost in cartoning brown eggs averaged .75 cents per dozen
cartoned compared with 1.9/ cents for white eggs. The average labor cost
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for cartoning brown eggs was about one half cent per dozen less than for
white eggs due to a higher yield and a faster candling rate on brown eggs.
The average labor and replacement cost was about three fourths of a cent
less for medium sized eggs than for large eggs. These differences suggest
the possible advisability of using different prlclng schedules for white
and brown eggs and for large and medium sized eggs in order that the charge
for cartoning would more accurately reflect actual costs and prOV1de more
equitable prlClng to producers.

The data also indicated that Grade AA eggs were cartoned at -
slightly less cost than Grade A, The difference amounted to approximately
one third cent per dozen on brown eggs and one quarter cent on white eggs,
For both shell colors, replacement costs on Grade AA were lower due to less
- price loss on off-grades, The price loss was less because of the relatively
high value of the Grade A eggs which were removed in cartoning Grade AA, In
cartonlng Grade A, eggs of Grade AA quality were not removed, This resulted
.-in a higher average quality "A" pack and a slightly higher replacement cost.
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APPEHDIX

Replacement Cost

Following is an example of how to determlne replacement cost from

orlglnal data for an operating periocds

I,

II.

Eggs Used
Grade , Dozens Price |  Value
S cents per .dozen B
Fancy Large White - 3000 55 $ 1650.00
Fancy large Brown 1000 o 53 - 530.00
(other grades) . _ ' ‘

Extras Medium White - 2500 47 235.00
Total 4500 $ 2415.00
Add Beginning Inventory 800 52 - _416,00
- 5300 S $ 2831.,00
Subtract Ending Inventory _300 , 47 141,00
. 5000 2690,00

$2690,00 + 5000 dozens = $.5380 average price per dozen used,

Eggs Sold
A, Cartoned
Grade ) Dozens
44 Iarge White v 2700
AA Iarge Brown 850
‘ (others) . .
" A Medium White . 450
Total ' 4000
Ada Endlng InVLntory 800
4800
Subtract Beginning Inventqry 300
Net cartoned Dozens 4500
B. Off Grades ,
Classification Dozens Price Valuo
‘ . cents per dozen
Standards Large White 200 46 8 92,00
Standards Large Brown 50 Lh 22,00
‘ (others) o
Cracks , 260 25 50,00
Bloods ' 20 10 2,00
Loss v ‘ 5 - —————
~ Total : 475 : $166,00
Add Ending Inventory 75 30 22,50
‘ - 550 $188.50
Subtract Beginning Inventory 50 35 17.50

Net off-grades sold plus loss - 500 $171.00

~
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+"ITI. Replacement Cost

500 dozens off-grades at $.5380 cost & 260,00
. 500 dozens off-grades sold for 171.00
Loss on off-grades B 3 98.00

Net cartoned dozens = 4500 ‘

»

$98'OO + 4500 = $. 0218 or 2,2 cents per dozen CartOned.

Table 19 was designed to aid in the rapid determlnﬂtlon
o¢ rcplﬂcament cogt. The same data are used as in thc previous examplé.

4500 dozens curtoned I 5000 dozens used = 90 per cent yield
42690 +5000 dozens = $;5380’avcrage price of eggs used
$ 171 & 500 dozens off-grades =.,3420 average price of off-grades
‘ ’ «1960 price loss' per dozen off-grades or
' ' or 20 cents _
With & 90 per cent yield of cartoned eggs and a price loss on

off-grades of 20 cents per dozen, the replwcement cost would be 2.2
cents per dozen cartoned, see table 19.

e
- 5
.
-

b - s - L3 »
-
- -
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Table 19 Replacemont Cost Por Dozen of " Cartoned Eggs by Yield of Cartoned Eggs

and Price Logss on Off=Grades®.

