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Computer  ac chaloagy  he

become an integral part of

the supermsrbet industry. Irmovations such as central meat

5551 110) walr@houss automation, and Universal Frice Code

SO Aarinl g are brecoming common &

Crr O St et ket

triga. Al though the corner grocery store may not show  signs

t1a L=}

awely the huge supermarket down the road

cannot hide that it ie a product of the cooputer age. The

trend  toward computer  age  ltechnology is certainly more

appatrent  in larger stores. Alsa, larger stores have

themasl v becomes a trend. It not obhwviouws whether

advanced  technology has spurred the growth of supersarkets,

o whethe the incre Fas  imnitilated

LT e may

I
L
[

riEw innovations. Either  way, the growing Bl

supermarbkets has been acocompanied by new technology.

For the recent integration of scanning  wnto
mupermarkets is making & notable impact on the industry. The

mumercus benefits derived from scanning can be applied to &

Neverthele at

ore of any i

5y the «© sCAnning must
B

e at leas caompensated for by the savings in a reasonable

amaeuint of time. fat what sales volume do  the costs

scarnning  convert into savings?  Are larger stores more  cost

efficient? T there a yal difference duse to  the wse of

acanmers beltween independents and ohains? What do  the

answers to the

tions imply for  the Jutuwrs of the

jLLE

Moarmeag ket (ndustey? This paper puwrsues possible answers



for Uhe Slans.

iy

In el

technelogical advancements

the history of cohange in

cluss abouwt the future.

i scu data.

my

SUppart the hypothesis

significant impact in

conclusions will bre

results. And Finally,

will bhe

BLGE

i

The grocery business

et ore

called the

Wl %

genearal

the hasic nece

arnd  potbellisd stove.

harnes

BEIE,

clothing.,

thowght to be the ancestor

1hems st o e bul k

WE e

et rd the counter fyram

customers. Feraarmal

st omesr 2ot

These  Same

cial e

GO e

Then, I

Subseqguently, 1

the
sh =301t

interesting

I

is
the supermarket
store,
=ities duwring

S5tocked

and staple foods,

i
which
attention

s el ed the

traditions

&

i) will explore the history of

in the supermarket industey, +or

the supermarkel industey

will comstruct my model and

will report the resualtzs to

that technology making &

supermarket today. Further,

to explain the smpirical  fLest

topics for futuwre resesarch

HISTORY

in a constant state of change.

was called a grocery store,

The general store provided all

the era of the oracker barrel

with hardware, leather

the general store 1=

of the modern supermarikzet. Mary

barrels o kept in containers

the grocer would s

and serwvioce, brarter, ancl

tradition of the gerneral store.

e R forward oy the

it

men e

ard  meat This



cialis

ian was made o

ihle by incres through

increased popul ation  and wrbanization. The increased

acialization in food itens set these new markets

5

apart from

the general store, Nevertheless, personal attention remained

prevalent in the are

Albowt 1WlE, a  Ffew southern California food retallers

megan  referring tao thelr stores as  "self-service". Made

R )

ible by innovative packaging technigues, the zself-serve

was the most significant advancement leading to  the
modern supermarbket. The official introduction  to  self--
service was abt the now famous Fiogly Wiggly store of Clarence
Saunders=  in Memphis in 19146, 011 However,it was in the West,
with i1ts favorable climate, mobility by auvtomobile, low land

prices, and "pilonear spirit", that the idea took hold. By

@l -

s-wice had been established as an improved neans

of  food  retailing., appealing both to customers and to

proprietors as well, and its acceptance we the firet step in

K g ool ol <

i g productivity throoah & labor-ssving technigue. 2]

Ay inter

Ling concept suwwfaced in 191%, when Herry Ford

opened the $irst of many Ford  Commd

vy Btores. These
stores  were constructed mainly to serve Ford Motor emplovees
pbut  were open to the public as well. The distinguishing
characteristics of these outlets were thelr large wolume,

wide product assortment, private labels, and an order picking

arrd assembly system similar 1o mass production which provided

for  grocery prices  up to thivty percent lower than Detroit

araea  retallers. Large rmumbers of the grocery  induastry



orcled by threstening to boveott Ford vehicles, which led

Ford to close his stores in 19227, This sopecific format never

Feappearad, and  large volume supermarkets did ot gain

ponul arity antil the 16
Techrnological advance in supermarkelts was influenced by

the emergence of national marke

=, For example, ever since

the end of the Civil War, the railroads were expanding across

the United States. By rail, consumers were offered a variety

af products from all  aver  the nation instead of only from

local  =supplier and producers. Thie was beneticial to the
consuner except for the high intoarmation costs  involved.
However , a major  breakthrough  ocowrred  when a  set of

authenticating institutions developed. These institubions

staked their reputation on reducing ris

to the consumer by
guarantaeing that any new brand oF new prodact that they put

o the market met a given standard. Hence, the creatiorn of

brand names, such as Singer Sewing Machines. Soon to follow,
WAL the department store, like Marshall Field's aridd
Montgomeary Ward, with established common gquality, conditions
of credit, and delivery of goods sold under theilr roof. 4]
Many of today®s largest chains or  thelr predecessors
were formed duwing the end of the 1%th  century. 3] The Great
Atlantic and Facific Tea Company was the first food chain in
fAmenr i ca. Original ly, George Huntington Hartford and George

F . Gilman soaght o well at

gt price

ia

ed  enough

husine

Lo Justify opening retall  oubtlets in Mew York City.



