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ABSTRACT 

This work has been conducted with the objective of helping 

develop a theory to explain and predict market performance 

of supermarkets. The concepts of trading area, market 

demand and market share are investigatedo and ways to oper- 

ationalize and predict these concepts are developed in 

such a way that they can bi integrated into a framýwork to 

help explain and predict sales of existing and new super- 

markets. Models to explain and predict theýe indicators 

of market performance as a function of environmental, 

competitive and controllable (by the retailers) variables 

are developed, based on empirical work conducted with a 

sample of about 2,000 customers of 15 supermarkets in the 

city of Sao Paulo, Brazil. Despite the rather explor- 

atory nature of the investigation, the model results 

have been encouragingly satisfactory. 



ii 

ACKNOWLEDGMENTS 

The author wishes to thank the many people and institutions that 

have contributed with ideas, encouragement and support 
O. o the 

developmerýt of this work. 

I am especially indebted to my adyieor, Doctor John McGee, not 

only for his valuable, perceptive and solid guidance but also 

for his personal interest and indispensable stimulus during all 

stages of the process of developing thi3 dissertation. 

For many useful 3. deas and advice given at different stages of our 

work, I am also grateful to David Chambers, Dennis Pym, Philip Law, 

Spiros Lioukasq Dennis Cintra-Leite, Wilton Bussab and Luis Carlos 

B. Pereira. For assisting in the process of collecting empirical 

data for this work, the author is much indebted, for the valuable 

help givent to Paulo Calvosog Claes* Frederik G. BUlin and Carlo's 

Pereira Soares. 

A special appreciation goes also to the individuals of the co-operating 

supermarket *chain, without whose support this research could not 

have been conducted. I am especially grateful to the generous fin- 

ancial support received from the British Council and from the 

Escola de AdministraýZO de Empresas de Sao Paulo (Fundarao GetUlio 

Vargas). 



iii 

Hearty thanks go to Melinda Casey for*performing. under severe 

constraintsq a masterful job of typing and editing this final draft. 

My overriding gratitude goes to my wifel Ednap for her love and 

companionship during all stages of this work. 'To her, this 

dissertation is dedicated. 



iv 

TABLE OF CONTENTS 

rage 

ABSTRACT 

ACYNOWLEDGEMENTS 

TABLE OF CONTENTS iv 

LIST OF TABLES viii 

LIST OF FIgURES 

Chapter 

INTRODUCTION 

1.1 Backgro'und to the Problem 

1.2 Contributions from the marketing discipline 4, 

1.3 The geographical dimension of the retailing ITTD14 6 

16-4 Thesis Objective and Outline 8 

2 PREVIOUS WORK AND THEORETICAL FOLINDATIONS 11 

2*0 1 Existing knowledge from the retailing literature 12 

2.1.1 Trading Area 12 

2,1.2 Location Models 25 

2.1.2tl Nelson's checklist 25 

2.1.2.2 Analogue Method 27 

2.1.2.3 Gravitational Models 29 

2.1.2.4 Econometric'-Models 40 

2.1.3 Variables affecting store performance 46 

2.1.3 Store Characteristics 48 

2.1.3.1.1 Store Size 48 

2.1.3.2.2 Parking Space 5,2 

2.1.3.1.3 Store Age 54 



V 

TABLE OF CONTENTS (Contd. ) 

Chapter page 

2 2.1.3 Competition 56 

2.1.3.3.1 Population Density 59 

2.1.3.3.2 Store Complex 61 

2.2 Marketing concepts on. b-asiness forecasting 63 

2.2.1 Analogies betwee n product x Store t63. 

2.2.2 Estimating future sales -68 

2.2.3 Determining market demand ; 72 

2,2,4 Determining market share 79 

2.3 Conclusion 86 

3 RESEARCH DESIGN 88 

3.1 The Meaning of Theory t89 

3.2 Our general approaý: h to theory building 93 

3.2.1 Limitations of an embryonic theory 93 

3.2.2 The Paraeox of conceptualization 95 

3.2.3 Overcoming the patadox 96 

3.2.4 Adjusting the ma*rketing framework to retailing 98 

3.3. Empirical work 105 

3.3.1 EndogenoUs variables 106 

3.3.2 Exogenous variables 108 

3.3.2.1 Store retailing mix 109 

3.3.2.2 Competition 109 

3.3.2.3 Environmental factors ill 



vi 

TABLE OF CONTENTS (Contd. ) 

Chapter page 

4 THE. GEOGRAPHICAL DIMENSION OF THE MARKET DEMAND OF A 

SUPERMARKET 113 

4.1 Introduction 113 

4.2 Understanding the phenomenon of the geographical 
distribution of customers 115 

4.2.1 Customer Spotting 115 

4.2.2 A Graphical Summary 120 

4.2.3 Two Empirical Indicatbrs '124 

4.2.. 3.1 Trading Area 125 

4.2.3.2 Concentration Index ý131 

4.2.4 Partial Conclusion 134 

4,3 Explaining and predicting the phenomenon of the 
geographical distribution of customers 136 

4.3.1 Hypotheses and Model Structures 136 

4.3.2 Multicollinearity 140 

4.3.3 Overall Model Results 143 

4.3.4 The Impact of the Exogenous Variables 147 

4.. 3.5 Residual Analysis 154 

: 4.4 Conclusion 158 

5 MARKET DEMAND AND MARKET SHARE 161 

5.1 Introduction 161 

5.2 Estimating and Predicting, Market Demand in Retailing 163 

5.3 Empirical Results and Assessment of our Market 
Deman4 Estimates 168 

5.4 Market Demano, Market Share and Sales 176 



vii 

TABLE OF CONTENTS (Contdo) 

Chapter 

5.5 Developing a Formulation to Predict Market Share 
in Retailing 

5.5.1 The Declining Impact of Marketing Effort 
with Distance 

5.5.2 The Impact of Diltant Competition 

5.5.3 The Trading Area Adjustment 

5.5.4 Model Results 

5.6 Predicting sales based upon our market demand 
and market share formulation 

page 

180 

181 

189 

192- 

197 

202 

.,. -I :I*-6 SUMMARY AND CONCLUSIONS 207 

BIBLIOGRAPHY I 

APPENDICES 

'A. Questiornaire 

B. Customer Spotting Maps 

C., Graphical Representation of the geographical 
distribution of customers 

D. Results of the Trading Area and the Concentration 
Index Models from a previous research 

E. Deriving predicti6ns of Market Demand 

F. Computing the dimension of the area of the trading 
area intersection of two stores 

G. Number of checkouts and distance of competition;. 
the impact of close competition computed with 
different values of X 

H. -Deriving Market Share Predictions 

214 

223 

224 

228 

244 

260 



Vill, 

LIST OF TABLES 

Table page 

2-1 "MADT" at 70% and 90% customer levels by store size and 
type of location 19 

2-2 Percentage of customers by store type at 11 and 2 mile 
distance intervals 20 

2-3 "A comparison of Trading Area for supermarkets situated 
in different location types" 22. 