Yield of Prlce loss pur dozen of off—Gradcs
cartoned o= cents per dozen '
oggs 57 1/2 10 12 1/2 15 17 1/2 20 22 1/2 25 27 1/2 30 32 1/2 35 37 1/2 40
Por ' Replacement, Cost
cent : -cents per -dezcn-cortencd - - -
60 3.3 5.0 6.7 843 100 IT.7 1303| 1540 1647 1843 20,0 2157 23.3 25.0 26.7
61 362 LoB 6L, 8,0 946 T1e2 I2.8| Lhel 1640 17.6 1942 2048 22.4 240 25.6
62 3a1 4e6 6,1 7,9 93 1047 T12,3| 1348 I5.3 6.9 184 19,9 21.5 2340 2445
63 269 ek 5,9 7,3 8,8 1043 11,7 13a2 Lhe7 1642 1746 19.1 30,6 22,0 2345
64, 2.8 he2 5,6 7.0 84k 968 T142| 1247 Thal I1545 1649 1843 1947 21l.1 22,5
65 247 4e0 5.4 6,7 841 el I0,8| T241 I345 TheS I642 1745 1848 2042 2145
66 266 369 5.2 6uh  ToT 9.0 10¢3| I146 12.9 The2 1545 647 1840 1943 2046
67 265 347 449 642 T 846 9.8| Tlal I2.3 1345 TheB 1640 I7.2 1845 19.7
68 20l 365 4,37 549 7ol 8a2 9ek| T0e6 11.8 12.9 4.1 I5.3 T6e5 I7.6 18:8
69 202 36 Lia5 546 647 749 9.0| 106l 1162 1244 1365 Theb I547 1648 18.0
70 2el 302 Lo3 5.4 6ok Te5 846| 946 1047 T1a8 12,9 1349 I5.0 16.1 T7.1
71 2'0 3’1 l»il 501 601 701 8.2 902 10.2 11‘2 12.3 I303 IA—OB 1503 .‘-5-603
72 149 249 369 4e9 5.8 6.8 78] 8.8 9.9 10,7 1147 1246 3.6 Lheb I5:6
73 1e8 Ru8 3.7 L6 545 648 Tkl 83 942 10,2 I1lel 1240 12.9 1349 The8
74 © 148 266 3,5 Lok  5e3 64l 70| 749 848 9.7 1045 Ilek I2.3 I3.2 Thel
75 1e7 245 363 4e2 540 5¢8 647| To5 843 942 10,0 T0.8 1147 I2.5 1343
76 166 26k 342 349  4a7 565 643| 7.1 7.9 847 945 1043 Il.1 11,8 12,6
77 165 262 3,0 347 Le5 562 60| 6.7 7e5 8.2 9.0 9,7 10.5 1142 I1.9
78 Lok 2e1 2,8 345 Le2 4D 546| 643 Tel T8 85 942 949 10.6 I1.3
79 1e3 240 257 3.3 40 47 563] 6.0 646 73 8.0 86 943 10,0710.6
80 1o2 1o9 245 3al 3.8 Aok 50| 506 642 6.9 7.5 8.1 8.8 944 10.0
81 12 1e8 243 2,9 305 Aol 4a7| 543 5.9 6oh 7.0 765 842 8.8 94k
82 Lol 146 2,2 2,7 3.3 3.8 Aoli| 4eD 545 660 6.6 7,1 7.7 842 8.8
83 160 145 2.0 246 3l 346 Ael| 4eb 5ul 546 641 647 T2 TJT 832
84 140 164 149 244 249 3e3 3e8B| Le3 Le8 542 547 6.2 6.7 Tl 76
85 09 1e3 148 242 246 34l 365! 4a0 Aok 4eD 543 5.7 642 646 7il
86 812 146 2,0 24 2.8 3¢3| 3.7 hel 4e5 4e9 5.3 547 6.l 645
87 o7 1ol 105 1,9 2e2 246 30| 3¢k 347 Lel ho5 LD 542 5.6 6.0
88 7 1010 1e7 240 24 2e7] 3¢l 3¢k 368 Lol hel Le8 5.l 5.5
89 6 9142 145 149 2.2 2.5 2.8 3.1 3k 307 4a0 he3 heb 49
20 6 8101 1.4 TJ7 1.9 [2.2] 245 2.8 3l 3.3 3.6 309 he2 Al
91 o5 o7 140 142 Ie5 L1e7 2.0 242 2¢5 27 3.0 3e2 3¢5 347 LeO
R o 07 W9 10 T3 L5 L47 2.0 242 R4 246 2.8 3.0 33 345
93 i W6 8. 9 1 143 I.5  La7 149 2al 2.3 24 246 2.8 340
% 3 65 46 W8 140 Lol 1e3 1k 1a6 Te8 I.9 2.1 242 244 246
95 3 Wk 5T 8 9 1Jd 12 Yo3 Idi 1leb TJ7 I.8 2.0 2al
9% 2 3 5 eb T o8 W9 1.0 Lol 1e2 Lid 145 146 147
97 2 02 3 U 5 5 Wb ST W8 W8 9 140 1.1 12 142
98 ol 02 2 3 3 A W 5 5 b b ST T 8 L8
99 W0 W1 1 0 w2 2 22 2 W3 3 3 3 W u
100 0 O 0 L0 L O 0 0 0 0 0 O O O G0
———