A line of groceries  had been  addad by 1885, and the chain

included twenty-five stores. In 1880, & & F celebrated its

1oadth  grand opening. In another early food chain

arted was the Jones Brother

Tea Company, later to be named

the Grand Union Company. The Grand UWnion is one of the
Targest retail agrocery conpanies today. Gtill even bhefore

thie twern of the centuwry., B.H. Frooger formed the Great Western

Tea Lompany. Today, the firm carrie the Eroger Company

food chain in the country. D61

title and i=z the second largest

Chain stores

applied the brand mame concept to retailing

also by &

suring custamers of reliability throuwgh their size
and regional or naticnal reputation. Althouwgh  the format of
the individual retail grocery store remalnsd unchanged
through the period 19101920, there was a high rate of growth
in chain organizations.

Chaine had  many advantages over independent retailers.
Centralized administrative control  and vertical integration

with e

entire supply system and resulted in major cost savings  for

theim. In some ca chaing contralled suppliers by placing

Frge bulk orders, which resulted in sizeable discounts.

Mher supplisrs refused to gramt discouwsts to chalns in order

Lo maintain  favorable relations with their independent

customers. Evern without the price break, chains could save

(T T o thraugh efficient distribution mnetwoarks and by

centralizing inventories.

ot b mes customers found bthe chain stores |

friendly



tharn their nelghborhood AR P, for

s amp e,

e oaromy grocery stores that operated on a strictly

anmg carry!  bhasis, Altbowvgh this policy saved the customers

N

indirectly through lower product prices, consumers were

weed  to having delivery and credit services available to

improved commnunication and

—

them. L7 Mewverthel a
transportation greatly aided the chain movement, and the

competitive advantage ot chaing e nanintegrated

independents led to an increasing number of chains. I 1910,

there ware 2000 chain stores. Astonishingly. by this
figure had increased to @0,000, and chaine were conducting
crie-thivrd of the nation’s retail {food business. D8]

Along with the rise i chains came  the orowth  of

mocpaerative and voluntary wholesalers., 6 cooperative retail

chaimn  ds  an organization which functions as  a wholesaler,

advertlses, ar  conducts  other functions cooperabivelwv.

fefit of

These not-for-profit organizations are run for the b

o
“

the retail outlet owners, therely providing a  +farm ¢
horizental and retail integrsbtion.
Similarly, the voluntary retail ohain i1is & group  of

independent retal lere  assoctated with a wholesaler for

Braving, advertising, and other procduction functions. In
contrast to & cooperative, however, voluntary chalins aoperate
far profit, ut are still founded on the mutual hrenetits
receilved hy functioning in an integrated manner. L9171 Although

mts alre LCEE

ircdepends g affiliation in order to  achieve

ne of bhe adwvantages of the integrated operation of chains,



they are still most 1ik

zachvanta

hecawse independent affiliation is voluntary . the a

gdo not act as a whole wunit, and therefore, there

cerntral management team with auvthority over the members, A

there iz in a chain, to ure complete vertical integration.
For example, the buving manager at Jewel®s headguarters may
work out a price break with Coke. 811 Jewels, then, are told

that Coke will be this week’ s saled

ardd by following

gdirections, each Jewsl partakes

In contras

Certified Grocers, a cooperative, the bhuving manaQer may wore
out the same deal with Coke, but, in this case, mot &ll
members of the cooaperative may take advantage of the deal and

there ise no control over whether the members will put  Cot

on sale this week. Also, there are a number of indepesndents
who are not atfiliated i any way and  theretore, are not

vertically integrated at all.

Another  interesting  concept was developed during  the
19207 s-—the combination store, This was mnot the combination

atore of today, which i

detfined as a food and drug store in

the same retall unit. The combimation at that time Jorimed

fire

vomeats, Fr fruit

clad iy

s, and

diy groceries together wanider ane roof. Htore =

the industry took advantage of itmperovement

1T

trans

artation, and refrigeration. ol

The origin of the word Ysup

wmarbket’ 1e obscoure, bhut the

ward s

ADDEAT ANCE sociated with Alber’s  Super

M Incarporated, whioh  were ~ated A Dincinnati




immirmg iAn Movember, LU Howeever ancther sSouroe

clatms that the i

ST E T mar opered in August,

wnder b rame of Fing Eullen Groc Lircler Tiver

v Do

direction af Michas! Cullen, which grew ta £ 4

+ame

L= I

X ¥

A W SN Cullen’s

iy

2y e ol from  his

creative irnventiom in 15 of & "folding basket carrier”™ Lo

haul g eries about the

T . Hig innovation evolved into

the shopping cart of  today. It is es that the

SR Er mark of  today bhas uwndergone many btransformations  1n

ordaer boor ite current stat

With E:) gxpanding Ameriocan

LMY the

industry orew both in nunber ot stores and in

the Lre oF dindividual

there edisted

RO supernar ke

BLE & mar existed, and

today, | L D00 chains, independents, and convenience stores

arae in existence. The once dominant conventiomal  formal
gf supernarkets has adapted to accommodate the changing needs
at modern soclety. With a greater number  of working women

and rising food costs, supernarkets have become largar,  more

efficient and qore acoe

sible during evenings and weekends.

Convenience stores cater to rushed workers. Combination
food and druag stores, superwarehouses, and now hypermarkets,
all  comnpelte for the busy, one-stop shopper. Warehouse or

"hox" stores atbtract the price conscious.

Froom an industry which once flowished due to an  ever-

rate of population growth, retaill food outlets now

a different marketpl Hlowed population growth due



and  working  mothers combined  with &

increased average sales per store have foroed

find

their niche in the markel

in order to compete For
During  the dinflationary bind on consumers  during  the
late 1970w, stores drove prices down in order to gain market

SlEr e . A slimmer profit maragin provided motivation for the

devel opment  of cost-seaving techni gues such as  central meat

ProcEsslng, warehouse automaltion, and Universal Frice Code

(LUFGY =

AN NG .

technol embraced the

Throughouwt  the 1%

supernaricet and bas turned consamer shopping trips into  a

arice oiFferent from what it wsed to be. In

Birmd of experi

arcder bo suarvive 10 Amerloa’ s Fas

Lpaced, highly «©

mair k muy

2bp ] ace, supermar ket gdo everyvithing well,

RBusiness We

few things. puts it, "There are btwoe kinds

of supermarkets: the guick and the o

ad, "0147 Meow, e

rewards go the innovators, bthe risk-takers, while trouble

befalls those companie that lag behind.