2-4 Illustration of Applebaum's site Evaluation Method' 
applied to Location X 27 

2-5 Determining the Trading Area contours with the Breaking- 
Point Formula 31. 

2-6 Gravitational Models and their Attractiveness and 
Ddterrence Functions 35 

277 Features of Econometric Models in Retailing 

2-8 Some Econometric Model Results 42 

2-9 La Londe's data: Mean Average Distance Travelled 
(70% and 90%), store size and density 51 

2-10 Multiple Regression Equation Results based upor. La Londe'a 
data 51 

2-11 Effect of population density upon Supermarket Trading Area. 59 

4-1 Percentage, of store customers in different circular 
segments 118 

4-2 Cumulative percentage of customers within different circ-. 
, ul4r radius 119 

4-3 Radius of circle containing cumulative percentage of 
store's closest customers 126 

4-4 Percentage of customers contained within circles of 
different radius 132 

4-5 Hypotheses about the impact of exogenous variables upon 
the indicators of geographical distribution of customers 138 

4-6 Data Matrix: Trading Area, Concentration Index and 
Exogenous Variables 141 



ix 

LIST OF TABLES (Contd. ) 

4-7 Correlation Matrix of the Set of Predictors 142 

4-8 Trading Area Model Results. 144 

4-9 Concentration Index Model Results 146 

4-10 The Impact upon Trading Area of about a 100% increase in 
the Exogenous Variables 153 

4-11 Residuals from the estimation of Trading Area (via Model 1) 156 

5-1 Estimates of Actual Market Demand 168 

5-2 Market Demand and Sales 171 

5-3- Regression Analysis Results (SALES =f (MKTDM) 173 

5-4 Market Demand: Actual predicted and Errors 175 

5-5 Market Demand, Sales and Market Share 176 

5-6 Actual Market Share, Marketing EffoFt of our stores and 
of their competitors 191 

5-7 Expected Market Share, Actual Market Share,, Expectedt.. t;, 
Acýual and Trading Area 193 

. 5-8 "Ideal" Competition,, Non-Adjusted Expected Competition, 
"Ideal"/Expected and Trading Area 195 

5-9 Regression Analysis Results 196 

5-10 Actual and Expected Market Share 199 

5-11 Predicted Market Demand,, -Predicted Market Share, Predicted 
Sales, Actual Sales and Sales Prediction Errors 203 

5-12 Market Demand, Market Share and Sales: Actual, Predicted 
and Deviations (%) 205 



-x 

LIST OF FIGURES 

Figure 
2-1 A Retail Trading Area potrayed in terms of Probability 

contours 

2-2 Primary and Secondary Trading area of a Supermarket 

2-3 Customer Spotting Map for A Supermarket 

2-4 Percentage of business available for proposed supermarket 

'2-5 DetermininL, the Trading Area contour with the Breaking 
Point Formula 

2-6 Product Variety and distance travelled for shopping 

2-7 The Retailing Mix 

2-8 The General Framework of the Two-Stpp Approach 

3-1 The Retailing Framework of the Two-Step Approach 

4-1 Customer Spotting Map - Store 3 

4-2 Customer Spotting Map - Store 14 

4-3 Graphical Representation of the Geographical Distribution 
of Customers (around 2 stores) 

4-4 Graphical Representation of the Geographical Distribution 
of Customers (average) 

5-*. ý The Defined and the Non-defined geographical segments 
of eLe Market Demand of a store 

5-2 A hypothetical and graphical indication of market 
share of stores A and B 



1 

CHAPTER I 

"INTRODUCTION" 

1.. ý Background to'the problem 

Continuous expansion in any supermarket company depends upon the 

successful development of new stores and upon the continuous monit- 

oring of the performance of the existing units. The decision to 

locate new supermarkets, and the process 6f monitoring performance 

of the existing ones are very'much based upon the estimates of expected: 

performance of the store. 

Supermarkets were chosen for this study not only because of their 

importance in the retailing structure of most communities but also 

because. many of the retail location studies have supermarkets as 

their unit of analysis. The existing literature on the subject will, 

. 
therefore, provide a good comparison basis for our findings and will 

also assist us in developing conc, -ýpts, and hypothesizing the general 

structure and functional relationships of uur proposed models. 

The intensification of competiti on in the supermarket industry and 

the trend to develop larger and more costly stores aggrevates the 

uncertainty-. and risk in the development of new stores. The need to 

supply retailers with more accurate estimates of future business 

becomes increasingly urgent. The development of criteria to evaluate 
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the performance of similar units in multioutlet retail businesses 

has also been, as Cottrell (1973) suggests, a problem which has been 

plaguing top'management. 

Sites for new store*development are constantly being offered to 

larger retail groups and the decision to accept or reject each, 

proposal is of crucial importance. The risk of accepting and invest- 

ing in a bad site, or rejecting and allowing competi'tion to take 

over a good location accentuates the need to develop a way of 

correctly assessing each site proposal. 

A study developed by Applebaum (April, 1965) with many multioutlet 

retailing firms reveals that there is a substantial yariatio n in the 

profitability of individual stores. The investigation suggests that 

usually about 20% of the stores of a company are not profitable units. 

Should the company try to bring these units out of, the red 9r, should 

they be closed? These decisions could be guided by analysing the 

deviations between the expected and the actual indicators of market 

acceptance. This analysis coUd suggest the likely response of the 

store's performance to increased marketing effort. The comparison 

between actual and expected performance should not, however, be 

restricte, d to the unprofitable units. The assessment of performance 

should comprise all existing stores, as it would help to detect any 

downward trend among some units which would thus enable the company 

to constantly adjust itself to a continuously changing environment. 

The assessment Of performance would also help to motivate store 

mýnagement by indicating the company/store objectives. 
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The expected sales of a supermarket is the indicator of market perform- 

ance upon which the decisions about developing new stores and the 

process of assessing performance of existing units largely depend, as 

once the store's sales are estimated the store profitability and 

desirability are easily appraised. 

As we will be discussing in Chapter 2, although considerable work 

has been done in an attempt to develop ways of predicting and 

assessing sales'performance in retailing, the present body of 

knowledge in the'area is still poorly developed. Despite the val- 

uable information which different approaches (such as the analogue 

procedures, the gravitational methods and the econometric models) 

have'accumulated, many of-the important concepts which indicate 

market performance in retailing (viz. trading area, market demand, 

market share) have-been'neither opera"tionalized nor even introduced. 

As such, the propositions co-inecting these concepts can not be 

empirically tested or integrated into a wide conceptual framework. 

The need to estimate the expected performance of I supermarkets'and 

the lack of a well-developed body of knowledge in this area have 

prompted us to undertake this work with the objective of helping to 

develop a-theory to explain, predict and control market performance 

of supermarkets. 
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In trying to help ý. larify aspects of thi market performance of 

supermarkets . our research strat egy has adopted a dual and 

simultaneous approach: 1) We tried to integrate better the differ- 

ent concepts and theoretical propositions presented in the retailing 

literature specifically related to store location problems; 

2) To adapt from the marketing discipline'the theoretical framework, 

developed for analogous problems. 