*Gomputod by using the follom1ng formula, which can be used to find the replaccmat
ost for any combination of factors: .
Replacomont cost per dozen cartoned = A100 - Aj x B

A = Per ccnt yicld of cartoned cggse

B = Pricc loss per dozen of off-grades (Sprcad between avorage prdce per dozem of

eggs used and average price per dozen of off-grades sold)e
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ILabor Cost

~ Following is an,éxample of how labor costs can be
computed from original data.

Net dozens used- - = 5000 -
Net dozems cartoned= 4500

(The above items are determined as in the example of
calculating replacement cogt)

Cartoning department payroll

Total hours = 100
Total cost = $85.00

For a given period, labor cost per dozen cartoned may be
‘calculated by dividing the net dozens cartoned into the total
labor cost, ass . .

$85,00 ¢ 4500 dozens cartoned $.0188 or 1,88 cents per
dmzen cartoned
! Slnce the number of dozens cartoned per hour varies
'con31derab1y with yield, table 20 was set up on the basis
~of percentage yield of cartoned eggs and dozens of eggs
;worked per hour, When the average, hourly wage rate paid
-cartoning department employees is $1,00, the, labqr cost
per dozen of, cartoned eggs, are, as shown in Qhe table, . Cost
at any other ‘hourly rate can be obtained by expressing the
’wage rate as, a percentage of $l 00 and applylng this percentage
to the values shown in, the table.‘

“ . - * 13 T

‘e

*
.

- Applying the, above data to the table: . . .

¥

-

4500 net_dozens cartoned + 5000 net dozens used = 90 per cent
yleld of cartoned eggs, . , .

5000 dozens used s+ 100 hours cartonlng = 50 dozens WOrked per hour,

. "From the tablo the labor cost is determined as 2, 2 cents

per dozen cartoned but with a wage rate at $l 00 per hour, With
the given rate at. 85 cents per hour ($85.00 ¢ 100 hours = $. 85) .
the labor cost per dozen is 85 per, cent of 2,2 cents or 1,86
cents per dogzen, (2.2 x .85 = 1. 6. The slight dlfference

is due to roundlng of the table ValUBS“)



- 3l -
Table2o. Labor Cost Per Dozen of Eggs Cartoned as Affected by Dozen of Eggs
Worked Per Hour and Per Cent Yield of Cartoned Eggs When Wage Rate
Is $1,00 Per Hour®,