Companies [N meseat  the demands of the one-aston

shappere., wvervihing  from motor oil to videocass

carry-out food to film processing e beling offered  through

T e

gle retail oublet of the supermarke

accounted for 14% of the nation™ s supermark

whereas 1

af supermarbets carried the

iwve WKL

G

Found in Loday’ superstoras

(e

Py per meair

S Cplaym e b e t n

Fyvpermar kets, which cover more than




whhing from lawnmowesrs o compute o the

giant stores it

v WS, the

in Cincinnati, was

Brrainchild of Super  Yalaw Welar: L.z ar ol

i Mimneapolis

Fiere

and BEwomarche--— & chain of hypsronarkets throuwghout

France, where the name originated. The abhout

£

approximately 7O,

million in weekly sale

conteas the avera Qe SUnes” mar kel carries

abrout 15,000 itemns

and rings up 175,000 weekly. L1461
Chains are becoming privy to the key to success for many

independents-—service  and locality. Combining large size

wi th

ervice, Ralphs Grocery Company of Cincinmati will e

opening fourtesn-100, 000 sqguare foot Ralphs Giliant stores in

Soeabhern California. Althouoh items will be displaved in

’

zhipping  boves and customers will bag theilr own grocsries,

Ralphs will still  be offering a number  of full- L

departments. Bakeries, delicatessens, and fish counters will

be part of the shopping route. Al so, independent retal lers

will sublease space near the checkout lanes o Froozen

Yo TuTRY ol W ook e arnd costume jewslry. In addition, Halphs

will cater to the ethnicity of the area they service. Ir

localitilews

with large Mexican populations,
provide freshly made tortillas and popular Mexican brands of

foxond Ot ey stor

may offer large Vietnamese or Japanese

ctioms. 171 Hence, chains are  shtriving to put  some
perzonality back into the shopping trip while maintaining the

advantags

oaf shopgping at a large store.

converdence  dls  attracting more ant M e

1o



Freaeaus

convenlience s abbtracting  mors &k mare
customers, bthe big cohains are also  being innovative with

BE VL CEE. Far  example,

Feaway o as weall asz many obher

chaine, are heeping & majority of their stores open around

the clock. 18] Yot another service innovatiorn i

o
in

the debit

machine  which wotld reduce cash  purchaszes and bank

Ay In the HMNew Bngland region, Hannaford
Brothers uwses fTalking computers to tell shoppers where to

locate & certaln iten. 201 Further, in order to compebte with

the fast-food industry, which esats into supermarket sales,

retailers  are also offtering & variety of take-out foods,

al ad bar

z, and hot and cold delicatesser Aleo, convenient

precaoked meats are outselling raw mealts by wide margins  in

some For exsample, Froger ofters a line of  over

thirty-+five precooked meats that can be heated up in  the

microwave in minutes. U311 The succoe o f the counterattack

against fast-tood competition can be seen in thse {fact that

1986 was the ales

t ovear  since 1980 that supermarket :

increases of B were more tharn double the increasaes  of

1o3%4in the fast-food industry.l
A inavat s ve, vet unproven  btechnology, termead
electronic retailing, can provide convenience to shoppers by

turning a supermarket intoc a hypermarket without the costs.

Frofesasor Robert L. Miller, came up with the idea of creating
a free—-standing computer, called & kiosk, Uthat would do the

duty  of a portable catalog showroom, selliing bardogoods at

discounts of 207 Lo 40% Fimi Supermarkets, & member of



bBought place  mear their high-tratfic

fhey  found that the kio

b

ety departments.

b cught
people in becauwse they broadened whal the store had to offer.
Rinmi Supermarkets recelves 3% of the gross sales per  wnit,

which could pay for the 5000 machine in a vear or less

Ewen at the distribution level, technology i
demonstrating its  worth. I+ & shopper drinks a sow sip of
milk, he will demand a refund-—-——or worse, switch stores.

Armual spoilage logsses can cost bthe retail grocer up to 1%%

ot

af  the valuwe of perishables like dairy and +$ish
products. D241 M oretailer  who could solve the spoilage

problem would clearly have a competitive edge. NMow, a

vy fFirms such

Lifelines Techrnology  and I-Foint

Techrnol agi Ltd. colaims to have res

ol ved the problem. 4

timestenperature momi bar system ke

repes watoh continuwously  on

nad ning ghelt-Lite of perishables all {he Wasy
throughout the distribution chain. "Cuwerrent open-dating
pracvtices and spol temparature checks...are  inadeguate
because  they +fail to take into account fluctuations  io

temperatwe  that invariably occour  in

Lyrribution, " BAY S
Faobert Rase of I-Foint. 251 1 though currently a wvery
gxpensive  proposition, temperature  monitoring may be &
growing market due to  the competitive edge it can give to

retaller

satisfving consumers’ increasing demands for

freshne

Eventually, it may becoms nore costly not to take
advantage of the monitors than to w=ze them.

I the nest decads, it ible that debit machines




will become as common  as  chscks. Or  perhaps someday all

waraehou

will consider spoilage monitors to be a given.
Whettier or not  these advancements are made remains to  be
sEeEn. . However, Ctechrnology is now making its presence known

at  the checkout counters, in the warehouse, and o every

shel £ in the supermarkelt throwgh  the ghenomena of scanning.

anmers are those computerized checkouwt machines that read
the Dhar code on the can of souwp or on the bBox of  cereal.