1.2 Contributions from the marketing disciRline 

Nt) matter if we are dealing with a store or with manufactured products, 

the key issue in deciding whether it should be developed and launched 

is. whether it will find sufficient market acceptance to return a- 

gatisf actory prof it to the f irm. The possibility of explicitly adopting 

the better developed and'systemaCized marketing body of knowledge 

-(still Fostly geared to manufactured products) to retailing is derived 

from the fact that, as we will be disEussing in Chapter 2, the issues 

associated with the process of launching a'new product are very 

analogous to the ones a retailer faces in launching a new store. 

In fact, the store with its defined mix of goods and services can 

be viewed as the "product" a retailer offers in the market place. 

But how do marketing men approach the problems of forecasting the 

sales of a new, product? As it will be discussed, in Chapter 2, in 

most competitive situations in which a number*of product brands are 

fightin2for consumers' preference (similarly to the situation in 

which a supermarket is also fighting against competitors to gain 
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.I 
-step approach consumers preference), sales are often derived from a two 

consisting of: 1) determination of how much total business is 
.e 

available; 2) an estimate of how much of that business can be captured 

by the proposed brand. Or, in other words, the sales volume of 

a product brand corresponds to the brand market share (SHARE) of the 

total market demand (MKTDM). This procedure has.. ýeen widely accepted 

in the marketing and business forecasting literature as the natural 

way to estimate sales in competitive situations. Mathematically it 

can be expressed by the identity: 

SAIES = SHARE x MKTDM 

These three interdependent variables (note that each one of these 

variables can be easily derived if two of them are known), combined 

in the above identity, provide a useful framework to clarify further 

aspects of market performance in competitive environments. By break- 

ing down sales into its two major-components, we gain a better under- 

standing of the forces determining store performance., An increase in 

the store's competitors' promotional ýffort, for example, will 

probably increase the overall market demand but*decrease tbe''itore 

I market share. The overall effect upon sales would be difficult to 

appraise if we had not broken down-. sales into market demand and market 

share. Its applications are not only useful in predicting sales of 

new stores but also as a control instrument to monitor and diagnose 

the performance of existing stores'. 

If such identity seems-an obvious choice, why have retailers 

explicitly not made use of such a procedure? The existing literature 



6 

on Retailing does not provide any. explicit discussion concerning 

such a paradox. We have found, however', that the determination of 

a store's market demand or market share'is downright difficult; 

the problem lies in the difficulty of precisely defining and 

making operational the concept of market demand within the retailing 

context, and hence the difficulty of obtaining share-data. 

1.3 The geogra_p4ical dimension of the retailing, 
_MKTDM 

As opposed to manufacturers who can exercise control over the geog- 

raphical area of where to distribute their products, the delimitation 

of the geographical area of a store's market demand escapes the control 

of retailers. For a supermarket located in any large metropolitan 

area,, for example, how can we define the geographical area which 

contains the store's market demand? It would certainly be unreason- 

able to include all, family units of the metropolitan area as the 

store's potential customers, since there would be a very low prob- 

ability of the store being patronized by consumers living very far 

from it., The family units living in the vicinity of the store should 

certainly be included, but how far geographically do we go to draw 

a boundary line? And once this is, established, which percentage of 

the storq's sales will be accounted for by the family units living 

within this area? These two questions are respectively associated 

with the important concepts of "trading area! ' and "concentration inde)e' 

which will be developed in Chapter 4. 
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Performance of a supermarket is heavily dependent upon its location 

as most of, the store sales comes from customers who live in a rather 
.1 

small geographical area around the store. By reflecting the 

pattern of geographical distribution of the store's customers, the 

concepts of "trading area" and "concentration index" shall receive 

considerable attention in our-invdstigation as they'will help to 

operationalize the market demarid, concept (and consequently market 

share) within the context'of the supermarket industry. As the 

concepts of trading area and concentration index underline the 

store's ability to attract customers they should also be considered 

as indicators of market performance. 

Empirical work conducýed by Applebaum (May, 1966), La Londe (1962), 

and Kane (1966) reveals that different stores differ greatly in 

theiýr ability to attract customers (this proposition has also been 

corroborated by our empirical work). The non-controllable dimensions 

of the store's trading'area must be predicted if we want to derive 

an estimate of the store's market demand. A major hypothesis which 

has guided our work in this area is that the distribution of cust- 

omers around'a store is not a random process but follows a defined 

pattern which is influenced and can be predicted by the existing 

exogenous variables (environmental, competitive and controllable 

factors)., 

1.4 Thesis objectives and outline 

Our work has been developed with the general objective of helping 

the development of a theory to improve our understandi ng and prediction 
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of market performance of supermarkets. *As concepts are the building 

blocks of theory, our investigation can be viewed as an attempt to 

develop, operationalize and predict the concepts related to our 

area, of investigation. Kaplan (1964, p. 53) suggests, however, that 

while "proper concepts are needed to formulate a good theoryt we 

need a good theory to ariive at proper concepts".. He calls this 

interdependence between the developmeat of concepts and -the devel- 

opment of a theoretical framework integrating concepts as the 

"paradox of conceptualization". 

We will be seeing in'Chapters 2 and 3 that it has been precisely 

this "paradox of conceptualization" which has been inhibiting the 

process of theory development in our area of investigation. Not 

only the retailing concepts reflecting market performance (such as 

trading area, market demand and market share) have not been properly 

developed and operationalized, but, also, there is no overall theor- 

etical framework integrating these c6ncepts, and thus facilitating 

their development. 

The goal of our investigation consists, therefore, in trying to 

help overcome'this paradox of conceptualization'in order to promote 

the development of a theory to help explain and predict ma7rket 

performance of supermarkets. As such, 'the specific objectives of 

our work are: 

1. To provide a conceptual framework to integrate and facilitate 

the development of concepts related'to our subject'area by adjusting 
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to our retailing context the general and widely used "two-step 

approach" (i. e. MKTDII x SHARE - SALES) of explaining and predicting 

market performance. 

2. Investigate the phenomenon of geographical concentration and 

dispersion of customers around supermarkets and develop the con- 

cepts of "trading area" and "concentration index" as Indicators 

to reflect this phenomenon. 

Develop ways to explain and predict these indicators of cust- * 

omer distribution as a function of a set of exogenous variables. 

4. Develop a formulation to operatiolialize and predict, in 

our retailing context, the concepts of market demand and market 

share, and to use these concepts to derive store sales predictions. 

Consistent with the above objectives, our investigation has been' 

structured in a way conducive. to theory building. We start 

(Chapter 2) by reviewing the existing body of knowledge which can 

help us to develop concepts, propositions and models related 

to our subject. area. In Chapter 2, we review not only the infornr-- 

ation provided by the retailing literature, but also the maeketing 

concepts which can be adapted to retailing. 

