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INFORMATION MANAGEMENT FOR SUPERMARKET CHAIN
PRODUCT MIX DECISIONS: A SIMULATION EXPERIMENT

by John Frederick Grashof

In recent years the number and complexity of product
mix decisions in supermarket chains have increased rapidly.
The increase is a result of increases in the rate of intro-
duction of new items and in the ‘level of sophistication,
affluence, and convenience orientation of consumers. Fur-
ther, the per cent of sales :returned to chains in the form
of net profit has decreased despite an increase in the aver-
age gross margin per cent earned by chains.

Today supermarket chains use the same product mix
decision criteria as were used by the earliest chains.
Because of the significant advances in management science
and the increased availability of information through data
processing, the criteria used by chains should be reevalu-
ated. The purpose of the research was to evaluate the pro-
duct mix decision process used by chains. The study focused
on the source of the buying decision, the criteria used, the
information available to the decision maker, and the role of
data processing in item selection.

The research was conducted in two phases. The first
pliase was a series of comprehensive interviews with selected
executives in five supermarket chains. The second phase

consisted of the development of and experimentation with
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three computer simulation models. The simulation models devel-

oped were:

1

2

3

)

)

)

BUYSIM - A computer simulation of an item
evaluation process.

CHAINSIM - A Monte Carlo simulation of the
flow of items through a chain system.

SPACALLO - A linear programming routine to
allocate shelf space to items.

The computer models were used in experiments to:

1) Determine the effect of alternative decision

2

3

L

)

)

)

criteria on the rank of each item in a set
of items.

Identify the degree of similarity among the
rankings of an item using the alternative
criteria.

Determine the effect of alternative decision
criteria on the operating results of a chain.

Test the sensitivity of the ranking of an
item to variations in the input coefficients.

The results of Phase I of the research were presented

in the form of a case study. The results of the case study

showed the most widely used criteria for product mix deci-

sions to. be

o Fwp —
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Movement

The promotional program of the supplier
The gross margin per cent of the item
The introductory program (for new items)
The newness of the item (for new items)
The role of the item in the total mix of
items carried by the chain

The results of the experiments with the simulation

programs showed:

1) The criterion used has a significant effect

on the evaluation of an item.

2) The rating of an item using movement (the most

popular criterion) as the basis for evaluation
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is significantly different than the rating
using net profit.

3) The operating results of a chain are signif-
icantly affected by the differing mixes of items
resulting from the use of alternative criteria.

4) The per cent of available shelf space allocated
to individual items varies as the objective of
the allocation is changed.

5) The ranking of an item is sensitive to minor
variations in the price used in the ranking,
but is not sensitive to minor variations in
the handling costs assigned to the item.

The opportunity exists for chain management to make sig-
nificant improvements in the product mix decision procedure
used by the chain. The research has shown the effect of
alternative criteria on the selection of items and that a
computer can be used effectively in the decision process.
The results can be used by chain management in the reeval-
uation and improvement of the product mix decision process.
The improvement of the item selection process should lead to

a better mix of items stocked by the chain and more profit-

able operations.
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CHAPTER I

SUPERMARKET CHAIN BUYING

A PROBLEM AREA

Introduction

The purpose of the research is to develop an improved
methodology for product addition and deletion decisions in
the supermarket industry. Data which are already available
to supermarket management can be combined with available
computer technology to improve product selection decisions.

The research is divided into two phases. Phase I
consists of a relatively comprehensive interview with five
supermarket chains. The chains have been selected using
criteria of geography and size to provide a representative
sample of the supermarket industry in the United States.
During comprehensive field interviews, information relating
to new product additions and current product deletions was
collected from the cooperating chains. Specifically, data
concerning the criteria used, the information used, and
committee verses individual decision was collected. A case
study analysis has been constructed based on the results of
the five interviews.

Phase II of the research uses the information gathered
in the field interviews plus other available information to
design a computer based model for product decision making.
Due to the scope of the problem, the model focuses on one

selected department within the typical supermarket operation.



Statement of the Problem

Background

The number and complexity of "what to carry" decisions
in supermarkets have increased enormously in the last dozen
years. In recent years, American business has been character-
ized by an increasing number of new products. Few, if any,
industries have felt more strongly the impact of new items
than the supermarket industry. A great many new items have
as theilr destination the shelves of supermarkets. According
to the Super Market Institute the number of items carried by
the "average supermarket" has jumped from 3,750 in 1949 to
7,300 in 1965.1 A more recent study of Super-Valu Stores
indicates that the number of items increased from 3,675 items
in 1957 to 4,657 items in 1967, a net increase of almost 1,000
items during the ten year periods. A more accurate picture is
given by the fact that between 1957 and 1967 a total of 1,588
items were dropped and 2,540 new items were added.2 Thus,
the total number of item additiobn or deletion decisions for
one chain over a ten year period was 4,098.

In addition to the tremendous growth in the number of
items carried by supermarket chains has been a trend toward

stabilization of store size. The Supermarket Industry Speaks

article referred to above points out that the average number

of square feet of selling area increased from 8,500 square

1The Supermarket Industry Speaks - 19€5 (Chicago:
The Super Market Institute, Inc., 1965), p. 18.

"News Items in the Food Industry," Progressive
Grocer, June 1957, p. 59.




feet in 1949 to 15,400 square feet in 1965. However, between
1956 and 1965 the average selling area increased only 2,800
square feet (from 12,000 square feet to 15,400 square feet),
which was a relatively small increase considering the number
of items that have been added. As indicated in Table 1-1,

the average number of iters per square foot of store selling
area increased from .380 items in 1956 to .545 items in 1965.
The increase in the number of items per square foot of selling
space has placed additional pressure on the available shelf

space in supermarkets.

TABLE 1-1: DNumber of items per square foot of selling area

number items

year of floor area selling area per
L items = _ sq. ft.

1949 3750 11,700 8,500 Lho
1953 4500 15,600 10,900 Lk
1956 4800 17,900 12,600 .380
1959 5800 18,600 13,700 425
1962 €600 17,900 12,700 .520

1965 7300 18,5400 13,400 545

SOURCE: The Super Market Industry Speaks - 1965, Super Market
Institute, 1965, p. 183 and Organization and Competition
in Food Retailing, Technical Report #7, National
Commission on Food Marketing, June 19¢6, Table 1-17,

p. 17.

The squeeze on shelf space is not the only problem faced
by supermarkets. The net profit percentage returned to chains
has decreased over the past years dispite an increase in gross

margin.3 The poor profit margins are the result of increases

S0rganization and Competition in Food Retailing, Technical
Study #7, National Commission on Food Marketing, June 1966,
Appendix Table # 49, p. 543.




in operating expenses. Labor costs are one of the most
important causes, though there are other contributing factors.
The importance of the low profit problem is illustrated by

the fact that the lead story in the first 1968 issue of

Supermarket News is specifically directed at increased sales

and lower profits.

The space and profit problems are further complicated
by increased knowledge of the consumer of what items are avail-
able. As stated by Harry Beckner of Jewel Tea Company, "...we
must find ways to adjust the merchandise mix to individual
consumer requirements by the various neighborhoods within which
we operate.

There 1s no such thing as an average shopper...or an
average store...or an average product line. Assortments must
be adjusted to reflect shopping patterns in each of our storesl'5
As many as one half of the items in a store may be carried
specifically for a particular neighborhood with the rest of
the items standard for all stores. The trend towards custom-
ized assortments greatly increases the number and complexity
of product mix decisions.

The result of the above factors is that supermarket

chains must make a greater number of more complex and more

important decisions than ever before. The increased number

Ly
"167 Supermarket Sales Chalk Up Another Advance, But
Profit Shrinks Again," Supermarket News, January 1, 1968,

pp. 18-19.

