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FORE~!ORD 

Beginning with the 1954 apple crop a study was started 

to determine 'ways of increasing the efficiency of marketing 

apples under Ohio conditions. The areas of study under way 

inc~ude packaging costs at various levels in the marketing 

channel and under difter~nt.sc~e~ of oper~tion, comparis~n 

of labor and mater~al co~ts.un4er different methods, and~ 

apprai$al of m~ke~~g system~ in use or possible under Ohio 

conditions. 

A previous publication reports on the farm cost of pack-

ing apples under different methods and in different size units 

as well as information on delivery time and rnachinery invest­

ment. ll 

l/ Labor and ~aterial Costs and Machinery Investment in Apple ---- ...........,._ ----- __. ~ - --- __ ........,.. 
Grading and Packing, 30 Ohio Apple Growers, 1954-1955, A. E. 
!!d'meograph 256, The ohio Agricultural"Experi;mt 3tation and 
The Ohio State University. 

~----------------------------------------------------



SUMMARY 

l. Direct labor and material costs for merchandising apples from bulk 

displays in retail stores were slightly over 28 cents per bushel. 

This cost included only the labor spent in preparing and maintaining 

the display and waiting on customers and the materials for packaging 

the apples at the time of sale. 

2. Comparable costs for merchandising apples which were prepackaged in 

the store were about 42 cents per bushel wl1ile for apples which were 

prepackaged at the farm or at some point prior to the store the cost 

was only 4 cents. 

3. A high relationship existed between the percentage that prepackaged 

apples took of the apple display area and the percentage of apple 

sales which were prepackaged. 

4. The average purchase of preP.ackage~ apples was 3.6 pounds compared 
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with the average ~ ~cha~e of 2.5 pounds. The 60 percent of the 

customers who bought prepackaged apples bought 68 percent of the apples. 

5. Customers required 19 seconds for a purchase of prepackaged apples 

and 48 seconds for purchasing apples from the bulk display. 

D!SCUSSICN 

The decision of whether to merchandise apples in prepackaged retail 

displays depends on many factors, some of which were not included in this 

study. The relative importance of each of these factors varies among 

individual retail stores depending on c'!lstomer and retailer practices 

and preferences. • 



frepackaging enables retailers to take advantage of: 

1. Possible economies in clerk time especially at peak traffic 

periods. 

2. Possible economies in display space and/or customer time for 

making purchase -- serve more customers in a givsn period of time with 

prepackaged fruit. 

J. ~lality and apperarance improvements and reduction in waste 

~ossible through film covering and reduction in handling by customers. 

Once the decision is made on whether to mercha.~dise prepfcknged or 

bulk ap·.,les, the question of where they are to be prepackaged remains. 

Under Ohio conditions apples can be packaged at any level from the far.n 

throt.tgh the retail store -vlith sati.sfactory ap,.>le quality. The place at 

which prepackaging will be done depencJ.s largely on the estimate•i possible 

econom..i.c advantage of packaging at one level over another. The major 

pertinent factors deterr.1ining tcis are: 

1. vhge rates at various levels. 

2. Output per worker at various levels. 

J. tl.vailability of "surplus" or 11spare time 11 labor at retail 

that can be used for packaging at store level. 

4. Convenience to reta~.ler of merchandising already prepackaged 

vs. store packaging. 

5. other factors -

(a) Relative amount of overweight in bulk bushel vs. pr~pack­

aged product and who bears cost, or gains from it .-- with apples valued 

at 10 cents a pound wholesale a very few extrr pounds can offset higher 
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costs to buyer or a few more pounds given by suller may offset the addad 

costs of selling jn a prepackag~d form. 

(b) Quality ~d waste in marketing channels for e~ch method. 