More  than hald  of Anerica’s supermarkels are eguipped with

ECATINEN G, and  at  leaslt one ouwt of four us a cenbral

computer system to help operate the busin Interestinglyv,

according to Supermarket News, on the average, 14 of chain-

store operated supermarbkets have scanning, while only 404 of

independently stores uwse «

Although scanning is  somebtines viewsd as common today,

wming actuwally it

it ois a very recent innovation. While sc
the market 1n 1978, the techneology did not  take hold uantil

about 1982

fAdditionally, 1t was not until & vear or two aoo

that  the w@myriad of information retrievable with scanning

hegan  to be processed and used to make &  supermarket  more

eftficie

I 1978, the implementation of scanning could partially
be called the result of cost-push inflation  and  increased
competition. Due to the oil embarqgo of OFEDC nations in the
@arly seventies, almozt all prices in general began to rise.

With the increased sguesze on the dollae, workers demanchec

higher

alaries which spilled over inbo vrisging supply prices,



ara sos

epush o arflation. The combination of higher wages and

owed popul ation growth made competition increasingly tight.

Mariagemnant couwld nobt cult Rack too far on the guality of their
merchandi se, But  they were forced to take all measures Lo
reduce costs in order to retain markelt share and Lo compete

foar  the customers’ decreaszed puwrochaslng power., In  some

stores,  service became the oblect of cost reduction. Thus,
the emergence of the "box" stores such as Fick N Save and
Al Customer reactions wete weak, ard 1t took many
adijustments  and a significant cost savings before the
customer could accept taking prodact directly from cardboard
boses and bagoing hisder own groceries,

Ot e stores

tried central meat proce

S1NG, or "boxed

brevesd ', because the beed ¢ pre-oculb and pre-proce =) . The

featwres helped to  out  down  on exwpensive durnionized meat

cutters. Fersonal produce welighing began to phase  out  as

Labor cos contineed tao rise over the capital costs of

al e

installing at the front-end registers. A1l of

Labor-saving meLthods were heloful in cutting costs, but by

the early eighties, with double-digit interest rates, &

svolution needed to occuwr-—-—thas, the birth of scanning.
Initially, scanning resulted in labor savings and  then
mushroomed into a variety of cost reductions in ather areas.
The most obviows benetit of scanners came at  the checkout
counter. Only a crackerjack cashier could compete an an

alectromnic v

e

wi b the twenty-+tive Lo thirty items p

minwte  which can be proce: WS MG SCannars, On the other




Fraricd an average cashier falls substantially shorh, only

being abhle to check between twelwve and fifte

items  per

mirate. D361 In addition to the guicker cohecking rate,

scanmting reduces  training time and bhesequently reduces
training costs due to  the easy agparation of scanners. £

even oreater possibility for labor savinas, thaouah, is the

duced U me

Lackers  spend pricina goods or changing
el ces, Through the bar code pricing syvstem, prices are not

mar ked orn each individual item bul are progracmed into a main

computer . Customsrs are intformed of prices by display signs

o shelf tags. On the front end, oc are furthar reduced.
From the time that scanning was first implemented 1In

1578 until about 1984, labor savings were the only way in

which stores took advantage of scanning. The mounds of

detailed information made available through scanning only

seemed to be a uwseles

by-product of the =

anning proce

Howewver, due to increasingly tough competition within  the

last two yvears, management has

to study, anal yze

manipuwlate the information that has been available to them

all along. Today,

1

anmning’s benefits have far outreached

initial expectations  as s

ning data are  used  for

inventory contiral, sheld space  allocation, and  product

The  SCanming oroos in a complete distribution cohain

can  reduace  costs  both att the retail level and at the

level. e,  the chain network can best utilize

all phases of the scanming First, FFaw dalta are




trarsml bhed o sl e aiied War e ousesEs to a madrframe

compulter, wsually located at elther a chain’s

at a cooperative's base. The data irnclude sales records ferom

checkout stands, deta on product delivery schedules

empl ovee
work schedules, energy use, and bthe length of time products

FrEmal r in warehous

baetore being shipped out to stores.
Then, the numbears e tallied, orunched, and separated in

grder to ald in decision making on which products to carry,

T4

Mow and where to display them, and how tao make their storage
and delivery more efficient. For example, headguarters can
determine which bDrands of pickles maks the most  money  and

then cut back on the lesast profitable or wunprofitable brands.

The caomputer can e w to make estimates in determining how

profitable a new  brand of pickles miaght be. The numbers

might als

at products would be more effiocler

L Ly
delivered directly to  the stores than pasesed  through thé
caentral warehouse first. UOnce headguarters diraws conclusions
based on the numbers, 1t sends its  recommendations  back  to

the store and Lo warehouse managers. These imnstructions,

sametimes  called "Flan-a-Grams', include detailed layvoul of

every shelf, showing the store mansger where to position the

wp b 17, 000 items carried by supsrmark plans

sometimnes aven nclude the pricing aof the goods. L2E]

The combination of

anring and a type  of
which ubilizes individual product profit calocwlations, called

of

gdirect product profitability has apened the

many retailers. The cancept of FF was born in the 192407 s,



bk it oot urntil the that the oo af the

mainframe computer fell enough to allow the concept bto catob

€y . R analysis can ddentify which items are reducing

profit  and offerse clues on bow bto aid the situwation. 3t

times, Lhe ¢

Fow example, houss bhrand

twrr out to bhe a drag on profites  when  compared wilth faster-

moving., better advertised name Drands, Alaa, paper prodoacts

with thedr bl ki res

Althouwagh stores must sell toll

Limiting the wvariety of

advertising campaigns o the

Along with the me, bhere are

SOMTE Lmaexpnec ted winner

i

The  fre chaoan

fram  DFF analy

Unoce considered

Lrprisingly & big profit boo

due to hiagh energy pric goads actuwal ly outdo the

EUY BT

grrocery dtem  two  to one b

of  their high

mar kups. TR0 ] Froducts delivered the store such

as soft deinks, enack iltems, ard Bring in higher

prafits than previos

voosuspectead e

store employess

SRS

et to stoock them. 03]