Chapter 3 describes the research approach and methodology taken 

in this investigation. This chapter also explains how we have 

developed a conceptual framework to integrate the different indic- 

ators of market performance (integrating trading area with the 
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other three concepts of the two-step approach - market demand, 

share and sales) among themselves and with the exogenous factors 

which influence shopping behaviour. 

In Chapter. 4, the results of our empirical investigation about 

the phenomenon of customer distribution around supermarkets are 

presented. It also develops the-cpncepts of trading area and 

concentration index, and devises formulations to explain and 

predict these indicators of the storets ability to attract 

customers. 

Chapter 5 deals with the concepts of market demand and market share, 

and proposes a way to overcome the difficulty of operationalizing 

these concepts within the-retailing context. It develops formulations 

to predict these concepts, and presents empirical results based 

on these formulations. Chapter 5 also shows (based on the market 

demand and market share formulationg) that the two-step approach 

of predicting sales can also be adjusted and used with reasonable 

success in retailing. 

Our last chapter (Ch. 6) summarizes the major findings and contrib- 

utions of our work. It also suggests in which directions further 

work should be taken in order to develop better soire of the concepts 

herein suggested. 
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CHAPTER 2 

"PREVIOUS WORK AND THEORETICAL FOUNDATIONS" 

By reviewing the retailing literature related to store location and 

the marketing concepts related to sales fore6asung, this chapter 

introduces the theoretical foundations which-giiide the, formulation 

of the present work. 

This chapter is divided into two parts. The first part introduces the 

concepts, propositions and models presented in the retailing literature. 

This information is classified into the three following headings: 

1) Trading Area; 2) Location-Models; 3) Variables affecting'store 

performance. Although most of the existing work deals simultaneously 

with all these three issues, this classification will help us to struct- 

ure better the-existing knowledge* 

The second part presents the marketing concepts which can help us to 

explain and predict store market performance. We start by exploring 

the analogies between products and stores; then we investigate the 

marketing concepts and procedures associated with the process of estilw- 

ating a product's future sales, its market demand and'market share. 

I 
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ý. l Existing 
-nowledge 

from the KeýtAýliýg literature 

2.1.1 Trading Area 

By investigating where the store's custom'ers are located the trading 

area concept occupies a central point in most studies attempting to 

explain and predict market performance in iýetailing. Despite consid- 

erable work in this area, the trading area concept still remains 

vaguely defined and inadequately integrated within a framework to explain 

and predict market performance for retail outlets. 

Definitions and Classifications 

Man .y definitions and-classifications have been developed to clarify 

this important conceptj each one reflecting the particular frame of 

reference or. point of view of the user. 

Plotkin (1965, p. 271) defines trading area as the area from i, h3. *Ch a 

store draws its customers; La Londe (1962, p. 59) as the "perimeters for 

consumer space preference"; the American Marketing Association 

("Marketing Definitions: A Glossary of. Marketing'Terms"O 1960) defines 

it as a "district whose size is usually determined by the boundaries 

within it is economical (in terms of volume and cost) for a marketing 

unit or group to sell and deliver a good or service"., Huff (1964, pp. 34) 

introducesla probabilistic approach to the trading area, concept and offers 

the following definition: "A geographically dalinea ted. region containing 

potential customers for whom there exists a probability greater than 

zero of their purchasing a given class of products or services offered 
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for sale by a particular firm or by an agglomeration of firms" (as in 

the case of a shopping centre). Probability contours show the areas 

where consumers display the same probability, as Figure 2-1 below 

presents. *The "probability contour" concept which Huff's definition 

incorporates suggests that the influence of a store tends to gradually 

fade away with distance, and that it would be artificial to try to 

sharply define a store's trading area through a singular perimeter. 

Fig. 2-1. A Retail Trading Area portrayed in terms of Probability 
contours. Source: David L Ruff, Determination of Intra- 
Urban Retail Trade Areas (Los Angeles: University of 
California, Real State Research Program, 1962). 

J2 . 01 
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-50 
. 70 

. 90 
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Gist (1968l p. 135) classifies trading area into specific and general) 

and suggests that a city has as many small individual trading areas as 

it has individual stores. Each store would have its "individual trading 

area" which would often be small, irregular in size and shape, and would 

normally overlap with the trading area of other individual stores. 

The %eneral trading area" of a community would be the result of super- 

position of the individual trading areas of all stores located in the 

co=unity. 
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Interrelating the trading area contours with a fixed percentage of the 

total customers of a store, Applebaum (1966) divides t1he trading area into 

the following three categories: the primarL trading area - is the area 

closest to the store, with the highest density of customers in relation 

to population which contains the residence of most (60-75%) of the 

store customers; the secondary trading area - is the area adjoining 

the primary trading area with the next higýest ratio of customers to 

population and from which the store draws 15-25 percent of it -s sales; 

the tertiarX (or fringe) trading area is defined as the residual portion 

of the store's trading area. Figure 2-2, presented below reproduces 

Figure 2-2. Primary and Secondary Trading area of a Supermarket. 
Source: William Applebaum, "Methods for Determining 
Store Trade Areas, Market Penetration and Potential Sales", 
Journal of Marketing Research (May 1966), p. 132. 

Mo I 
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the contours of the-primary (60% of the s tore customers) and the 

secondary (20% of the store customers) trading area, empirically found 

by Applebaum'for a certain supermarket in the United States. His 

definition of Trading area is the one which makes' the important and' 

specific link between trading area delimitation and a fixed and pre- 

specified percentage of the store sales volume. 

Kane (1966) emphasises that the determination of the. store trading area 

consists in the first and essential step of the process of predicting 

sales for a supermarket. He defines a supermarket's trading area as 

the area from which it gets 100% of its business. Like Applebaum, 

he divides this area according to the density of customers in relation 

to population into primary, secondary and fringe trading areas. 

Retailers have tried to determine the store's trading area either by 

formulae, or by empirical methods. The determination by formula is 

derived from the gravitational studies and will be discussed together 

with the gravitational models in a later section of this chapter. 

The empirical methods have been based on "customer spotting" procedures. 

Ctistomer Spottin 

The customer spotting technique, well explained in the writings of 

Appelbaum (1968, Section 9 pp. 206-231), consists of interviewing a 

representative sample of customers of a store in order to obtain the 

location of their home address. The address of each interviewed customer 

is spotted on a map of the su rveyed area with a dot. Plotkin (1965), 

0 
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however,, suggests that this information could be collected via existing 

secondary information such as the store customers credit accounts. 

Plotkin's suggestion, although less costly, has limited application 

for our investigation as supermarkets in general do not offer credit 

sales. 