The fact that different retailers use and prefer different methods 

of obtaining and merchandising apples suggests tho probability that the 

advanta2es of each of th~se methods differ among stores or that posaibly 

the retailers ar~ not fully aware of the differences in costs among the 

m~thods ~vailable. It is hoped that this report will assist retailers 

in deciding on th~ least costly method of merchandising that will suit 

their conditions and will in turn im~rove tho marketing of Ohio apyles. 
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DIRECT LABOR AND MATERIAL COSTS IN RETAIL APPLE MERCHANDISING 
AND ACTIONS OF CUSTOMERS IN PURCH.ASTh!G APJ?LE;S, 

COLUMBUS, OHIO, 1955 

R. L. Bere and M. E. Cravens JJ 

Introduction 

The most costly and probably the lea~t understood phase of apple 

marketing is the retailing operation. This fu.'l'l.ction takes from about 

one-fourth to one-third of the retail apple dollar, which is frequently 

more than goes to the grower. 

This is a preliminary report of a phase of the study aimed at com-

paring direct labor and material costs for different methods of moving 

apples through retail stores. 
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The retaj.ler must anticipate the demands of his customers for apples, 

and merchandise then until they are bought. Waste due to errors in 

buying judgment, poor quality and the nature of the product must be ab .. 

sorbed by the retailer, The retailer, the grower and the consumer should 

all benefit from increased efficiency in the retail operation, This 

report covers the direct labor and material costs involved in moving 

apples from the back room of the retail store to the customer. The 

methods used in performing this job were; 

1. Bulk - an unpackagGd display of apples where fruit is dumped from 

the Original (1lSUally one bushel) container onto a display table or 

rack. The customer's purchase is weighed and priced at the time of 

sale. 

--------------------------~~ JJ a.esearch Assist<::.nt and Associate Professor respectively~ Department 
of Agricultural Economics and R:ural Sociology. 



2. Prepuckagod in tho store - the apples are packaged, weighed a.nd 

priced in the store prior to purchase. 
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). Prepackaged prior to store delivery (packeging done at farm or whole­

sale lovwl) - the store must price tho packa.ge and put the apples on 

displuy. 

4. Any combinuti)n of the above methods. 

The rEllative importcnce of these.: methods has varied grE:a.tly since 

prepackaging was started, but the merchandising of apples in transparent 

film bags (consumer packages) has increased greatly in importance in 

recent yuars. The main questions concerning this method of retailing 

are (1) what is its effect on tho sales of apples? (2) what are the costs 

involved in merch~ndising apples by this method and how do they compare 

with thos~ of other methods? and (J) where can the packaging b~ done the 

cheapest? 

Tho study was conducted in ton supermarkets in Columbus during 

January-March of 1955· Observations were made of the time spent setting 

up and maintaining displays, waiting on customers and packaging apples 

in consumer packages. The amount purch~scd by approximately 1300 cus­

tomers and tho number of seconds required for each purchase wore also 

recorded. 

&1ch period of observation was approximately three hours. A total 

of eight to ten observation puriods were used in each store over a period 

of eight woeks. The observations were distribut~d so tha.t no store was 

visited twice at the same timu on the same day of the week. 



LABOR AND HATERIAL COSTS OF VARIOUS METHODS 
OF MERCHANDISI~G APPLES 

During tho periods observed, about 2,800 pounds of prepackaged 

apnlos o.nd ovor 1,300 pounds of bulk apples were sold. About 400 pounds 

of the prepc.ckagcd 11pplc::s sold were prepacked at tha farm while the 

remaining 2,400 pounds were pre:)acl~agcd in the store. During tho obser-

vntions of tho prop~ck~ging operation in thes~ stores about 6,000 pounds 

of apples wGro prepnckag~d. l/ 

A. Bulk 
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In this m~thod of sule the apples were delivered in bushel containers. 

Th~y wor~ moved from the b~ckroom to the display and dump8d or placed on 

thcl display by the clerk. The customur normally selects the ,:pples and 

quite fN:qucntly puts them in o. p.:1por bag bofore tc.king th,:::m to the 

sca.los whoru the clerk vJeighs c1nd pric ... marks tho c..pples. 

Direct l~bor and matori~~ costs for th6 rutail sGl~ing of apples 

from bu.Lk displays i.Jero slightly ovor 28 cents per bushel ( To.ble 1). 