5”Coming: Customized Assortments," Chain Store Age,
November 1966, p. 69.




of decisions is due to the increased number of products avail-
able to the stores. The increased complexity is not only due
to the increased number of product alternatives available to
the stores, but also due to the increased emphasis on having
specific assortments for different market areas. The decision
is more important than ever due to the squeeze on shelf space

and decreasing profit margin.

Scope of the Project

The research is concerned with the two primary decisions
relating to product mix. These are 1) the decision to accept
or reject a new product which has been offered to the chain,
and 2) the decision to delete or retain a product which the
chain now stocks. While there are other decisions that must
be made concerning products carried by the chain, such as
decisions related to space allocation and the selection of
items for promotion, the other decisions do not generally alter
the content of the mix of products carried by the chain.

The above statement does not imply that decisions such
as space allocation and the selection of products for pro-
motion are not important decisions. The space allocation and
promotion decisions can have as significant an effect on the
profitability of a chain as the decision to stock or not stock
an item. However, neither the space allocation nor the pro-
motion selection decision generally alters the content of the

mix of products presented to the consumer.



Criteria Used for Product Mix Decisions

The criteria currently being used by supermarket chains
for product mix decisions have gradually evolved. Some of
the criteria, such as an evaluation of the '"newness of the
item", are quite subjective. Other criteria are quantitative,
such as the introductory allowance by the supplier. The fol-
lowing is a list, not necessarily in order or importance, of
the present criteria used by chains for evaluating items con-

sidered for addition or deletion.

TABLE 1-2: Supermarket product mix decision criteria

number criteria

1) Estimate of sales volume

2) The supplier's promotional program

3) Test market data

L) Unit cost

5) Unit retail

©) Unit size

7) Gross margin

8) Promotional data

9) Introductory allowances

10) Sales of competing items

1) Gross margin dollars generated per unit time

12) Newness

13) Reactions of competitors to the item

1) Effect on product mix of addition or deleticn

SOURCE: Compiled from sets of criteria suggested by Douglas
J. Dalrymple, Measuring Merchandising Performance in
Department Stores, University Studies in Retail
Research, Volume 5, National Retail Merchants Associ-
ation, New York, 1964, and R. D. Buzzell, U. J.
Solomon, and Richard P. Vancil, Product Profitability
Measurement and Merchandising Decisions, Division of
Research, Harvard University, Boston, Massachusetts,

1965.

While all are important and useful criteria, it is

important to note that, with the possible exception of Number 1°



(gross margin dollars generated per unit time), none of the
criteria implies the use of the firm's data processing system.
Number 1 is a subjective estimate based on the buyer's compar-
ison of the new item with similar items or, in the case of the
deletion of an item, an estimate based on sales history.
Numbers 2 through 10 are facts presented by the salesman or
available on the buyer's card. The last three, 12 through 14,
are subjective criteria, based on the buyer's experience and
"feel for the market".

Several criteria have been suggested for supermarket
chain product addition or deletion decisions which do require
the use of a firm's information system. The criteria are
listed in Table 1-3.

In addition to the listed criteria there have been sev-
eral product management systems suggested. The two which are
most wideiy known are Merchandise Management Accounting and a

capital budgeting approach to merchandise management.

TABLE 1-3: Analytical product mix decision criteria

number criteria

Return on assets employed

Return on inventory investment

Stock turnover

Direct product profit per item

Direct product profit per unit time
Direct product profit per unit time per
unit space

Net profit per item

Net profit per unit time

Net profit per unit time per unit space

\O O~ o Fwpo =
(NN AN

N~ N

SOURCE: Compiled from sets of criteria suggested by Douglas
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J. Dalrymple, Measuring Merchandising Performance in
Department Stores, University Studies in Retail
Research, Volume 5, National Retail Merchants Associ-
ation, New York, 1964, and R. D. Buzzell, U. J.
Solomon, and Richard F. Vancil, Product Profitability
Measurement and Merchandising Decisions, Division of
Research, Harvard University, Boston, Massachusetts,

1965.

A third merchandise control system is based on linear

7
programming techniques. E. L. Salkin, in a Journal of Retail-
ing article, suggested the use of an optimization technique,
linear programming , to aid a buyer in making merchandising
decisions.

There has been a noticeable trend toward the use of such
quantitative criteria and information system technology. The
various reasons for the increase appear to be:

1) The squeeze on supermarket chain profits caused by
increasing operating costs and pressure to lower
prices placing premiums on effective decision making.

2) The increased number of items per square foot of
selling space in the store forced by the increaseng

number of items demanded by the consumer.

3) The increased knowledge of the supermarket operators
of the relevant criteria for profitable decision making.

4) The increased availability and sophistication of data
processing equipment and information retrieval systems.

5) The increased sophistication of supermarket chain
management with respect to the use of quantitative
methods.

6(cont) "Merchandise Management Accounting: A New
Direction For Retailing" in F. M. Bass, Editor, The Frontiers
of Marketing Thought and Science (Chicago: American Marketing
Association, 1958) pp. 120-13%5 Gordon B. Gross, "A Critical
Analysis of Merchandise Management Accounting," Journal of
Retailing, Volume XXXIV, Spring 1958, pp. 21-293 Richard H.
Holton, "A Simplified Capital Budgeting Approach to Merchandise
Management," California Management Review, University of Cali-
fornia at Berkley, Volume III, #3, Spring 1961, pp. 82-104%.

E. Lawrence Salkin, "Linear Programming For Merchandis-
ing Decisions," Journal of Retailing, Winter 1964-1965, pp. 37-41.




Research Questions

The research studies the product mix decision process
in supermarket chains concentrating on the decision criteria,
the information required for these criteria, and the manage-
ment of this information. The research evaluates the various
criteria, 1indicating which appear most useful, and also
evaluates various possible applications of data processing
and management information system technology. The following
questions have been used to structure the research.

There are two key questions investigated in the present
research. The first deals with the available criteria for
product addition and deletion decisions.

Question 1: What are the possible criteria for product
mix decisions?

Subquestion A: What criteria are supermarket
chains now using?

Subquestion B: Are there other criteria that
could be used to improve product
mix decisions?

Subquestion C: Why are supermarket chains not
using the better criteria?

Subquestion D: What combination of criteria will
lead to optimal product mix deci-
sions, given the objectives of
chains?

The second question is related to the first in that the
second question considers the possibility of applying, through
data processing, the criteria identified through Question 1.
Specifically the second question asks:

Question 2: What use can be made of electronic data

processing or management information

systems in supermarket chain product mix
decisions?
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Subquestion A: Are there any criteria which
require, for their application,
data processing or information
system, technology?

Subquestion B: What should be the configuration
of a supermarket chain's manage-
ment information system so as to
make the system most useful?

Subquestion C: What routine reports should be
generated by the system, to whom
should each report be directed,
and how frequently should the
report be produced so as to make
optimal use of the information
system for product mix decisions?

Subquestion D: What routine analysis procedures
should be "on call'" for the deci-
sion maker, what should be the
inputs and outputs of the procedures,
and how fast must the analyses be
performed so as to be of significant
help to the decision maker?

Hypotheses

The two key research questions, with the subquestion,
listed above provide the general structure for the research.
However, to provide specific direction for the research, the
following hypotheses were formulated:

H01: The ranking of items according to various criteréa
will not vary with changes in the criteria used.