With

ion of all this scamning dalta, O E

can he af to manuta

e, The numbers generated

e g h carn be sold to manufacturers, ulg

-

marafactuwrars can pay to tes

b btheir new packaging ideas o

products wsing  scanning data. Fuarther, bthrouagh the use of

sneci al ized chiect cashing oart

=ARLIn] to valuntary

data  can e retrieved aboult  the Loroad miar ket



Dt eraences,

g about the tvpe of products that sre  bought

together . The ramber of for scarnming data far gxoeeds

those listed above. In short, the utilicsation of scanning

gdata results in cost reductions that

zidly osmrpass indtial

timates.

I some cas

it appears that

HH

arirning has now bheoome a

Y Far  sxample, in the Noartheast, ungmpl ayment

arg at thelr lowest in vears. Emplovers strugaole to

find emplovess to work in supermarkels for a wage bthat would

keep the stores competitive. In Boston, speclfically, the

uremplovment  level 1s approdimataly 30, which is  below &

e imal level  of wanemployment., The aoing  wage for &

supermnarket  woarker in the reogion 1s betbtween $152 ta

et

howr ., Stores, asuch  as  Stew lLeonard’s  in

amtorad,

Conmmecticut, have to bus people 10 from lower income areas

o der for thelr stores to function properly. Therefore, 1t
ig  evidenlt Lthat any labor saving device in stores wilh suo

1 oweloome. |

high labaoar co

LI, 7THE MODEL

It sesms: evident thalt the use of scanning can

11 as some further saving. Howewvear, ara

labor savings,

3

savings significant? Furthermore, does the fact

thie

[N W

i o



that a gresater percenta of chain stor than independents

LEE SC8aring S that chain operations are bebtter

crganized to  takese advantage of the coast

avings of SCANML NG

wse? I hypothesize that wuse of scanning doess in fact produce

.

WE over nons-scanning stores, ang that

ionificant cost
chalns experisncs & significant cost advantage Qv e

irdependents. My hyvpothesis also claims  that larger stor

do experience lowsr average costs tharn smaller stores.

In order to

my hypothesis, I began by estimating

CHAF VRS . The +i¢

Tt

cost curve, TO1, representaed the

for & btraditional  supermarket, tegquipped only with

plectranic registers), ard the second cost

shimakian, TOE,

ented the cos

PrERFT €

oy a sCannin [, Tore,

[ CLU" Ve

ware sestimated using three measswres of cost in & supsermarkest-

- dnventory cost, labor «

t, and capit The gerneral

@opration iss:

() TE = inventory cost + labor cost + capital cas

[

I+ there i & signifticant cost advantage to

ANMLNTG .,
the total costs for a scanner store will be  significantly

L onwear thar thhe Ltohbal £ care & MEAr-SsCantier sltore. I+

independents superience a cost advantage, then the total

the independents will be significantly higher  than

It larger stor

AFTE e efficient, then

o mmal ber stor

i gher than

of the larg




The oo

were estimated with data for indepsnc

chains, each  grouped by five different =zales

Apmendi . A

The +irst

inventory oo

svalue af at the different

multiplied by  fhe co of holding that inventory. Thyes

weare tabkoern Fromn bhe trade mag

Eirws, Supariman =L PMlews.

to  be constant betws

soanning and

anming stores the data did not ditferentiate

brerl ween inverntory  holdin + car

anning  and non-scanning

stores, e most risk-free rate of retwn, the rate on &

mornth  Treasury bill  was wsed as  a progdy for the

opportuni bty cost of  holding  inventary. The T ~t3ill  rate

corresponding to the timelins of the data from the Federal

_—

vie Bulletin

8. 5%, Therefore, the inventory cost

95D inventory oo

Furthermore, the labor oo variable was alzo assumed Lo

be constant betwesn scanning sand non- whores The

CErTd Mg

mumbrer of  full-time  eguivalents al each sales level wWer e

muitiplied by  the average wage of supermarket employe at

the fime, or $7.3%56 per how. A full-time equivalent, in this

ie egual to one full-time emploves o two  part-time

employees, The data on the number of full-time seguivalents

=y

was provided Dby Superomarket News, while the avers

g e




anclard  and Foor s Industery Suwrveys., Ta

Ciomat e Came from

arnmualize the wage, the mumbers of hows in & full-tine week,

were added.

times the number of

WEA ,

Thus, the equation for the

s G of Full-time egquivalents) ($7.3548)

For the fimnal variables in the total cost equation, thes
construction is a bit more complex. The same inverntory costs
arnd  wage costs were uwsed for both the traditions ard the

sranning shores. But  to distinguish  the difference in

it al traditional h Gt

seanmer stores, I estimated two total oo

Wihresm i bad stamend that in

st mating the

the TEL soauation, all the stores were wsing the traditional

e sters, while in the TC2 eguation, Iooasmeumed that all

weaers @oquipped with scanners. I also assumed that the

miambrerr of checklanes did not vary between scanning and  non-

g rumber of

sltaras. i

AL, the data on the aver:

checklanes 10 each zales category for both independents  and

chains we extracted from Supermarket News.