This cost included only direct labor and material costs incurred from 

tho ti 11~.,. the o.pplos wor~.- in the ba.ckroom of the stor<:> until the-y were 

placed :in the customor 1s cart. All labor involved in setting up and 

muintaining the displo.y and in serving the customer at the time of pur-

chase o.s well c.a the m ... ,tcrials for packaging the apples at th'- time of 

st\le wore includJd. Thu 28 cents does not include such additiono.l charges 

as unloading from thu wo.r,;houst.- truck, chock out labor, managorir,l timu, 

ovcrhcud cxpons~s, unproductive t~no on the part of workers and other 

miscellaneous costs. 

------·-----------------·--------l/ Obsu~vationo were not made simultaneously in the sulus part and in the 
back room of the store. E~ch area was s~pled separately. 



TABLE 1: COS'r OF DIRECT LABOR AND MATERIAL 
Ili R:STAIL l1E1CHANDI3U1G A BU~HEL OF AP .PLES 

BY THREE METHODS, COLUMBUS, OHIO, 1955 

1-'lethod of Merchandising 

Cost Item 

l:'repackaging 
Setting up Display 
Serving Customers 
Materials 

Total 

·----------------------Packaged Packaged 
Prjor to Store in Store Bulk 
------------------~--- ·-------

Cents Minutes Cents Minutes Cents l.fi.nutes 
.t'er Per Per Per Per Per 

Bushel Bushel Bushel Bushel Bushel Bushel 
---------------------------------

4.2¢* 2.0 
23.1¢ 11.1 
3-9 1.9 12.7¢ 6.1 

12.5 6.0 
15 .. 0 ... 3.0 

4e2¢ 2.0 42.0¢ 13.0 28.2¢ 12 .. 1 

* This does not include price marking the display or bags in far.m pack­
aged apples. 

Of the 28 cents cost per bushel for direct labor and materials, 25 

cents (almost 9C percent) was for labor. About 13 cents was spent for 

clerk labor in setting up and maintaining the display. Twelve cents was 

spent for the labor of weighing and pricing the apples at the time of 

purchase, wh:le the other three cents wa8 for materials. The hourly rate 

used in calculating labor expenses for all operati;ns was $1.25 per hour. 

B· Prepackaged in the Store 
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Almost 60 percent of the apples sold during the period of study were 

prepackaged aftt"r delivery to the store in transparent film bags of vari-

able weights from two to five pounds. These apples were received in 

bushel units after which they were prepackaged, weighed and priced by 

regular clerks or part time help prior to the time of display. The cus­

tomer then performed the remainde~ of the job. The average direct labor 



and material costs in merchandising apcles by this method was about 42 

cGnts per bushel or 14 cents more than for the bulk method. Of this 

difference, 12 cents was duo to higher ~terial costs and two cents for 

extro. labor. 

Tho cost of s,~tting up and maintaining the display of prepa.ckc..ged 

apples vms about four cents per bush(:;ll as Qontra.sted to almost 13 cents 

for maintaining tho bulk display. Thor~ WQS no measurable cost for 

clerk lnbor at the tima of customer purchase of pre.packaged apples. 

Direct labor in pack~ging, weighing and prico mP.rKing a bushel of 

apples in transparent film bags cost approximately 23 cents. This ex­

ponso compares with less than 13 cents Where customers served themselves 

from bulk displays o.nu often placed th~ npples in bo.gs befor(:;l tru{ing 

them to the scale. Tho only clerk labor involved in ~~ny bulk sales o.t 

the ti~e of the sale is in weighing and marking the price. 

Costs of bags, labels o.nd closures for storu prGpo.ckaging wore 

about 15 cents per bu:ht-1 compo.r .... d vith tl1ree cents for bulk apple pack .. 

aging materials. 

Co Prepackaged Prior to Dolivcry at the Store 

- 8-

About 10 percent of o.ll apples sold during the study were prepo.ckag~d 

o.t tho farm and d~livered dirGctly to tho store or warehouse. In this 

typo of merchandising, tho expons3 of l~bor and materials for prepackaging 

is borne by the farmer or packer. The only m~rchnndising expense to the 

storu is maintaining the display nnd price marking tho bo.gs. In most 

casDs the pricing was accomplished by a c0ntrally lo~c~tej sign in th~ 

display, although in a f~w cas~s eroh individual bag was price marked. 
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The bags in er:.ch ma~tar contriner purchus .... d were all of thd same weight 

so there was no cost of weighing. 