H02: The per cent of total available shelf space
allocated to individual items by a linear program
allocation routine will not vary when the object-
ive function is changed from one to another of
the following criteria:

a) Maximize unit sales

b) Maximize dollar sales

c) Maximize gross margin per cent
d) Maximize gross margin dollars
e) Maximize dollar contribution

The criteria used are unit sales, dollar sales, gross
margin dollars, gross margin per cent, dollar contribution,
and net profit.
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HO3: Sens@tivity analysis will show t@at an item's
rankings by the BUYSIM routine will not change
when the item characteristics of price and handl-
ing cost are change.

Each of the three hypotheses 1s designed to direct the
research in a specific area. The first hypotheses provides
for an investigation of the effect of various criteria on
the profitability of items. The investigation provides for
insights into the appropriateness of alternative criteria.

The second hypothesis provides for further investigation
of the effect of alternative decision criteria. In particular,
the effect of alternative objectives of space allocation,
supported by the use of alternative decision criteria helps
isolate the consequences of using the various available de-
cision criteria.

The investigation stimulated by hypothesis number three
attempts to counter claims by executives of supermarket
chains that shelf space allocation and the retail prices of
items change so frequently that the application of sophis-
ticated decision criteria is impossible. If the null hypoth-
esis can be rejected then the research will have shown that
allocation, handling cost, and price do not affect decisions
sufficiently to negate the value of highly quantitative

decision criteria such as direct product profit.

Methodology

The research methodology consists of two phases. The
first phase 1s a case study of supermarket chain product
addition and deletion compiled from interviews with five

supermarket chains. The chains were selected on a judgmental
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basis meeting the criteria of geographical distribution,
size variation, and general reputation for progressiveness
in management practices.

A two day personal depth interview was conducted with
each of the five chains to study the buying practices of
chains. The interviews concentrated specifically on three
aspects of supermarket chain product addition and deletion
decisions. The three aspects, presented in the form of
questions, were:

1) Who makes the product addition and deletion
decisions?

2) What criteria are used for the addition and
deletion decision?

-~

3) What information is available to aid the
decision maker in adding or deleting items?

Phase II of the research is a computer simulation of
a hypothetical supermarket chain and the product mix decision
procedures within that chain. To reduce the number of vari-
ables and the amount of data required, only one department
within the chain will be modeled. In order to make the
simulation as useful as possible the department must be one
which has a high movement and a rapidly changing product mix.
The dog food department has been selected because of:

1) Very high turnover of items.

2) Rapid growth in the number of items carried
by stores.

3) Wide variation in the package size (from 2 1/2
ounce cans to 50 pound bags.)

4) A wide variety in the kinds of packages (bags,
cans and flat packs.)

Rather than model the dog foods department in one

store, the simulation models a chain of five stores composed
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of the simulated dog food departments. The simulated "stores"
model stores serving different neighborhoods; that is, the
stores may have different sales volumes, different kinds of
customers, are maybe different distances from the warehouse,
have different stocking patterns, and different shelf space.
The particular design for the simulation covers all relevant
details with minimum computation and data storage. The
variety of problems that might arise in trying to design

and implement an information system for an operating chain
should all be present in the design suggested above. The
problems can then be noted and solutions proposed.

Once the simulation was programmed various tests and
experiments were carried out with the simulation. Some of
the experiments were attempts to isolate the "best" criteria
for making product mix decisions. Others were attempts to
find the "best'"configuration for a product mix decision
information system. Included in the experiments were tests
of the sensitivity of the outputs of the information system

to variations in the input.

Limitations

The case study

The primary limitation of the case study is caused by
the conscious effort to interview the most progressive super-
market chains. While the effort may have resulted in study-
ing the most advanced decision processes in the industry,
the effort may also result in an overstatement of the develop-

ment of product mix decision processes.
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The simulation

v

One limitation of the simulation results from the lack
of resources to do a complete engineering cost analysis to
develop product handling, inventory and overhead cost data.
The researcher was forced to use the cost data developed and
reported by McKinsey and Company.9 While developed for a
broad range of items, the McKinsey data was not specifically
for dog foods. Therefore, the handling costs of dog food
items had to be estimated to calculate the direct contribu-
tion of each item.

In addition to the lack of completely accurate direct
cost data was the problem of the allocation of indirect
expenses. One of the criteria evaluated in the research
was net profit, which can only be calculated by allocating
indirect expenses to individual items. Such allocation is
at best arbitrary and therefore subject to discussion.

The debate over the usefulness of direct versus full
costing has continued for many years. The discussion gen-
erally focuses on the propriety of the allocation of indi-
rect expenses and the alternative bases for the allocation.
The purpose of the present research was the evaluation of the
alternative criteria for product mix decision making. Thus,
the allocation of indirect expenses had to be made even
though the accuracy of the net profit figure is subject to

some discussion.

I"The Economics of Food Distributors," The McKinsey-
General Foods Study, General Foods Company, White Plains,
New York, October, 1963, pp. 25-38.
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A third limitation of the simulation results from the
selection of the dog food department. Dog foods were selected
because the researcher felt all major probliems were repre-
sented by the department. However, other departments may
have specific problems not encountered in the dog food de-

partment.

Contributions

The case study

The supermarket chain interviews, and the case study
developed from the records of the interviews could benefit
the supermarket industry in several ways.

1) The case study identifies the general
procedures used by chains for product
addition and deletion decisions. The
descriptions of the procedures may pro-
vide a basis for comparison among chains.

2) The identification of the alternative
decision formats may suggest methods
for improving the flow of item decisions
within chains.

3) Supermarket chain operators might also
derive benefit from the identification
of the criteria used for product addition
and deletion decisions. The clear state-
ment of the criteria in the case study
could lead chain management to re-evaluate
the criteria used.

4) The summary of industry practice with
respect to the application of data
processing is also potentially valuable.

a) The summary could provide direction
for those chains Jjust developing
data processing systems.

b) The summary could also be used as
a benchmark for comparison by
other chains now involved in data
processing.
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The simulation
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The analysis of the chain buying process
provides information on the decision pro-
cess of managers which, when .added to
present management theory, may increase
understanding of the decision process.

The simulation routines and the experiments conducted

with the simulations also have many potential benefits.

1)

2)

3)

)

5)

6)

7)

The isolation of the information needed
for product evaluation .using the alter-
native criteria could aid in selecting
the most appropriate criteria for pro-
duct decisions.

The identification of the effect of the
alternative criteria on item evaluation
could be very useful to chains when
selecting decision criteria.

The experiments illustrating the dif-
ferent results obtained from evaluating
items using gross margin, contribution,
and net profit as criteria may increase
supermarket chain manager's awareness

of the need to include handling and over-
head costs when evaluating items.

The simulation will provide for tests
of the sensitivity of the output of an
information system to variations in the
input. The results of such tests could
be used as guidelines in specifying the
inputs to an information system.

The example of a computerized item eval-
uation procedure may not only focus man-
agements' attention on the product deci-
sion process but it might also be used
as a model for any chain wishing to set
up a computerized item evaluation system.

The total requirements of a firm's pro-
duct mix decision process on the firm's
information system, as shown in the simula-
tion of the chain, may lead to additional
understanding of the role of an informa-
tion system.

The results of the attempts to simulate an
actual decision process may lead to greater
understanding of the decision process.
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8) The example of the use of simulation, as a
research tool, presented in the study could
lead to more widespread acceptance of simu-
lation for research.

9) The areas studied in the present research
provide possible starting points for fu-
ture valuable research.

Organization

The remaining sections of the study consist of five
chapters, each concentrating on a specific aspect of the
research. Chapter Two 1is a review of the literature. Inclu-
ded in the Chapter are discussions of the contributions of the
literature with respect to supermarket chain buying and the
methodology employed in the research.