The technique of customer spotting has served as the basis of not only, 

the classification of trading area into primary, secondary and tertiary, 

previously explained, but also to most of the empirical work conducted 

by Applebaum (1966,1968), Kane (1966) and LaLonde (1962). Applebaum 

(1968, p. 206) suggests that while the gravitational model has been 

developed for approximating the trading area of retailers in rural 

and non-metropolitan areas, 'the customer spotting technique was devel- 

oped essentially for urbanised$ densely populated areas. 

Figure 2-3, on the next page, illus. trates the. type of maps which can 

be derived through the customer spotting technique. This map provides 

a very comprehensive picture of the phenomenon of customer concentration 

and dispersion of customers around supermarkets as it portrays the 

location patterns of the store customers and the spatial relationship 

of a store to its customers. It shows, for exampl e, the areas where 

density of customers is very high, -low, or almost non-existent. 

Although the customer spotting maps provide a wealth of detailed inforrr- 

ation, the data must still be reduced into more manageable empirical 

indicators in order to be properly processed and digested. 
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Figure 2-3. Customer Spotting Map For A Supermarket. 
Source: William-Applebaum (196891 p. 219). 

a0 
so 0 4,60" 

0 

0 
is 

0 oil 00a 

- 
410 

Stolo" 

0 lAmile.. 

2 miles 
1/2 mile 

Go 3/4 mile .0*000 I mile 
1 1/2 miles 

S 

S 

I 

The results of the empirical studies, which will be described next, 

can be viewed, in fact, as attempts to summarize the phenomenon of 

customer d istribution around supermarkets in order to allow for a 

better understanding of this phenomenon. 



18 

La Londe's studX 

La Londe (1962) investigated the. pattern of geographical distribution 

of customers around 15 supermarkets in the USA and tried to demonstiate 

that the dimensions of the store's trading area were influenced by the 

store size and type of location. He recognized that the extension of 

a store trading area depends upon tM distance which customers are willing 

to travel in order to shop in a specific store and reflects., therefore, 

the store's ability to attract customers. 

He derived an empirical indicator of trading area by the mean average 

distance travelled by a fixed percentage of the store's closest 

customers ("MADT"). * In order to obtain a relative indication of 

customers' concentration, the empirical indicator was calculated respect- 

ively'with 90% and 70% of the store's closest customers. Table 2-10 next 

page, presents the findings for the 15 stores, including information also 

about store size and type of-store location. 

Table 2-1 reveals that the ability of different stores to attract customers, 

measured via "MADT". varie s widelyo ranging from . 32 to 2.42 mile. s 

(70% of closest customers) and from . 39 to, 3.15 miles (90% of closest 

customers). 

* He called his empirical indicator the store's "drawing power". The' 
term "drawing power", however, has been used with different meanings by 
different authors. We will, therefore, refer to La Lo*nde's measure as 
the "Mean Average Distance Travelled by a fixed percentage of customers" 
or "MADT". 
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Table 2-1. "MADT" at 70% and 90% customer levels by store size and 
type of location. Source: La Londe (1962, p.. 21). 

/ 

!) T fL i MADT (miles) 
store size ype o ocat on 

70% 90% 

40 00 Small Town . 54 1.29 

4698 Urban Strip . 32 -. 39 

5455 Small Town . 87 1.41 

5673 Small Town . 84 1.44 

9030 Urban Strip . 37 . 57 

10004 Neighbourhood Shopping Centre . 74 . 97 

10094 Neighbourh , ood Shopping Centre . 88 1.24 

10320 Urban Cluster . 43 . 62 

10464 Urban Strip '. 41 . 55 

10629 Community Shopping Centre . 98 1.34 

10780 Urban Cluster . 49 . 67 

11362 Urban Cluster . 39 . 56 

11582 Regional Shopping Centre 1.57 1.87 

13468 Community Shopping Centre . 82 1.17 

16800 Regional Shopping Centre 2.42 3.15 

Store size: square feet of selling area within the store. 

An inspection of Table 2-1 suggest -s that the ability of the stores 

to attract customers ("expressed via "MADT") seems. to respond positively 

to variation in the store size. We will postpone, however, until a 

later section of this chapter ("Variables Affecting Store Performance") 

the review of La Londe's work which investigates the impact of exogenous 

variables upon the store trading area. 
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Although without further analysis.. La Londe presented a table reproducýd 

below (Table 2-2). adopting a different wqy to summarize the information 

about the phenomenon of customers' distribution about store customars, 

It shows by type of store location, the percentage of customers loc- 

ated within a radius. of 1.11 and 2 miles. 

Table 2-2. Percentage of customers by store type at It 11 and 2 mile 
distance intervals. Source: La Londe (1962, -p. 25). 

Store Type: mile 
interval . 

11 mile 
interval 

2 mile 
Cumulative 

Urban Strip 51.4% 85.8%' 91.1% 

Urban Cluster 46.7 80'03 91.9 

Small Town 34.6 56.1 65.8 

NeighbourhQod Shopping Centre 20.1. 58.2 83.0 

Community Shopping Centre 16.8 54.9 74.1 

Regional Shopping Centre 2.4 19.8 37.3 

As in Table 2-1 these results are characterized by a wide variqtion 

among stores. 
ýhilst for'the "Urban Strip" and "Urban Cluster" stores 

about 50% of the store customers are concentrated within a radius of I mile, 

this perceritage drops to 20% or less for the stores located in shopping 

centres. . The results of Table 2-2 also reveal that most customers of the 

supermarkets live very close to the store - over 54Z within 11- miles, 

and over 74% within 2 miles (except for the stores located in "Regional 

Shopping Centres"). 
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Tables 2-1 and 2-2 measure the phenomenoý of geographical distribution 

of customers adopting different "indicators". Both ways, however, 

relate apercentage of the stor e customers to a measure of distance 

between customers' residence and shop. Although providing a good 

summary about the distance travelled by a fixed percentage of customers, 

La Londe's basic empirical indicator (i. e. "MADT"-of Table 2-1 and 

used throughout his work) has a major pitfall: as it is measured by 

the mean distance, it does not indicate the percentage of the store's 

customers which is contained within its I'MADV radius. This empirical 

indicator cannot therefore be related to (or help determine) the store's 

maiket demand or sales. The empirical indicator expressed in Table 2-2. 

on the other'hand, establishes a relationship with the store's market 

demand and sales as it specifies the percentage of the store's customers. 

(and consequently store sales) coming from a specified geographical area. 

Kane's findinRs 

The table 2-3, presented on the next page, is based on Kane's empirical 

work. (1966) and compares trading area for supermarkets situated in 

different location types. In this table Kane implicitly suggests two 

ways to indicate the distribution of customers. The first is through 

the radius of the primary trading area and the second, similarly to 

Table 2-2, is by the percentage of total sales coming from a fixed geog- 

raphical area. In both indicators'the relationship 
* between a percentage 

of the store sales and geographical area is precisely established. 