The eost of setting up c.nd maintoining a display of farm pr0packaged 

apolus was about four cents per bushel. Whore th~ bags were individually 

prica xnarked, the labor of pricing b~gs cost ~bout two cents additionil per 

bushel but if the djsplay was centrally price m~rked, there was vc~y 

little r...dditional charge for pricing. The lcbor of displaying the farm 

prcpnck~g~d apples was ~bout the samu as for stor~ pr~p~ckaged apples. 

SALES OF PREPACKAGED AND BULK APPLES 

Ovur 1300 individur.l purchrses of apples wore observed during tho 

study (Table 2). Of these, cpproximately 800 or 60 percent ware of pro-

packaged apples. The prepackaged apples, howevor, accountud l'or almost 

70 percvnt (2830 pounds) of thu total volume of apples sold. 

TABLE 2: VOLUME AND NUMBER OF PURCHASERS OF PREPACKAGED 
AND BULK AfPLES, BY INDIVIDUAL STORE, 

COLU11BUS, OHIO, 1955 

Prepackaged Apples Bulk Apples Total Apples 

3toro Percent of Porcunt 1-'erce.nt of Percent Total Total 
Volume of Total Volume of Total Volume Custom-

Sold Customers Sold Customers Sold ors 
% --....-

% % % 1bs. numb or 

1 27 23 73 77 202 69 
2 8$ 71 12 29 441 145 
3 83 ?B 17 22 ~28 122 
4 90 82 10 18 371 112 
5 77 70 23 30 547 169 
6 65 56 35 44 233 78 
7 91 84 9 16 328 92 
8 86 76 14 24 467 157 
9 32 23 68 77 822 276 

10 53 42 47 58 314 99 
--~ .. -- ---Total o.nd 

.a.vero.ge 68 60 32 40 4153 1319 



- 10 -

T~e average _urchase of prepackaged ap~les was 3.6 prntnds per cus­

tomer while purchases OJ.. btill apples averag0d only 2. 5 pounds per custom­

er (Table 3). Bulk purchaseE 1-rere jn smaller units than those of pre­

packaged apples in each store. The average purchase of prepac~aged apples 

ranged among the 10 stereo from 3.1 pounds to 4.1 pounds while the average 

bulk purchase of npples ranged from 1 .. 7 ounds to .2.9 pounds. 

Custom':.r ... required only 19 seconds in J1'laking a purchase of _t)repack­

aged apples whil0 it took 4S seconds to purchase bulk apples. The ex­

tremes among the 10 s t.ores in ave.r.~a~e CU$t01ne1~ purchase time ranged from 

13 to 23 seconds for prepackaged ap les and from 37 to 6.2 soconds for 

bulk purchases. On the average the Cl.lstor~er rec;'lired over thre~ times 

as long to rurchase a pound of apples from buD< as from packaged displays. 

This fact no ~;oubt h ... s helped increase the use of prepackaging in the 

entirs produce Jep<lrtment 1-rhere cong.!!stion is a major problem. 

~ot only did three out of every five cutomers purchase pre-

pack~ged apples, but it took only 12 custo~ers to buy a bushel of pre­

p<.t.ckaged a,N:...es compared with 17 custo:r11ers to buy a bushel of apples 

from the bulk dioplay. rhis, howevl.;lr, l"eflects to some extent the fact 

that the prepo.ckd.ged units were larg:r than those preferred by many 

customers. GnsLorrers who purchased only a small amount of aoples at a 

time (one poun-:.1. or thereb.b:mts) ;;enerally htd to patronize thG bulk dis­

,:>hy or ask tho clerk to break o,~en a largsr paclc&ge. The amount of 

C1lsLomer timu ru0uired to purchase d bushGl of apples from the bulk display 

W[1.s 13. 5 minuteB as con!par,.;d with les.s than fodr minutes for a bushel of 

prepac1 aged apples. 