The third chapter is a discussion of the methods now
used by supermarket chains to make product mix decisions. Chap-
ter Three discusses the research methodology for the supermark-
et chain interviews and presents the results of the interviews
in the form of a case study.

Chapter Four of the dissertation discusses the computer
simulations and the experiments conducted with the simulations.
The discussion centers on flow-charts of the simulations which
are used to outline the programs.

The fifth chapter is a presentation and analysis of the
results of the experiments and tests conducted with the simu-
lation. Chapter Six presents the conclusions drawn from the
results presented in Chapter Five. In addition, Chapter Six
discusses the implications of the conclusions and makes sug-
gestions for further research based on the findings of the

present project.



CHAPTER II

CONTRIBUTIONS FROM THE LITERATURE

Introduction

The research reported in the following chapters draws
together knowledge from a variety of disciplines and applies
the knowledge to an operating problem in the supermarket
industry. Among the disciplines involved in the research
are supermarket management, with respect to buying procedures,
space allocation and item evaluation and the areas of cost
acocounting, management theory, simulation, electronic data
processing and management information systems, inventory
control, sales forecasting and the construction of computer
based models.

Rather than attempt an exhaustive study of all liter-
ature relevant to the above topics, the following paragraphs
will discuss only those selections from the literature that
are particularly germane to the research. Specifically, the
discussion will focus on supermarket chain buying, consider-
ing the source of the buying decision, the criteria employed
in the decision, and methodological aspects of the research
design. Where possible the discussion will illustrate typical

literature relevant to the topics.

Supermarket Chain Buying

The source of the buying decision

The literature which discusses the operations of super-

market chains in the late 1800's and early 1900's is generally

18
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contained within the literature of the broad category of
retailing. There is very little literature specifically
concerned with retail chains and even less concerned directly
with supermarket chains.

Typical of the retailing books of the early period are

How_to Keep a Store by Samuel H. Terry, Retail Buying, by

Clifton C. Field and Retail Selling and Store Management by

1
Paul H. Nystrom. The early literature indicates that "All

purchases in the chain are made by the buyer or purchasing
2

agent, as a general rule." Nystrom indicated the extent

of the buyer's power:
"In his buying he 1s under the direction.of
the merchandise manager, but, except for
limitations as to amounts of money to spend
and general suggestion, he is generally
given rather a free hand with the injgnction
from his supervisors to 'make good'."

While most of the literature of the early 1900's dealt
with retailing in general, the comments appear to be directly
applicable to supermarket chains. Thus, the product selection
decision in early supermarket chains appears to have been
made by the buyer. Throughout the years some supermarket

chains have continued the practice, For example, Jewel Food

Stores in Chicago, one of the most progressive chains in the

1Samuel H. Terry, How to Keep a Store (New York: Fowler
& Weels Co. Publisher, 1887), Clifton C. Field, Retail Buying,
(New York: Harper & Brothers, Publishing, 1917) and Paul H.
Nystrom, Retai} Selling and Store Management, (New York: D.
Appleton & Co., 1916).

2
Walter S. Hayward and Percival White, Chain Stores,
(New York: McGraw-Hill Book Co., 1925) p. é2.

3paul H. Nystrom, op cit.
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country, retains a procedure whereby the buyer has complete
responsibility for product purchase decisions.

Many supermarket chains, however, have changed the
procedure to the point where the buyer '"tends now to function
as an intermediary in the buying procedure for new products--
with final decisions made by a committee.”5 The buying com-
mittee, as it is generally called, now makes the product
purchase decision for a majority of the supermarket chains.

A 1958 study by Super Market Merchandising found the 86% of

those chains containing 30 or more stores used a buying
committee.

Exactly when the buying committee replaced the individual
buyer as the product decision maker is unknown. In 1929

Godfrey M. Lebhar, then editor-in-chief of Chain Store Age,

discussed, as one of the major advantages of chains over inde-
pendents, the ability of chains to employ "skillful buyers'" to
take complete charge of the buying operations and do "more
intelligent buying.”7

In 1937, Brisco and Wingate indicated that "in recent
years, many stores, particularly of the chain type, have

successfully separated the buying and selling functions and

have set up a dual merchandising organization. Grocery and

hGrocery Buying Policy, Jewel food Stores, Chicago,
1966, p.3.

5E. B. Weiss, Winning Chain-Store Distribution for New
Products (New York: Doyle, Dane, Bernback, Inc., 1956) p. 1k.

6"Supermarket Buying Committee," Sales Management, May 1,

1959, p. 107.

7Godfrey M. Lebhar, "Chain Store Management Methods" in
Trends in Retail Distribution, Daniel Bloomfield (ed.) (New
York: The H. W. Wilson Co., 1930) pp. 317-328.
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drug chains have one organization to buy and a distinct organ-
ization to sell."8 The separation of the buying and selling
functions was an important change in the structure of super-
market chains in that the change resulted in more specializa-
tion and therefore better buying and selling. However, the
product mix decision still appears t.o have been made by an
individual rather than a committee.

There were no important changes in the structure of
chain buying during the second World War. The buying pro-
blem during the war years was obtaining merchandise and sol-
iciting the few items that were introduced rather than screen-
ing items. The rationing of most goods during the 1940's
presented quite a different problem than that caused by the
bombardment of the chains by manufacturers with new items
that characterizes chain buying today.

Not until after World War II did chains begin to bring
more voices to bear on the selection of new items. Some-
time during the ten years between 1945 and 1955 supermarket
chains introduced the buying committee. Following the intro-
duction the incidence of chain buying committees continually
increased. Table 2-1 presents the results of the 1958 Super
Market Merchandising study mentioned earlier. As the Table
shows, in "chains"* the incidence of the buying committee in
1958 was between 85% and 90%.

While the incidence of the buying committee is quite

high, at least one author questions the actual decision

8Norris A, Brisco and John W. Wingate, Buying for
Retail Stores (New York: Prentice-Eall, Inc., 1937) p. 68
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TABLE 2-1: Size of chain and the incidence of the
use of a buying committee

Number of stores Buying Committee
in the chain Yes No
1-9* 55% 45%
10-29 91% 9%

30 or more 86% 14%

* Groups of stores containing less than 11 stores
are not considered chains under the Bureau of Census
definition.

SOURCE: "Supermarket Buying Committee", Sales Man-
agement, May 1, 1959, p. 107

making role of most buying committees. Neil Bordz=n, Jr.
studied the acceptance or rejection of five new items in
twenty-six chains. As part of his investigation, Borden
studied the buying procedures and the criteria used by the
chains.? The conclusion Borden drew from his observation
was that '"because the committee's decision making role was
usually subordinate to that of the buyer, the committee
itself had little direct impact on the acceptance or rejec-
tion of the products studied.”lO
Most literature, however, seems to indicate that
buying committees will continue to increase in number and
be the most important force in supermarket product addition
and deletion decisions for some time to come. For the more

routine process of reordering goods, however, modern chains

are beginning to employ the services of electronic computers.

9Neil H. Borden, Jr., Acceptance of New Food Products
by Supermarkets (Boston: Division of Research, Harvard Univ-
ersity, 1968) Chapter VII, pp. 194-211

101pid., p. 199
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Computer manufacturers, in cooperation with retailers are
developing automatic ordering and inventory control routines.
Among the more popular of the computer based ordering routines
are IBM's IMPACT, NCR's REACT, and .Honeywell's PROFIT. These
three routines are typical of the systems available today.11

The International Business Machine System is Inventory
Management Procedure and Control Techniques (IMPACT). The
IMPACT routine assigns probabilities to expected levels of
demand and generates a sales forecast. The sales forecast is
then used, in conjunction with ordering and inventory costs,
physical transportation and inventory limitations, and a
desired service level, to determine an order quantity. The
procedure is followed for each item and the computer prints
a purchase order for each vendor supplying the chain.