* We have seen (p. 13) that this type of relationship had already been 
established by Applebaum's definition of primary, secondary and tertiary 
trading areas. 
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Table 2-3. "A comparison of Trading Area for supermarkets situated 
in different location types". Source: Berhard Kane, Jr., 
A Systematic Guide to Supermarket Location Analysis 
(New York: Flairchild Publications, 1966), p. 91. 

Location Type Primary Trading(l) 
Area Size 

(Radial Dimension) 

Percentage of 
Total Sales 

0-1 Mile Area 

Neighbourhood Freestanding Mile 65-70 

Central Business District Mile 70-75 
Neighbourhood Business District 1-1 Mile 60-65 

Neighbourhood Shopping Centre J-1 Mile 60-65 
Secondary Business District 1-11 Miles 60-65 
Highway Business String 1-11 Miles 55-60 

Highway Freestanding 1-2 Miles 40-45 

Edge of Downtown 11-2 Miles 50-55 
Co=unity Shopping Centre 11-2 Miles 50-5 5 
Regional Shopping Centre 11-21 Miles 35-40 

The-Primary Trading Area figures correspond to 60-65% of the 
store's customers. 

The results coincide with most of the findings derived'from La Londe's 

work. - Again we notice a great difference between the ability of diff- 

erent stores to attract customers as the primary trading area varies 

from 1-1 mile to 11-21 miles. Despite this heterogeneity the tendency 

of the customers of most supermarkets to cluster nearer the store is 

confirmed, as, for most of the location types, over half of the store 

customers are concentrated within a radius of 1 mile from the store. 

Although La Londe and Kane adopted different classification of store 

types, there is a trend for the stores situated in larger shopping 
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centres to have larger trading areas compared to the stores located 

in areas of small business concentration. (Kane's neighbourhood Free- 

standing and La Londe's Urban Strip. stores) . However, the inability 

to adequately quantify business activity for these location types 

restricts an attempt to statistically relate supermarket location type. 

to their trading areas. 

Kane (1966, ch. 3) generalizes about the distribution of customers 

around a supermarket, stating that a map showing the "distribution of 

supermarket's customers often reveals a definitet clustered concentration 

close to . the store, generally within one. mile from it. Then there is 

usually a clear, breaking point, beyond which the frequency of customers 

diminishes rapidly. The Primary Trading area boundary lies at the point 

where the supermarket drawing power experiences this sharp decrease". 

His experience suggests that it is adequate, in metropolitan areas$ at 

least, to be concerned in detail with the store primary trading area 

(the core area yielding about 65% of the supermarket's business). and 

to treat the secondaryand fringe trading area (accounting for the final 

35% of the store business) as a consequent, though important remainder. 

Generalizations 

The review of the previous work related to the concept of trading area 

has provided, useful insights about the phenomenon of geographical dis- 

tribution of customers around supermarkets. The following generalizat- 

ions about the nature of the geographical distribution of customers 

haVe. emerged: 
0 
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Supermarkets attract most of their customers from a relatively 

small geographical area 
.1 

2. Although small, the dimension of this area varies greatly for 

different-stores 

3. The nature of the geographical distribution of customers present 

a defined pattern - density of'customers, while high in the areas 

close to the storet diminishes rapidly beyond a certain point. 

Although helping to understand, generalize and summarize the phenomenon 

of customer geographical distribution, the contribution of the previous 

works have been, however, mos'tly of a descriptive nature. Despite 

La Londe's effortso little is offered to develop propositions relating 

how the-exogenous factors affect the store ability of attracting Customers 

and consequently the store trading area. A model properly establishing 

trading area of a store as a functionof a set of exogenous variables 

has not yet been devised. To accomplish this is one of the objectives 

of our work. 

Most of the existing location models'and approaches to-determine sales 

of a new store-implicitly or explicitly, incorporate the concept of trading 

area. The following section, by describing some of these models will 

articulate better the trading area concept. 
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2.1.2 Location Models 

Under this category we include the attempts to measure the opportunities 

of a new proposed site and to derive a final estimate of the new store 

sales. We could classify these attempts into: 

Subjective Approaches: 

1. Checklist (Nelson) 

2. Analogue 

II Mathematical Approaches: ' 

3. Gravitational Models 

4. Econometric Models 

2.1.2il Nelson's Checklist 

This is the most elementary method of evaluating a location. It is 

based on the intuitive judgement of the pot ential success of the location 

based on observation of the various factors affecting sales and costs. 

Nelson (1958) has developed one of the most well-known and thorough check- 

lists, which include the following major factors: Adequacy of trading 

area potentialo accessibility of site to trading area, growth potential 

business interception, cumulative attraction potential, compatibilityo 

competitive hazards, and site economics. Each of these factors is rated 

(excellent, good, fair, poor) separately generating a profile of strengths 

and weaknesses of the proposed sites. 
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In order to specifically estimate the s akes volume, Nelson proposes 

a two-step procedure involving: (1) a determination of hoij much total 

business is available, and (2) an estimate of how much of that business 

can be captured by the proposed location. 

He suggests that the trading areas should be dissaggregated into small 

units (blocks for supermarkets and othcr convenience goods stores, - and 

larger units for other store types) so that the amount of business 

available from each is established and then a share for the new prop- 

osed facility is estimated. 7he second step of this procedure is 

illustrated in the figure below. 

Figure 2-4. Percentage of business available for proposed supermarket. 
(these block by block calculations were made for an actual 
situation and are not applicable to any other unless sub- 
stantially modified). Source: Richard I Nelson, The Selection 
of Retail Locations, New York: McGraw Hill Book Company, 1958). 
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Nelson, however$ does not detail how one should determine trading area 

for proposed new stores, nor his basis for estimating the share of. the 

available business which the proposed store will capture in each block. 

Although identifying many important factors affecting store performr 

ance, this early attempt to make location decisions less arbitrary 

has major limitations at it relies heavily on subjective judgements. 

2.1.2.2 The Analogue Method 

It is reasonable to expect that similar stores in similar environments 

shoudd have similar levels of performance. The Analogue Method, best 

developed in the writing of Applebaum (1966, pp. 127-141), consists 

in predicting performance of new stores based on the performance'Of 

existing analogues. Based on the population dot maps and customer 

spotting methodso the method consists in developing zones around the 

proposed site and estimating the sales that the proposed store is likely 

to attract from each zone. Estimates. of sales from each zone are based 

on the drawing power (drawing power being determined from customer spott- 

ing studies, and is defined by Applebauii as the ratio*of spotted cust- 

omers in each zone to the total of all customers spotted) rates of 

similar stores in the same company. Applebaum's evaluation method 

is better explained through his own illustration presented below. 

Table 2-4. Illustration of Applebaum's site Evaluation Method applied 
to Location X. Source: Applebaum, (1966, p. 140). 