—
o —

E;gigngg ‘ . ) Dozens of eggs worked per hour *¥* -
‘oggs 30 35 40 45 50 55 60 65 70 75 80 85 9 95 100
Por cent o Labor cost per dozen cartoned
: cents - per -dozen- - - s e -
60 546 4. heZ 347 343 3.0 2.8 206 24k 2.2 2,1 2.0 1.9 I.8 I.7
6L . 565 4aT hel 366 33 3:0 2.7 245 243 242 2.0 19 Ie8 I7 Ie6
62 50 4 4D 346 33229 247 245 2¢3 2.2 2.0 1.9 I8 I.7 Ieb
63 503 4eb 4e0 3¢5 307230 2.6 2ed 23 2T 260 L9 Ie8 Io7 Ieb
6l 542 Lhe5 309 3a5 301 2.8 266 2u4 242 2,1 200 1.8 1.7 1.6 Lub
65 501 Aeli 308 3ed 301l 2.8 206 2e4 242 261 Io09 I8 Io7 Iob Io5
66 5¢0 4e3 3.8 3¢k 300{2:8 255 2.3 22 2.0 ToQ Ie8 Ia7 L6 I5
67 560 4e3 3¢7 303 360/2.7 245 243 2¢I 260 1,9 1.8 Io7 1.6 I.5
68 Le9 42 347 343 209267 2e4 263 2. 240 1.8 To7 Leb Ie5 145
€9 Lo Lol 356 302 26912:6 244 242 251 T49 T8 To7 1eb Ia5 Iek
70 Le8 Lol 366 362 2.92e6 2ed 262 2,0 1¢9 L8 147 To6 15 Iok
71 4T 4a0 365 30l 248[2:6 203 262 2.0 149 148 Ta7 I46 Io5 Iok
72 Leb 40 345 3.1 2e8]2.5 243 2.1 2.0 Te9 17 Teb 15 1e5 Tok
73 Lo 3¢9 3ed 360 2472e5 203 20T 2e0 T8 167 Teb 1o5 Tok Tk
74 Le5 369 3ok 340 271245 2e3 24T I.9 T8 To7 Ie6 Te5 Ik . Iek
75 Léd 3e8 343 3¢0 2.7[2e 262 251 T49 Tu8 147 16 Ia5 Ioh Io3
76 “hol 368 363 249 2:6|2:h 242 2,0 To9 Tu8 Tob 1o5 Ia5 Lok 1a3
77 he3 367 362 249 26|28k 262 2.0 149 To7 Iob To5 Lok Lok 143
78 “4e3 347 342 2e8 2e6]2:3 2.T 2.0 T8 Te7 126 Te5 Tok 13 Ta3
79 LaR 36 342 248 2451243 24T 149 I8 To7 1o6 Lo5 1ok T3 T3
80 " 4a? 346 3¢l 248 245243 2¢T 149 Ie8 To7 Ie6 To5 Lok T3 L2
81 Lol 3¢5 3¢l 247 2550262 201 149 Te8 Ie6 To5 Io5 Toh To3 12
o8 Lol 365 340 247 244|202 240 Te9 147 Iab To5 Ik Lok I3 Ta2
83 430 3k 360 247 244|262 260 To9 Ta7 Tob 1o5 Tk Ie3 1e3 Ia2
& LaO 3ah 340 2u6 24|22 240 1.8 Ta7 Taob 15 Tak La3 1e3 Te2
85 369 3eh 249 2¢6 2.4]2eL 2e0 o8 Ti7 Teb 1e5 Tok 1o3 Te2 1e2
8. 349 303 209 206 243[2.T Te9 148 Ia7 146 Io5 ek To3 Ie2 Io2
87 348 343 2.9 26 2e3{2.T T2 1e8 Tob 1o5 Lok Tod To3 1e2 LIl
88 308 342 2.8 265 243|2e1 149 Te7 Te6 Tob5 Lok Ie3 1o3 Te2 Ial
89 © 347 302 248 205 2.2|2.0 149 17 16 145 Tod 1a3 Io2 To2 I.I
20 _3e7 342 28 245 [222]2:0 149 147 Lab Ia5 Lok La3 Ie2 142 1ol
91 3s7 3¢l 247 24k 202 260 Te8 147 Teb To¢5 Lok Te3 L2 12 T.I
R 346 34T 2.7 26k 242 2,0 1.8 107 Tab Tukh lok T3 142 1ol 1T
93 . 366 3.1 247 26k 242 250 18 147 1e5 Lok 1e3 143 To2 1.1 T.I
Ve 365 3¢0 247 24k 2.1 Ta9 18 Tab Tu5 1ok 1o3 T3 1e2 1oI ToI
95 365 3e0 246263 24T 19 18 1a6 La5 Lok 1o3 162 1e2 1T 1.1
96 325 340 266 2a3 241 19 Te8 16 1o5 Tok 13 To2 Io2 1o 1.0
97 3ah 249 266 223 2.1 1.9 Io7 Tob Te5 Ioh Ia3 1a2 1.1 1ol 1.0
98 30 249 26 243 260149 17 Ieb To5 Yok To3 Ta2 Tl 1ol 140
9 3¢k 249 265 262 240 108 167 166 Tod Ta3 T3 TeR 1ol 1I 1.0
100 3e3 269 2¢5 262 240 148 1.7 105 1sh 1e3 102 12 141 1ol 1.0 -

*Computed by using the following formulas

Labor cost por dozen cartoned = Hape rato;por hour
(Dozens werked per hour) x (Yicld of cartoned Oﬁfu)

*# Dozongs of Eggs worked per hour of total candling and cartoning tince
(Candlers time plus all contributory labor)e.