The IMPACT routine consists of a series of steps rather
than a package of prepared programs which a firm may purchase.
The steps outline the kinds of programs needed to implement
IMPACT but the specific programs for a chain must be written
by or for that chain.

Where the IMPACT routine is designed to be useful at
both the wholesale and retail level, REACT (Register Enforced
Automatic Control Technique) the National Cash Register system
is specifically designed for retail businesses, particularly in
the soft goods industries. Further, the REACT system covers
a wide variety of store management operations including re-

cording of sales, generating accounts payable, personnel payroll,

11Much of the material in the following paragraphs is
drawn from Inventory Control Systems, an unpublished paper
by D. Baumgartner, M. Dodick, J. McCane, J. Mulvehil, J.
Przbysz, and 7. Renkal, Michigan State University, 1967.
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and accounts receivable, in addition to inventory control and
merchandise reordering.

REACT depends on a product classification system whereby
the item purchased, the supplier, and the salesperson can be
recorded on a cash register tape at the time of sale. The
cash register tape, either punched or prepared for an optical
scanner, is then used as input to a computer. The computer
analyzes the data on the tape and generates a series of
management reports as well as figuring the payroll and ordering
replacement merchandise.

PROFIT (Programmed Reviewing, Ordering and Forecasting
Inventory Technique), the computerized inventory control
procedure of Honeywell, Incorporated , is more similar to
IMPACT than REACT in that PROFIT is concerned primarily with
inventory control. The PROFIT routine establishes the level
of inventory necessary to provide a preset level of customer
service, and then when necessary, proceeds through the steps
required to replenish the inventory. The system accomplishes
the steps necessary to review inventory records, determines
when and how much to order, and then generates the purchase
order.

All of the above systems have two major objectives:

1) Maintain a preset level of customer service.

2) Operate a least-cost ordering-inventory system.
The primary advantage of the systems is their ability to
consider a greater number of variables in greater depth than
could a buyer. Thus, higher levels of customer service are

able to be maintained at lower inventory and ordering costs.
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The result is greater consumer satisfaction with greater

profit to the chain.

Criteria used for the buying decision

The selection of items to be stocked in a store or
chain is a continuing problem. Throughout the years merchants
have attempted to develop guidelines to aid in the selection
decision. As retailers have increased in sophistication so
have the criteria used.

One of the most important criteria over the years, has
been the question "what have we sold in the past?" Paul Nystrom
suggested, in his chapter "Buying for a Retail Store," that
"the first step in determining what and how much to buy is to
study the experience of the house."12 Nystrom further suggested
that "every community also is likely to have its own peculiar-
ities or tastes in style'" and that the buyer should understand
his particular community.13 Both of Nystrom's considerations
relate to the sales history of a chain.

Field devoted a section of his chapter on "Determining
Qualities" to goods sold in grocery stores.1l+ Mr. Field suggest-
ed that "in buying, the retail grocer either is called upon to
stock advertised package brands or to make his selection of such
bulk goods, including fruits or vegetables, as the market

1
affords." Interestingly, the same two options are the only

12

Paul H. Nystrom, op. cit., p. 231.
13

Ibid., p. 232.

L
1 Clifton C. Field, op. cit., p. 8k.

1
SIbid.
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ones open to modern chains. Field further stated that "the

0ld days are past when he (the buyer) selected most merchandise

by sample, needing a fine understanding as to quality. In its
place a simple laying in of those brands demanded by the con-
sumer has replaced the old system.”16 Table 2-2 is reproduced
from Field's text and indicates the qualities suggested as being
important for purchasing bulk commodities. Field noted however,
that even these items are continually being replaced by branded
goods and suggested that in the future all items will be purchased

by brand name.

TABLE 2-2: Criteria for purchasing grocery items

flavor color size mellow- quality of cooking
ness liquid value

Butter X
Cheese X
Coffee X X X
Dried fruits X
Fish, canned
salmon X
Fruit, canned x
Fruit, fresh X
Rice
Tea X X X
Vegetables,
baked beans X X
Vegetables,
canned corn X X X
Vegetables,
string-beans x X
Vegetables,
peas X X X
Vegetables,
tomatoes X X X

Mo

SOURCE: Clifton C. Field, Retail Buying, (New York: Harper
and Brothers Publishers, 1917) p.87.

The development of sets of criteria for buying continued

and by 1925 lists of specific factors to be considered appeared

16Ibid.
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in retailing texts. Typical of such lists is the following
description of information the buyer must have which is re-

produced from Retail Buying by Brisco and Wingate:

TABLE 2-3: Information needed by a buyer

number information

1) The quantity of stock on hand

2) The merchandise demanded by customers

3) The merchandise carried by competitors

4) The value (quality) of goods

5) The principles of color and design

6) The quantity that should be purchased
to meet demands

7) The best concerns from whom to obtain
goods

8) The art of trading and bargaining to
get the best possible prices

9) The procedure in making out a complete
order

SOURCE: Norris A. Brisco and John W. Wingate, Retail Buying,
Englewood Cliffs, New Jersey: Prentice-Hall, Inc.,

1925) p. 38.

The above 1list, with few modifications, could have been

reproduced from a modern retailing text. The criteria are
quite applicable to modern grocery chain buying.

In 1958, William Nigut surveyed executives in fifty
leading supermarket chains to determine the criteria used in
buying new items. The following factors, presented in the form

of questions, are the results of that survey.
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TABLE 2-L4: Criteria used in buying new items by 50 chains

number question

1) Will it return a fair dollar profit in terms
of the potential volume and shelf space it will
occupy?

2) Does the consumer want it?

3) What is its sales potential?

4) Is there a need for the product?

5) How will the product be advertised and
promoted?

©) Are there advertising, promotional and/or

display allowances available?

7) Is there a retailer incentive?

8) Is the product of good quality?

9) Is it properly and sensibly packaged? "

10) Is the manufacturer reliable?

1) Does competition have this item?

12) Was the product market-tested?

13) Is the product timely-in season?

1) Is the introduction timely?

15) Will it help bring new customer traffic to
our stores?

16) How i1s the product packed?

17) Does stocking the item conflict with existing

company policy?

SOURCE: William Nigut, "Benchmarks for Product Success,"
Food Business, Volume 6, #10, Oct. 1958, pp. 11-12,

A comparison of Nigut's questions with the list of
information needed by a buyer presented by Brisco and Wingate

shows the similarity between the 1958 criteria and the criteria

v vt A 2~ 10N



29

A more recent study by the Food Trade Marketing Council

was reported in the January 1964 issue of Food Business.

Table 2-5 lists the ten most influential factors mentioned

by food distributors in their decision to stock or not stock
an item. The most important factor listed is a proven demand
for the product. As pointed out above, market demand or '"the
experience of the house" was the factor listed first by both

Nystrom and Field in the early 1900's.

TABLE 2-5: Most influential factors in distributors!
decisions to stock an item

first second third weighted

factors choice choice choice total*
( % 0

1) Proven demand for the 62.4 17.7 5.6 66k
product.

2) Adequate advertising and 25.2 Ly .8 13.9 523
promotion support.

3) Proof that competition is 2.8 15.7 23.8 188
successfully moving item.

4) Free merchandise with 2.8 4.8 10.9 85
purchase.

5) Advertising allowance. 1.0 5.1 4.2 82

6) Display allowance. 1.4 2.7 12.5 66

7) Case pack commensurate .3 5.1 7.6 56
with anticipated movement.