(2) (3) (4). (5) 
Zo ne Population Estimated per Estimated Computed Draw- 

(miles) in Zones Capita Sales Weekly Sales ing Powerý% 

, oo -. 25- 4,700 $2.00 $9,400 28 : 
25 -. 50 120900 . 76 9,804 29 

. 50 -. 75 23,000 22 
' 

5,060 15 

. 75-1-00 360300 12 4,356 13 
Beyond 5ý051 15 

$33,671 100 



.1 28 - 

Column one shows how the proposed site is divided into quarter-mile 

zones; the estimate of the population residing in each zone (Column 2) 

is obtained through census tract data. The data presented in Column 3 

is based on the figures obtained from the existing similar stores 

Percapita sales of the analogous stores can be subjectively adjusted 

to compensate for factors not found in the other stores. The 

estimated weekly sales ýy zones'(in. Column 4) is the product of 

the zone population by the zone per capita-expenditures. By totalling. 

these figures we obtain the total estimate Of the store weekly sales. 

Column-5 expresses the values of Column 4 as a percentage of the 

total of Column 4, and serves as a check on how close these percent- 

ages match the values of the analogous stores. If they are closely 

matched then the analyst has more confidence in his estimates* 

It is worthwhile noticing that Applebaum's method explicitly accounted 

for the sales from the residents beyond the one mile radius, by 

assigning that 15% (based on the analogous values) of the store 

sales would come from this zone. Customer spotting and population 

maps can, therefore, be restricted to a rather small geographical 

area (in the above example within a radius of I mile) at the same 

time, however, that total sales of the store (coming from the residents 

within and outside the 1 mile radius boundary) are accounted . for. 

Applebaum's method can only be used if there exists analogous storesp 

and when customer spotting and census data about these stores are 

up; --to-date., The method's main-limitation consists of the difficulty 

in matching the market conditions of two stores (an existing store 
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with a proposed new one) and to make the necessary adjustments to 

account for each particular situation as-there are so mafiy inter- 

vening variables affecting store performance. 

2.1.2.3 Gravitational Models 

The Grav3-tational Modelso so called due to their similarity to the 

models of gravitational attraction of the Physical Sciences., comprise 

the most important systematic attempts in Retailing to mathematically 

estimate the Trading Area and Sales of retailing units. The basic 

gravitational notion is that the attraction exercised on a cons=er 

in a certain area by a certain retail centre at a ce rtain location 

is directly proportional to the size of the retail centre and inversely 

proportional to the customer's distance from the centre. 

The first and better known gravitational model applied to Retailing 

was developed by Reilly in 1929. Reilly's law, formulated to apply 

principally to fashion and shopping goods, states that two cities 

attract trade from an intermediate town in the vicinity of the break- 

ing point approximately in direct proportion to the population of the 

two cities, and in inverse proportion to the squares of the distances 

from these two cities to the intermediate town. This can be mathem- 

atically expressed through: 

1ý 
a ( 

-B 
Pb b 

Where 
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B Proportion of the trade from the intermediate town attracted 
a 

by city A 

Bb Proportion of the trade from the intermediate town attracted 

by city B 

Pa= Population of city A 

b z* Population of city B 

D* Distance from the intermediary town to city A 
a 

b= Distance from intermediary town to city 

Converse (1968, p. 20) has modified Reilly's law to determine the 

breaking-point between two citips; the point at which trade is equally 

divided between the two cities (derived from Reilly's law) can be. 

expressed through: 

DD ab (2-2) 
oa 

+ 
FPb 

Where 

D Di*stance between Breaking-Point to the city A 
oa 

Pa Population of city A 

Pb Population of city B 
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lie suggests this formula be used to compute the breaking-point between 

a centre and each one of its surrounding competitors. By linking 

these pointsp the contour which delimits the centre Trading Area is 

derived, as shown in the illustration, Figure 2-5, below. 

Figure 2-5. Determining the Trading Area contour with the Breaking- 
Point Formuia. 

Competitor E Competitor B 

Centre 
Centre A Trading 

A Area 

Competitor F Competitor C 

The breaking-point procedure assumes that the trading area includes 

the family units which preferred (probability equal or higher than 50%) 

to shop in a certain centreo and it does not account for the possib- 

ility of stores having overlapping trading 'areas. '*In metrop . olitan 

areas, where different supermarkets are often located very near to 

one another, and have consequently overlapping trading areas, it would 

be unrealistic to use the breaking point formulation to delimit trading 

areas. 
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An even more serious limitation from this procedure, typical also for 

all other gravitational formulations, is that once trading area con- 

tours are established there is no indication of what percentage of 

the store business comes, from within the trading area. -This limit- 

ation, therefore, incorporates a great uncertainty (as the percentage 

of the business coming from outside the trading area boundaries. is 

unknown) to any forecast derived through gravit ational formulations. 

Huff (1964) has developed a model which is not restricted to 

delimiting Trading Area through a contour based on 50% preference 

limit, - but defines different contours for different probabilities 

as was illustrated in Figure 2-1. Huff's formulation enables the 

gravitational model to be adapted to the more realistic situation 

in which consumers are confronted with a multiplicity of sh opping 

options (in prior gravitational formulations, not more than two options 

could be simultaneously dealt with). Huff expressed the consumer 

preference in the following probability terms 

S. /T 
P. 

tj (2-3) 
3. j n. x 

i=l i ij 

Where 

P 
3. j 

The probability of a consumer in area i shopping at a 

particular location 

S. The size of the retail centre in location j 
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T. - = The travel time involved in getting from area i to a shopping Ij 
facility 

11 

An estimated sensitivity parameter relating kinds of shopping 

trips and distance 

n= Number of retail locations 

There is a basic similatity between Reilly and Huff's formulation 

as both are expressing how an aggregate of potential-expenditure 

is being distributed between different. shopping centres. Huff's 

model introduces the probabilistic approach which more realistically. 

accounts for the situations characterized by overlapping Trading Areas. 

It does not adopt a constant exponent (as Reilly does, assuming it 

to be equal to 2) for the distance factor. The values of the X para- 

meter vary according to different types of products and reflect the 

amount of effort (travelling and shopping time) which consumers would 

be willing to put forth to shop. Huff suggested an iterative fitting 

technique for estimating X. Successive values of X are estimated 

between a'lower and upper bound through a continuous interative pro- 

cedure until the error term between the estimated and the actual "X" 

reaches a specified minimum. 