In order to generate cost data for scanners, | oreated a

questionnaire and 1t ot Lo Lwenty

THENMLNG

marnutacturers., (See Appencdix B I eived completed surveys

s

from Five  fFilrms, PEoa Fol Lowaga, I phoned  one of the

me Wi




Le o hoth

[

gave me  the st mated

the estimated cost

First, consider the

reglster, F4000 per

ey thie average number ¥

g o the total

sy the total o st

the egulpment.

whiich  woauld be

ol es

et

W]

tite

SNTERT Ay e

traditional register cost,

i ded b ten  wvears.

variable, capital cost

capital cost o=

Combiining the

cost, and  capital oo

traditional s«

ALPEN MEy™ bog

@oul val et

che

s Arid pg o and

lite

GaVIngs

checklane.,

capital

generally tend

lite wspar

1535y (nventory

21 ares

electrondo e

foar both bype airicl

clue to se

AL G .

lectraonic

cosl Wi a traditional =

Thern, this Ffiguwre

checkl anes £ e @a

Cost . ey order to

i vl ded Lhes

() Ly average Li-

to remodel in ten

WEIAY

thetir

would  modernize

wiien

they

Loerm

cwele,

A

the average

el s

The traditional eyl

onastructed with the

"y

Viaiss

13

(HA000T # of

skl ane

Chie

formulas for inventory cos Tabor

T,

total o equation for

1:
pi4

valueal A b af Full--time

+ o {F4000) (F of

&




figure, A0C1, e darived,

Call

(&) AL = L0,085) ddnventory value)

eouivalents: {

of checklane

Consider et the cost of

SBEannes

diftferent kinds of scanners—- the hand-beld

sanneelrs

the counter-mounted o slot scanns

0 Arr e 3o in storg which have

mainly used

ot

items e tramsaction such A% &

45
g

the counter-—-mounted

ATV

wWith a high rnumber of itemns T ar

[

o

mar ket . uwsed the

S ey

This, i a

VEF G O . The per checklane cost of

A1

rilities the information

creating

This figure was multiplied by the a

Checkl anes atore at each sales level.

frexim

stores tend to remoadel o reftormat ten

BTy

usually  during that

tern  vears w uwsed as the average life span

to

achieve  an annuwalilzed scanner g

cost per storsg was divided ten

WOENETTE ,

Iin & phone conversation with

I discoavered on the "

arter, that, AVEIT ARG E ,

172% ot whickh i

Slier mar ket

witi ol is at

ot

cli e

remodeling that cheokla

Datachecker?®

“+ o Full -t me

b CR4000) (#

two

Therae

are

wand soanner ared

harnd-held wand

a emallear number

atore.

clothing

¥

e (O

i 18y

counter—-mounted

rner with alil the

earl Ler i

COLLE

verrage number of

because

Againg

ard it

WEANT S

mes are updated,
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cprerntlv,

wmannetrr

s Tony

Man

HAVEE A4

SCENTL MG

attributable to
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eyt bier S L

i oorder  bto demonstrate that

e n

I deducted 2% of annual @

annars reduce oos ales $rom the

arnnual cost of scanners. Hezeve the formula for the annual

capital cost of ¢

il iss

{77 capital cost 2 = [{$6500) (# of checklanes) s 1) 1-

.0 fannual zale

By  Joining  the thre

gguatians together, the annual

-

total cost of a scanning store, TOE, s

(&) TE2 = | firventory value) + 4 of full-time

5) (40

ecguivalents] (7.0

of checklan famrmual

oy P, cart be  derived by

In  addition, AVEr age oc

dividing both af the former eguation by annuwal zale

vinverntory walue) + (# of full-time

eguivalents) ($7

By uwsling the A0 amd AC2 eguations, the cost advantage

of soanting and highsr volume can ba

graphical lv. Wi th

being the independeaent variable and average

dependent variab it appears bthat the wse of




ult in

e L )

that the

However, (o support

P

i ¥ Fer

AP T

atisli must bhe run. For the

the TGl and must be combined into a

e e

single dependent variable, "totalcc Appendix 1) This

eqgqualtion permits the re at the hyvpothesis to be 201 with

the addition of two dummy variables. The fir

chummy

" f

vardable, "Nobo e, reprecants the differencs between

sranning and non-zcanning storesy; 1 representing non-scanning

stores and O representing aniing stores. I+ scanmer —using

wres are nore efficient, the coefficient to  this dummy

variable will be pe iver and signi

chagmny "insochain',

and chains can be

chaimns wibth .

GAFTE 1TEDY

mted by

B LT

@ significantly  higher costs . chialns, the

coefficient for  this variable shouwld also  be positive and

sigrniticant. The sales variable was also included in the

Fregression in order to remove the pattern of higher costs for

progressively  higher  volune stores Thus, the complete

o to run dn order to

FTEgE

my hvpothesi

{1 total cost=RO + o Bl iMoSc /8 +

fim/schain? “+

Bileales) te




I the arygd I

thes

eatimate indluence

(inschain?, and (=2t

that e

Mas

the  modsl @xpla

reported  and  conclusions I

[

that the rouwghly

limitations. Theretore, the res

1

than decisive.