8) Cash discount. .7 1.4 6.9 35

9) Does not require excessive .3 2.0 3.6 26
amount of display space.

10) Other (Please Specify). 3.1 .7 1.0 34

Total 100.0 100.0 100.0

*To keep first, second, and third choice responses in proper
perspective, multiplication by 3 has been applied to all first
choices, 2 to all second choices, and 1 to all third choices.

SOURCE: Food Business, January 1964, p. 26.
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There have been attempts by chains in recent years to
adopt somewhat more quantitative criteria for product mix
decisions. One of the early examples of such investigations

17
is presented in The Dillon Study. Published in 1960 by

Progressive Grocer, a section of The Dillon Study illustrated

the use of turnover and return on inventory investment in the
evaluation of product groups. As part of the illustration
data on turnover and return per dollar invested in inventory

were presented for all major product groups.

The importance of various factors on profit

In addition to research on the criteria used by chains
to make decisions, there has been research conducted to
identify the importance of various factors on profitability.
The research has in turn led to suggestions of alternative
criteria. One of the criteria that has evolved from such
research is direct product profit and direct product profit
per unit space per unit time. The work of McKinsey and
Company and later Buzzell, et al, has shown gross margin and
item sales to be misleading when used as the criteria for
product mix decision.18 The results of their research suggest
that the differences in handling, inventory, and selling

costs of different items result in different contributions to

17The Dillon Study, The Editors of Progressive Grocer, New
York, 1960, pp. 65-80.

18See, for example, The McKinsey-General Foods Study: The
Economics of Food Distributors, McKinsey and Company, Washington
D. C., 19633 The McKinsey Manual of Direct Product Profit, The
National Association of Food Chains, 19643 and R. D. Buzzell,
W. J. Solomon, and Richard F. Vancil, Product Profitability
Measurement and Merchandising Decisions, Division of Research,
Harvard University, Soldiers Field, Boston, 1965,
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profit, even if the items have the same gross margin and
movement. Given the objective of profit, the direct product
profit approach of McKinsey and Buzzell would appear to lead
to better product mix decisions.

A second attempt to isolate the importance of various
factors on the profitability of products was the work done
by Dalrymple.19 While Dalrymple's work involved department
stores rather than food stores, the results are of interest
because they are, at least in part, transferable and the
methodology is directly applicable. Using a stepwise regres-
sion of ten variables on the profits of 21 departments in a
department store Dalrymple isolated the partial correlation
coefficients between the ten variables and the profit of the

departments. Table 2-6 summarizes the results of the regres-

sion analysis.

19Douglas J. Dalrymple, Merchandising Decision Models for
Department Stores, Marketing and Transportation Paper, Bureau
of Business and Economic research, Michigan State University,
E. Lansing, Michigan, 1966, and Douglas J. Dalrymple, Measur-
ing Merchandising Performance in Department Stores, University
Studies in Retail Research Volume 5, Retail Research Institute,
National Retail Merchants Association, New York, 196k4.
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TABLE 2-6: Stepwise regression of ten variables on profits
(21 departments: 501 monthly observations)

. step variable entered multiple . increasge

number in R

R R2

1) Sales volume .8047 L6476 L6476

2) Markdown .8480 L7191 .0715

3) Initial markup .8793 .7732 . 0541

4) Rent .9018 .8132 .0400

5) Publicity L9134 .8343 L0211

6) Cash discount .9266 .8586 L0243

7) Average stock .9353 8747 L0162

8) Transactions L9417 .8868 .0121

9) Average sale .94 3L .8900 .0032

10) Stock turnover .9435 .8901 .0001
SOURCE: Douglas J. Dalrymple, Merchandising Decision Models

for Department Stores, Marketing and Transportation
Paper, Bureau of Business and Economic Research,
Michigan State University, E. Lansing, Michigan, 1966,

The R2 of .6476 for the relationship between sales volume
and profit lends some support to the retailers' use of the
movement of goods as an important criteria to use: for product
mix decision making. However, the relationship does not appear
to be as strong as some chain buyers would hold and thus leads

to the conclusion that factors other than movement (sales volume)

should be considered.

Integrated buying-merchandising systems

There have been several systems suggested which inte-
grate the buying and merchandising functions. The systems
attempt to routinize the buying function, primarily through
a mechanistic approach to item selection. The techniques have
been designed for department store use buy are mentioned here
because the approaches appear, at least on the surface, feasible

for grocery chain buying.
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The earliest and most well known of the procedures is
Merchandise Management Accounting. Merchandise Management
Accounting is a technique for selecting merchandise and con-
trolling inventories based on the contribution of individual
items to overhead and profit. The technique centers on the
ability of stores to identify the marginal cost and profit
from handling each item and to identify the item's sales rate.
The three factors are then used in the calculation of contribu-
tion margin per unit time. Central to the technique is the
identification of "cost patterns" for similar items. The
"cost patterns" can then be used to develop marginal cost and
relieve the store of the problem of identifying the specific
costs of handling each item.

When introduced, Merchandise Management Accounting
"stirred the imagination of the retail world more than it has
been stirred by the introduction of any other new technique

20

in recent years." For a period of time following the devel-

opment of Merchandise Management Accounting by the accounting
firm of Arthur Andersen and Company, various Jjournals contained

articles discussing the pros and cons of the technique.21

20Gordon B. Cross, "A €ritical Analysis of Merchandising
Management Accounting," The Journal of Retailing, Vol. XXXIV,
Spring 1958, p. 21.

21see for example M. P. McNair and E. F. May, '"Pricing
for Profit: A Revolutionary Approach to Retail Accounting,"
Harvard Business Review, Vol. XXXV, No. 3, May-June 1957;
Roger Dickingson, "Marginalism in Retailing: The Lessons of a
Failure," Journal of Business, Vol. XXXIX, No. 13, July 1966,
pp. 393-358; Peggy Heim, "Merchandise Management Accounting: A
Retailing Experiment in Explicit Marginal Calculation," Quarterly
Journal of Economics, Vol. LXXVII, No. 4, Nov. 1963, pp. 671-675;
and Harvey E. Kapnick, Jr. '"Merchandise Management Accounting,"
in Frank N. Bass (ed.), The Frontiers of Marketing Thought and
Science, (Chicago: The American Marketing Association, 1998),
pp. 120-13k4.
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Dispite the early interest only a few retailers adopted
the system. Several factors contributed to the failure of
retailers to adopt Merchandise Management Accounting. First,
department stores are traditionally merchandised on a depart-
mental basis, and therefore the results are typically analyzed
on a departmental rather than an item basis. Other factors
cited are '"tradition, resistance to change, unavailability
of cost data and unwillingness to provide it, and a lack of
understanding'" of the technique.

A second integrated buying and inventory control pro-
cedure that has been suggested employs capital budgeting tech-
niques for item evaluation and control. The method, proposed
by Richard H. Holton, uses the concept of contribution-return
on inventory investment. Like Merchandise Management Accounting,
the capital budgeting approach to merchandising decisions has
received very little attention from retailers.23

Simply stated, the capital budgeting approach suggested
by Holton attempts to develop a single index of departmental
performance, that is, the contribution. The technique is not,
therefore, a direct procedure for improving buying. Rather,
through a measure of past performance it will "provide a guide
for avoiding really bad decisions and for moving toward the

2k

optimum.'

22Delbert J. Duncan and Charles F. Phillips, Retailing
Principles and Methods (Homewood, Ill.: R. D. Irwin, Inc.,
1967), p. 687.