Store 

Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Total 

TABLE .3: PURCHASES OF PREPACKAG&> AND BULK APPLES 
AND TDv!E REQUIRED FOR PURCHASES, BY INDIVIDUAL 

STORE, COLUMBUS, OHIO, 1955 

Fropackag~d Purchnses Bulk Purchases 

Ave:rag... Sizo Time Required Average Size Time Required 

Value W6ight Clerk Customer Voluo vJeight Clerk Customer 

~ lbao sec. sec. $ lbs. sec. aGe. 

~.43 3.4 5.5 14 ~;; .. 46 2.9 .31 37 
.45 .3.1 * 2l • .36 2.7 20 59 
.45 .3.5 * 18 • .34 2.7 24 62 
.46 ,3.7 * 20 .24 1.9 27 42 
.46 .3.7 * 22 • .38 2.5 25 61 
.48 .3.4 2.7 14 .41 2.4 24 .39 
.49 .3.9 * 20 .38 2.0 24 56 
.50 3.4 * 1.3 .29 1.7 l? 45 
.52 4.1 * 17 .40 2.? 19 45 
.53 4.1 * 2.3 • .38 2.? 18 59 

~.47 ;.6 * 19 ~ • .38 2.5 2l 48 

* less than 0.5 seconds 

Considera.bl~;: v<..rio.tion wc.s found among stores in the predominant 
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method of merchandising. PrJpackagcd apple sales ranged among stores 

from less than .30 percent to as high o.s 91 perc~nt of th~ total volume 

sold. The import~nc~ of prepack:ged apple sales as a porc~nto.go of the 

total volume sold was Vury closely correlated to the percentage of the 

display arua dvvoted to pr~packaged apples (Figura I). There arG two 

possible reasons why this is true.ll One of these is that an efficient 

produce m.o.ne.gor knows a great doo.l about the probo.ble re:.ctions of his 

customers to prvpackcgod applds. He will t3nd to give pr~packagod apples 

display sp~ce on th,, busis of their expected sol~. If this be tho case, 

thun ve would ~xpect to find the relative importance of prepackaged apple 

--.. - --- -----
1/ Th~ corr~lntion b~twu~n the p~rccntnga of display ~r~a and percent­
nge of tott1.l volumo sold in +. 9?67. 



FlGURi I: RELATI1.T'SHIP BT_,TWE.wN PtRCF:NTAGE OF APPLE DISPLAY 
DEVOTED TO PRI:PACKAGD...D APPLES A1ID THE PERCIDNTAGE OF THE 

STORE APPLE SAL.1S WHICH V,JERE f'REP·1CKAGi:D, 
10 COLU1-1ffiUS S'l'01.LS JJ 

Pl~oportion of Volume ·- - ---
Sold which was 1 

£'repackaged 
Percent 1 

80 [ --- -------- ...-.l 

70 -
! 

i 
60 1-

50 -

40 1-

30 

20 L 

10 

0 
0 

/· 
/ 

/ 

/ 

/ 

10 20 30 40 

• 

• 

50 60 

Percent 

70 

Proportion oi' Ap~)le Dicplay Area 
Devoted to ~repackaged ~pples 

l/ }redicting Equntion = Y0 = -2.474 + l.ll5x 

Coefficient of Corr~lation = +.9767 

80 90 

- 12 -

100 



sales commensurate with tho perccntuge of the total apple display area 

davotcd to prop.::.ck1gad o.pples. 

The other rBo.son for the close correl~tion batw~en display area and 

rcl.tiva volume of prepackaged o.pplas sold is that the size of dis~lay 

has an imforto.nt eff~ct on sales. Studios at ruchigan found that a 10 

pGrcont inc:rE._.s& in tho normal apple disj:)lay area resulted in r..n in­

crouse of 6 pcrc...,nt in apple sulos. It would 'lppeJ.r logical then that 

o.s tho perc_ntcge of thu display aroc devoted to propo.ckaged apples in­

cr~~s3d tho porc:nto.g& of tho total sales which were prepackaged would 

also i~crco.ec within rcnsondble limits. In all probability, tho high 

correl::. tion bJtwGen th~s(· fL.ctors is a combination of both tho roasons 

just listed. 
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