L O

o

o
'

swlbts of

8 ARYVEer age

the hvpothesi The

aver

sranning  is considerably lower

to

FiCyn - et

&l no i

C

furthaer supported by the

-

ala

of size is net

advantage ol e

1

thare

a considerable drop

Mg )

ol e of million

the

cost

lewvel,

constant . However, there bres

ety

£

Baginning  1in

calad 1w addd tional

chr o

mingly low averages oo

g

5

e taiaents whiich

the

{MoSe s

R T

ol o total cost. i

ively,

ired, resul te can bhe

e Fouyrmedd. It must e noted

H

appros i mabed dus Lo data

lts be indicative rather

My

AN

cost cuwrve analysis suoport

e eguty CLryes mepnrasan tin 3

4-

-

than the curve correspanding

advantage to scanning i

esEl on reaul ts. e cost

am clear. 1t thatl

appreai e

in average cost  belween  the

and Bd-Hé md L L d o . Beyvond

toy remaln

advantagss

ancther considerable drop in

tie million sal ws

il
-

[

Y

1 rage cost is hinted at

st for the chain store wsing



volume  betwesn H10 and $12 million.

soeanming with sals

The results to  the regression support  part of  my

vpothesi although they do nobt support all  of  1l. (See

Appendix B) O The o dts to the presad s

S, D NeBC /A Se ) v

(10 totalocosts ~f

(2. 28115

HEAGV A0 0nchaln 236261001 (sales)

(i)

(AL 70927

o

F ot

Durbin-Watsan Stalis

fhel s

Standarod ery o

The numbers in the parentheses bl stice  designating

Ficance of Tl FfiLolents., Trie

the levael of  sig

cosdfficient, 17 SO0, ds interpreted Lo mean that coste are

7 0 higher per million dollar in sales for  the

#1.54, &

average supermarket that do arning than for those

that do. The t-statistic, 3028115, is significant at the

lavel, which means that the influence of scanning on

costs is very significant. I turm, the B3 coefficient,

1 owey

means that chains edperience $5H5, 1

annual costs per million dollars on the average than

The € sorvesponding to BE s

ircd




anc 1 e

Lervel

zigndticant  at the . Heap e, the cost

difterence brert wezean independants aricd Chad rs 1% riest

statistically significant at the 3% level. The Durbin-Waltson

tatisticl?4] iz a 1ittle low, meaning that thers may be &

pattern in  the data not measwed by the coefficients above.

A

& very good Fit to the data was achiewved, shown by the high

adivsted R-~Sguarsd, O.9814] v

all, the results were

interesting althouwgh not  completely supportive ot ey

Mrvpobhesi s.

IV, COMCLLUST

AND DIRECTIONS FOR

about the

The results have some important itmpli

cureent the supermarket indu werd 1 for tihe

futbura., The stores which are edperiencing a very significant

cost advantaoe are tho utilizing scanning.  This can

e seen by vigwing the average cost cuwves 1n Appendix A, as

werll as by the signidicant, positive re ion coefficient.

Mot only

the scanning curve lower than the none

AL MG

G but  average costs

to decrease dramatically

reat@en Tha  mal Level of

millian amd  Lhal ¥

mi L i or. It may be that there

of soala, ARty

as  bullk discounts thalt are the of this decrmass. Uy

anning may be contriboaticng to this
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couwld bhe

4 by s dnterac

i
-t
L8]
o
fl
i
==
r+
)
]

dumimmy varliable  repr intluence of

maogni tude of saving due to

CATITEL NG Y Howe v er , due to the

constralning range

ot the data, this theory was tested.

3

I+ the data did extend bevond the %12 willion sales volume, 1

4

el isve that the savings due to scanming would be ST (T k)

apparent. This i=s because oncese a supermnsy ket becomes 1arge

the implementation of a maintrame computer

ercugh to it

i the back vroom, the per-register cost becomes muoch

than, and din fact, mirdmal comparead with  the $6500  cost

figure that w vweed for the stores in the relevant

AN . Apparently, many stores  have realized this

significant cost advantage combination because as  sales
volune inoregases for both independents and chains, there 1s a

graeater  percent of  stores which employ

AFIMTL Y« I+

F R wTa:

~+
-
-
i

[ anve discovered the oost  advantage ot

combination, it would partially explain the trend towasd

increaasingly  greater size stores.

001 at e

There are problems a

aleo.,

with 1larger
There muast be a fairly large size market that can  support
the

approaximately $1 million in whiioh

mirimum  breakeaven sales

volume  far  many  hypermarkets and

superstores, Actual 1y, thesse =superstores may even be an

outsized member of the supermarkel family, which  would drop

them out of supsrmarket classification entirely.

T

It iz possible that actually the cost cwrve for

supermarbets

today 18 & combination of  the two  formerly




constructed

me by

That at lower sale

ol umes, The ourve

o

BEANMLN 0 T WE whetr e

al higher

the curve

Approachs

CUr e,

bercadl at 1 ower

o Ain twen,  having

st

ternd  to continue wsing the fraditional register.

Fen this because smal ler

that they could

ot make efficient us

ibrly, the advant

that 1arger ores  recelve such

vedume manutacturer

discounts

forcing  the amallar

AN oy decreas

e theilr

much that stores  can not afford to

profit marging

rremocdael el

Farhaps the smaller

stores, boo,

the trend toward

=tores are  avolding  new

that  they may not be around

much lormoer. Al simal ler store have been around longer

and  ara thereftore more  likely to continuwe to wse the

traditional registers, whereas, most of the newer, larger

stores had scanpers  installed since their opening. Al so

smal 1, family—-owned stor

My Ll

family membh e o A

@nplovees. The family members may put in mors Lime than

the average emploves o work for wa

tharn what larger

Clyad s

pay in order to Duslness. Whatever

the motives of amal e with traditional

it may not be long betore not  only  traditional

barat mmal b e et o

breso

Cyitig?

suppor . rece

growth of such large, SBCANPIEr -

tow

Dl Foc




coefdficient s not

Evan though  the

significant, the coetdficient indhicating that

advantage

chains do edperience saone o independents.

Mevertheles

' the continuing augmentation of affiliated

independents seems o have diminished that advantage. Flea,

the fact that independent areae 1 unianized than chailns

that chains s more of & oo

levels  me

all wales sLGge

advantags i than oo Sharprar , Mo e

complete data may wlt an a zignificant outcome.