23Richard H. Holton, "A Simplified Capital Budgeting
Approach to Merchandise Management,'" California Management Re-
View, Institute of Business and Economic Research, University of
California at Berkeley, Spring 1961, pp. 82-104.

24144,
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A third approach to merchandise management is based on
the highly quantitative technique of linear programming.
Suggested in 1964 by E. L. Salkin, the procedure attempts to
optimize the gross margin earned by a department, utilizing
the maximization feature of linear programming.25

Using the characteristics of the items and customers,
with respect to cost of sales, average age of customers,
average income of customers, and turnover, Salkin shows
through an example how linear programming would maximize the
sales of two skirts, given certain restraints in the form of
management goals.

Theoretically there is nothing wrong with the application
of linear programming to merchandising decisions. Once the
coefficients of the variables are isolated and the restraints
specified in quantitative terms, linear programming can find
an optimum solution. However, the example presented by Salkin
is limited in several ways and probably does not truly represent
the technique nor adequately indicate some of the problems
associated with its application. First, Salkin was limited,
due to the lack of computer facilities, to only four variables.
There are certainly many more than four factors that must be
considered. Second, the development of accurate coefficients,

a prerequisite to an optimal solution, is not discussed in
sufficient detail.

The three approaches to integrated buying decisions and

inventory control through a systematic procedure discussed

25E. Lawrence Salkin, "Linear Programming for Merchand-
ising Dﬁcisions," Journal of Retailing, Winter 1964-1965,
pp. 37-%1.
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above are typical of the attempts of academicians and business

practitioners to develop improved methods of merchandise

selection and management. The importance of such attempts has

been succinctly stated by R. I. Jones of Arthur Andersen in a

list of "significent observations'":

1)

3)

4)

5)

26

The important decision-making level for
retailers is necessarily the individual
item and all managerial decisions must
be reduced to this level. Consequently,
financial and accounting data should be
supplied on an individual item basis if
that basis will best serve management's
needs.

There is "practically a vacuum" of
financial and accounting information at
the individual item level since it has
been centered around the organizational
level of responsibility.

In view of the situation described in 2)
above, retailers have been forced to rely
upon the financial information available,
that is, percentage relationships of in-
itial markup and expenses to sales price
as yardsticks in measuring the results

of their merchandising operation. This
practice, of course, serves to obscure
the variations in cost and profit of in-
dividual items and to mislead management.

Rate of stockturn, although recognized as
important by retailers, has never been
properly integrated into their financial
thinking but instead viewed traditionally
in relationship to sales price alone.
Since real profit, from an economic point
of view, may be properly measured only in
terms of earning power on invested capital,
the profitability in relation to sales
price must be combined with the turnover
factor to accomplish this objective.

Retailers, particularly department stores,
have only limited operating expense data
with respect to the goods sold and therefore

26

R. I. Jones, Merchandise Management Accounting in

Practice (Chicago: Arthur Andersen & Co., 1957) pp. 2-9
as listed in Delbert J. Duncan and Charles J. Phillips, op.

cit., p. 685,
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have generated a concept of "cost" limited
to the cost of the goods obtained from the
manufacturer. This concept, of course,
excludes from "cost" those costs which are
incurred in providing essential customer
services which are a definite part of the
economic value of the ultimate product ac-
quired by the consumer.

Despite the recognized need, however, the literature
reports only limited acceptance of the suggested techniques
by retailers in general, and almost no acceptance by the
supermarket industry. The lack of acceptance is due to a
number of factors, some of which have been mentioned above in
the discussion of Merchandise Management Accounting. One
important reason for the lack of acceptance by retailers,
particularly supermarket operators, as reported in the liter-

ature has been the inability of fhe proponents of the techniques

to convince the retailers of the value of the techniques.

Qther research on evaluating items

In addition to the research discussed above, most of
which is directly related to department stores rather than
supermarkets, there has been some amount of research on product
management in supermarkets. Although much of the work is
directly related to instore operations, particularly shelf
space allocation, the results indirectly affect the buying
decision and are significant contributions to supermarket man-
agement. The following paragraphs describe the most relevant
research.

One of the earliest research projects conducted to eval-

uate the costs and profits of supermarket operations was the

275ee for example: Gordon B. Cross, "A Critical Analysis
of Merchandising Management Accounting," loc. cit.
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"Louisville Grocery Survey". Conducted in 1929 by the United
States Department of Commerce, the Louisville Study dealt in
part with the "merchandising characteristics of individual
products."28

The costs incurred in three categories: 1) maintenance
cost, 2) movement costs, and 3) credit costs, were allocated
to each item carried. The results of the study indicated
that the profitability of individual items varied considerably
among different items.

In 1952 the United States Department of Agriculture

published a report entitled Better Utilization of Shelf Space

in Food Stores. While only indirectly concerned with buying,

the results showed that more items with less space per item
would result in higher gross profit in food stores.29 The
results seemed to indicate that buyers should concentrate on
carrying a wide variety of items with each item having a minimum
of shelf space.

A second research project directed at the same problem

was Progressive Grocer's The Dillon Study.30 The research

attempted to show that better profits could be earned through

the application of basic merchandising techniques.

28Distribution Cost Studies Number 1, The Louisville
Grocery Survey, United States Department of Commerce (Washington,
D.C.: Government Printing Office, 1932).

29Hans Pauli and R. W. Hoeker, Better Utilization of
Shelf Space in Food Stores, Part I: Relation of Size of Shelf
Display, #30, U.S.D.A. Marketing and Facilities Bureau,
Washington, D.C., 1952.

30The Dillon Study, The Editors of Progressive Grocer,
New York, 1960.
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A second Progressive Grocer study, The Colonial Study,

also reported the results of attempts to isolate the effect of
basic merchandising techniques on sales.31 Both the Dillon
Study and the Colonial Study showed that the application of
basic merchandising principles to buying and store management
would result in higher sales. The assumption in both cases is
that higher sales would lead to greater profits. However, in
no way do the studies prove that the sales-profit assumption
is wvalid.

In November of 1963, shortly after the McKinsey Report
on Direct Product Profit, Paul J. Cifrino published what has
come to be known as the "Cifrino Space Yield Formula". In
a series of articles published in Chain Store Age, first
Cifrino and then two of his employees, reported on the space
yield formula and the results achieved when the formula was
applied to several departments in the stores of the Cifrino

32

chain. The Cifrino Space Yield Formula is similar to McKinsey's
direct product profit concept in that the formula attempts to
evaluate products with a criteria that considers variations in
the handling and space cost among items.

There are two basic steps in the calculation of '"space

yield". The first step is the determination of the "occupancy

cost" (the handling and space cost for a product). The second

~ 3'he Colonial Study, The Editors of Progressive Grocer,
New York, March 196k,

32See for example, Paul J. Cifrino, "Cifrino's Space
Yield Formula." Chain Store Age, Nov. 1963 pp. 83-86; John
P. DeLuca, "Space Yield Findings on Sauces and Dressings,"
Chain Store Age, Jan. 1964, p. 69; John P. DeLuca, '"Space Yield
Findings on Cigarettes," Chain Store Age, Jan. 19653 and P.
Kaplan and John P. DeLuca "Space Yield Findings on Canned Meats,"

Chain Store Age, March 1965.
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step is to subtract the "occupancy cost" from the total gross
margin dollars generated per week by the product under study.
When the difference, the contribution to profit and overhead,
is divided by the "exposure area" the result is contribution
per unit of "exposure area" (space).

The major weakness, from a product mix decision point
of view, of the space yield studies done by Cifrino and his
group is that the results are on a department basis rather
than a per item basis. From a store operations point of view
the department yield is important. However, from the point
of view of the buying decision, department information is not
nearly as useful as item information. While the department
space yield does provide a standard against which particular
items might be evaluated, it does not provide a means of

directly evaluating particular items.