Theraefore, the results indicate that the current brends

towardd 1arger =i R o « Chaims (or vertical integration of

some Typed, and scanning wWwill contiouwse  into  the futuwre.

Surely, the traditional register will become a relic of the

Alsa, the i1mplications far the family owned Ymom and

1}

freg ztare on the corner do not look promising. O & wi der

SOOI, it ey s o do succeed, conpetition in the

industry  may tically decrease Larger stores need &

whiich m

large volume in order to support thelr oo

per & given market. Oligopolie may  even begin to

once th = begin to support

F I . Meverthele

artificially bigh Ffood prices with exorbitant profit the

free market will 1deally dictate the sntrance of new firms

into  the industry which will bring profits  into the normal

mETIGE. Orce again, history repeats iteelf as the invisible

Ficient fFirms out

hand shows Lt rength by sifbing
¥ 3

of the industery. Cons

aguently,  the supermarket induastry of



mary well be guite different in the fubtuere.

Surely, technology will  be & major force  in shaping  the

sMapplng exparliencs as it

i bhe pa

From thi

study. there are many possible directions for

further e

@ar . I omade marny orwde assuampiions in order to
worls with  the data that 1 had available to me. The sane

hwpothes

is with fubuwre data o more accurate or  wider range

data would be interesting to investigate. # Follow-up study
testing  the interaction bebween scanning  and  chains or

hetween larger stores

ard scanning would be very intriguing.

FLEO, arn anal v of the trends through Bistory and into the

futuwre may or may not support my predictions for the fubuwes.

art, At

evident that the supermar industry 1=

w1 Qo mg a constant of change, and those ohang can e

fascimating  to analyvze and wuse to make fuwibher predictions

about the fubtuwre of the supermarie




APPENDIX A

«
.

Total Cost Data

Inventory Labor + Capital - TCl
cost cost cost 1

InvCost Wage Euxp Elecheg $ TC1 Scan Z¥s TCZ

16490, 00 FA7EG1. 44 L7&0 ““H/q1.44 —=E57 140000 HF68EL .44
2286E. 00 799463580 2120 Br4448, 80 —56HEDE

) FEOLTTELZ0
Q7 2675, 70
1”/6418.4@
2206 .80

-

1147700.70 2240 L171275.740 =2&3560.
1148082, 40 2400 1176918, 40 —@&H100

HEEEE. 00 1646251, 80 RITED 1681506.80 ~ld“18“ 30

TRGLH, 00 1621776.00 2880 1658571 .00 1L“n 71.00
PG00 PR905T9, 00 PHEL DIDETEL. 00 ~175190.00 214760400

3520.00 2218245, 10 3200 FREATEE. 10 ~1TABO0. 00 ZOB6TES. ]
ITA9TS. O 786431 .20 520 2824886, 20  ~214280.00  2607086.
A4625.00  2E09954. 30 1480 FEEBOST. IO ~214345.00 ZI40DIT4. 0

Inventory Labor Capital
cost ' cost 2

TC2

(2]
o]
0
(ng

i
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APPENDIX B-Questionnaire
*A1l questions refer to supermarket scanning systems.

1)Name of your company:

2)What is the cost of a software syétem that includes the following features?

-inventory management ~accounts payable
~point of sale -payroll
~sales analysis ~general ledger
-purchasing and receiving

$

3)What is the total cost of a hardware system with specifications:
-1 checklane, 1 workstation, 1-printer, and 1 disk drive?

$

&)What would be the cost per additional checklane? §
-per additional workstation? $
-per additional printer? $
-per additional disk drive? $_

5)What would be the average annual maintenance cost of a system (such as the
one described in question #3)? & ,

6)What is the average annual maintenance cost per checklane? $
-per workstation? $

-per printer? $
-per disk drive? $

7)What amount of hardware (# of checklane scanners, # of workstations, # of
printers, and # of disk drives) do supermarkets with the following weekly
sales volume require?

-$60,000 weekly sales?

-$150,000 weekly sales?

~$300,000 weekly sales?

-$500,000 or more weekly sales?

8)What is the average amount of sales one checklane scanner can accoquate
in a week? §

9)To the best of your khowledge, what % of your:systems are being used for:
-inventoryrcpntrp;?u v _ %

-direct store delivery? %
. ~payroll? _____ %
~point of sale? %

~con't-
34



APPENDIX B-Questionmaire Cénst.
-sales analysis? . %
-purchasing and receiving?' ' %’
~accounts payable? %
-general ledger? %

. -
-~

10)What other information do you feél may be helpﬂﬂ. in this research?

Thank you again!!

35
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APPENDIX O

Average Cost Curves
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APPENDIX D

«

Regression Data

Al

totalcost= B0+ Bl(NoSc/Sc)+ B2(dn/chain)+ B3(sales)+§

totalcos

755731.44
696851, 44
824448,

FHRE77E.80
11712735.70
1072675.70
1176918.40
1078418. 40
1681506, 80
154%206.80
1658571, 00
1520271, 00
228734.00
21478604, 00
22649465, 10
2086%965.10
2824886. 20
2607086.20
2558059. 30
23402734, 30

MoSc/8c

1.00
0. Q0
1.00
0, OO
1.00
0. 00
1.00
0. 00
1.0Q0

GO
1.00

- QO
1.00
0. 00
1.00
0. Q0
1.00
Q.00
1.00
). Q0

[a)

indchain

1,00

1.
0,00

. Q0
1.
. Q0

1

00

Qo

0, Q0
O, 00

1.
1.
Q

QO
Q60

. 00

Q.00

1.
1.

a0
Q0

0. 00
0.00

1.
. Q0

. QO

1

Q

00

0. 00
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S5.00
.00
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