Summary

The previous paragraphs have discussed the contributions
of the literature in four important areas, namely: 1) the
source of the buying decisdon, 2) what criteria are used,

3) integrated buying and inventory control techniques, and
4) individual item evaluation. The discussion has only briefly
reviewed each of the areas and has purposely avdided other
important areas of chain management, areas not directly related

to the current research.

Literature Contributions in Methodology

Introduction
The following paragraphs briefly discuss methodological

techniques that are pertinent to the current research. As
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with the store operations section, the discussion will indicate
what is typical in the literature and will concentrate on the
topics particularly relevant to the research. Three topics
have been selected for review as follows:

1) Electronic data processiﬁg in chain management

2) Management information systems
3) Simulation

Electronic data processing in chain management

The applications of electronic data processing in
supermarket management are as varied as the problems and
decisions that chains must make. In general, at any point where
there is a mass of data to store or handle, or where a mass of
data 1s relevant to a decision, or where there are many decision
alternatives, electronic data processing can be of significant
value. A comprehensive list of "computer applications for
supermarkets" has been compiled by and is presented as Appendix A.

While the computer applications listed in Appendix A
include all areas of chain management, several of the applica-
tions are directly related to buying. Table 2-7 lists the
applications that are particularly relevant to the buying process.

Following the introduction of data processing in super-
market chhins, the industry journals contained articles illus-
trating computers and/or data processing in most of the above
applications. For example, in Part II of its series "The Day

of the Computer", Food Topics described the specific applications

of computers in five warehouse operations, both chain owned and

33

cooperative. The article concentrated on the information

33"The Day of the Comguter, Part II," Food Topics,
November, 1964, pp. 9-12, 38-39.
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TABLE 2-7: Computer applications in supermarket chain buying

number application

12 Cost Analysis

13 Coupons - handling, records, analysis of effec-
tiveness

14 Credits - for deal merchandise, for advertising
and promotional allowances

16 Deals - evaluation of deals and deal merchan-
dise, effect on sales, etc.

21 Forecasting - seasonal, horizontal, trend,
"lumpy" merchandise and its movement

23 Linear Programming

27 Management Strategy Analysis

28 Market Research

3N Order Acknowledgement

32 Order Analysis

33 Overhead Allocation

37 Performance Evaluation - of store, of warehouse,
of headquarters operation and of the computer
itself

38 Price Analysis

Ls Sales Analysis - for management

L6 Sales Area Distribution Studies - determination

of overstoring, sales forecasts for new stores,
new store evaluations, warehouse vs. wholesaler
vs. broker vs. drop shipment decisions

L7 Sales Quota and Performance Calculation - store
by store
oL Warning - of overstocks, out of stocks, deal

deadlines, etc.

SOURCE: "The Day of the Computer, Part I", Food Topics,
October 1964, pp. 11, 1k.

stored by the data processing system of the five operations
and how the information was used. Typical of the reports in
the article is the discussion of computer applications at the
Fleming Company Stores. Cited by the article as one of the
most advanced computer systems in the industry, the Fleming
system provides for storage of a wide variety of information

as indicated in Table 2-8.
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TABLE 2-8: Information stored in the Fleming computer
system

number information

1 Slot number

2 Item code

3 Description

L Pack and size

5 Cost

6 Per unit selling price for three price zones
7 Newspaper advertising duties

8 Back order quantity

9 Sales for the previous three weeks
10 Weight per item

11 Substitute code

12 Allowable minimum inventory

13 Status code

14 Balance on hand

15 Date of last receipt

16 Year-to-date sales

17 Year-to-date receipts

18 Sales this week

19 Receipts this week

20 Vendor number

21 Orders outstanding

22 Order quantity

23 Tie and high (pallet information)
24 Cubic feet per unit

25 Freight costs per unit

26 Rebate per case

27 Inventory adjustment

28 Beginning inventory for each year
29 Report code
30 Class of item
31 Tax code
32 Buyer number

33 Sort (invoices per department)
34 Department code

35 Warehouse area

36 IGA (member store items)

37 Review day

38 Day advertised

39 Out of stocks
Lo Cash discounts
L9 Deal pack savings
L2 Substitute address

SOURCE: "The Day of the Computer, Part II", Food Topics,
November 1964, pp. 9-12, 39.
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The tremendous amount of information indicated in
Table 2-8 is considered by Fleming to be necessary for a buyer
to perform effectively. The information is readily available
to the merchandiser (buyer) and is used, together with personal
experience, to make buying decisions.

The computer system also performs the distinct, albeit
related, inventory control functions through a three stage
process. The first stage is "ordering" which calculates how
much to order. Using discount structures, available warehouse
space, inventory investment, and other variables, the computer
calculates the most economical order quantity for each item.

The second inventory control stage is '"forecasting" in
which the computer uses the past sales history of each item
to determine future requirements. The future requirements,
together with the quantity on hand and the guantity on order
are then used to determine when the item will be needed by
the warehouse. Finally, through analysis of vendor lead time
and service level (probability of being on time), the computer
calculates when the order should be filed and what receiving
date should be specified.

The third stage in the inventory control function is
"review". The computer automatically reviews the warehouse
inventory to determine overstocking and possible out-of-stock
conditions. The system then indicates to the buyer any problems
that exist and, in cases such as out-of-stock, indicates the
corrective action.

The above example illustrates the applications of a

large scale computer based data processing system in a large
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grocery cooperative. The use of electronic data processing,
however, is not limited to large chains. The second example
in Food Topic's article describes the data processing system
of Good Deal Markets, a thirteen store chain in New Jersey.‘)’)+
A second example illustrating the application of non-computer
punched card electronic data processing systems in small chains,
is the discussion of data processing in the 38 store Quality

Markets Chain.35

Quality Markets feels that such a system
has many advantages including:
1) Faster and more detailed store billing
2) More efficient warehouse order picking
3) Faster warehouse inventory calculation for
reporting purposes
4) Current and more complete management iggorm-
ation to direct attention to problems.

There 1s little question that the number of applications
for electronic data processing in supermarket chains is in-
creasing. Chains have progressed from such routine applica-
tions as payroll and billing to the point where several chains
are using computers to order goods automatically from suppliers.
An indication of the present day extent of electronic data
processing usage is presented in Table 2-9, a summary of the
results of a survey of nineteen food chains by This Week
Magazine. Other uses of data processing reported by respon-
dents to the This Week survey were '"problem solving", "simula-

37

tion", and "movement and sales analysis."

3“1bid., p. 11.

35"EDP Improves Distribution Efficiency for Small Grocery
Chain," Progressive Grocer, June 1967, pp. 236-238.

361p44., p. 236.

37Freedom of Choice, The 12th Biennial Grocery Study by
This Week Magazine, New York, 1967 p.22.



46

TABLE 2-9: Uses of electronic data
processing by nineteen
food chains

possible per cent
application using
Inventory control 100
Personnel payroll 93
Accounts payable 53
Re-ordering 73
Store profit and loss

statements 20

SOURCE: Freedom of Choice, The 12th
Biennial Grocery Study of
This Week Magazine, New York,
1967, p. 22

The future of data processing in supermarket chains is
as limitless as the imaginations of the men using the tool.
One application that indicates the depth to which electronic
data processing may penetrate the food retailing industry is
Jewel Food Stores' plan to stock stores based on computer
analysis of the characteristics of individual items and the

customers of particular stores. In a recent Super Market News

article Mr. Don Everson, manage<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>