Formulas (2-4), (2-5) and (2-6) presented next page, were developed by 

Huff as extensions of his original expression. The expected number 

of consumers in each location which will shop at centre j is given by: - 

E 
2. j 

-p 
ij 

C1 (2-4) 
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Where 

E 
ij - The expected number of consumers. originating at i aiýd term- 

inating at j 

P3. 
j = 

The probabi 
. 
lity of a consumer in area i shopping at a 

particular location j 

C. - The tottl number of consumers at I 

The expected average annual expenditure A for a given product or product 

class by. the consumers from a given area i shopping at a particular 

retail facility j, and the total expecte d annual sales for a given 

retail facility can be respectively expressed by the two following 

expressions: 

A 
3. j =E 

ij 
B ik (2-5) 

A (2-6) 
J=l ij 

Where 

A.. = The expected average annual expenditure A, for a given product 

or product class by the. consumers at i shopping at j 

B 
: Lk = The average annual amount budgeted B by consumers at i shopping 

for a given product or product class k 

T. The total T expected annual sales for a given retail facility 

m The number of areas or zones in the study 
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Many other models based on the gravitational principle have been 

developed during this last decade. Examples of such developments 

are the raodels known as Lakshmanan-Hansen (1965)v Haydock (1966)ý 

Lewinsham (1967), Black (1966), Harris (1964), Lowry (1964). Theyý 

incorporate further refinements to the original model developed by 

Reilly, but are still based on the two basic gravitational factors 

of "Attraction! ' and "Repulsion! ' (or-a Deterrence Function). These 

models, however, adopt different procedures to measure these factors. 

Table 2-6 presented below, illustrates some of these procedures. 

T'able 2-6. Gravitational Models and their Attractiveness ahd 
Deterrence Functions. Source: "Urban Models in 
Shopping Studies", 1970, p. 34. 

Attractiveness Deterrence Function Model 

Population (Distanceý2 Reilly 

Floorspace (journey tipe)-2 Huff 

Sales -b (distance) Lewisham 

(Sale s)a Exponential-k(distance) BlAck 
(Combination (Journey Time) -b Haydock 
of indices) a 

(Floor Space) a (distance) -b Teeside- 

All these gravitational models can, in fact, be expressed bv the 

f ollowing very general formulation: 

A discussion'about each of these models is presented in "Urban 
Models in Shopping Studies" (London: National Economic Development 
Office, 1970). 
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S-E. P.. (2-7) 
1 Ij 

Where: . 11 

ij. 
Ai IF (d ii) (2-8) 

n AJF (d ij 

ýubject to the constraints 

E S.. S. (2-9) 

SE 

Where: 

S Is the expenditure in shopping centre by the households 

resident in zone i 

E. The expenditure available in zone i for shopping 
.1 

P 
Ij 

The percentage of shoppers at a. particular location 

A Some measure of, "attractiveness" of shopping centre j 
(usually proposed floor space, for non-existing centres) 

.Si 
The sales in shopping centre J 

F(d ij Some unspecified function of the "distance cost" involved 
in travelling from i to j (deterrence function) 
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Number of Retail locations 

m- Number-of areas or zones 

The total sales of shopping centre j would then be expressed by: 

T. = 
T! 1 

s.. j i=1 11 

As it-has been previously stated (and further explained'in the paragraph 

below), the severe limitation of the gravitational models consists of 

failing to determine which percentage-of the store business comes from 

any defined geographical area, be it from each of the component zones 

or areas in which the store trading area is divided, or from the entire 

store trading area. 

This'probl&m may not be so serious in analysing the macro-systems 

of retailing (such as a large shopping centre or the entire shopping 

structure. of a town) in which the boundaries of their trading areas may 

coincide with some natural boundaries such as town geographical limits 

or distinctivd patterns of populatior, concentration (so that the 

segments of population excluded from'this area could be of negligible 

importance for the centre's total business volume)- For. supermarkets 

located in densely populated metropolitan areas, however, there is 

no natural boundary to define a store trading area. The gravitational 

models give no indication about"whi'ch percentage. of I sales come .s from 

outside the trading area (it could, for example, be either 10%, 20% or 

50%). ' Because most supermarket sales come from a small geographical 

area', the need to identify clearly which percentage of the store sales 
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come from a defined trading area then b6comes especially critical. 

Sitailarities among these three types of models 

Although the three previous models (Nelson's, Analogue and Gravit- 

Ational) adopt different procedures, they all share a similar format. 

Thtit e9timation of the store's performance implicitly or explicitly 

involves a ti, ýb-step procedure consisting-of (1) the determination of 

how much total business is available and (2) an estimate of how much 

of that business can be captured by the proposed location, Nelson's 

E'6ttaulations ate very explicit in this procedure, but the other two 

formulations require further explanation. 

If we refer to table 2-4 of the analogue method, we will see that 

the information contained in columns 2,3, -and 4 could be re-arranged 

so as to coincide with the two-step procedure previously mentioned. 

If Ve multiply the population (colum: ri-2) by the information of the 

Arta weekly per tapita dXpdtiditures in supermarkets, we would then 

determine "how much busitiess is'available in the area" (i. e part 1 

6f the tvoý-step ptocedure), By dividing the area estimated per cap- 

j LtA bales in ýL pAtticulAt store (column 3) by the information of 

the %qeekly per capita expenditures in supermarkets, we'find an 

indicator of "how much business can be captured by the proposed loc- 

ationý' (part 2 of the two"step procedure). Supposingýthe weekly 

ptk capita expenditures in a supermarket to be US$20.00., the follow- 

ing example, 
_with 

data extracted from Table 2-4, illustrates our 

transformations: 
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Procedure adopted in Table 2-4; 

(Column 2) Population in the area' 4,700 

(Column 3) Estimated per capita sales ....... $2.00 

(Column 4) Estimated weekly sales ....... $9,400 

I 

Transformations to coincide with the two-step procedure: 

(Step 1) Available business in the qrca 4,700 x $20 

(Step 2) Share of captured business $2.00 ve' $20.00 

Estimated weekly sales 

$94,600 

. 10 

$. 99400 

The general formulation of the gravitational model was given by 

equation 2-7) i. e.: - 

S.. = E. P.. 
Ij 1 13 

(2-7) 

a 

We could also identify in the right-hand side of this equation the 

two parts of the two-step proceddre, expressed respectively by 

The expenditure available in zone i for shopping 

(Step 1) 

P.. *, 
= The probability of aonsumers in area i shopping at 

a particular location j; which corresponds to the 

share of business to be captured by the proposed 

location (Step 2)- 

or as it is expressed by Expression 2-8: 

=-Aj 
/F (d ij- ) 

13 Z7. A. /F (d 
311 ij 
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The existence of this similarity among these models is very revealing 

as it demonstrates a common line or reasoning among them, They are 

all based on-the two-step procedure by iqhich the store sales in an. 

area is the product of the amount of available business (or the area 

Market Demand - "MUDM! ') by the share of the business captured (, or 

the store Market Share, "SHARE"), leading to the familiar identity: 

Sales = MKTDM x SHARE. 

What seems, however, very surprising is that the authors dealing with 

the analogous and gravitational models do no't explicitly recognize 

that their modelling is based on the above identity. It is also. 

interesting to notice that in all three models this identity is applied 

to smaller segments or zones of the trading area, the results of which- 

are subsequently aggregated to generate the store total sales estimate. 

None of these procedures, however, explicitly deal with the concept 

of an aggregate store market demand and aggregate store market share. 

Econometric Models 

By using regression analysis the econometric models of retail location 

attempt to explain and predict-performance as a function of a set 

of exogenous variables. Falling within this category we find the works 

I of Cottrell (1971)0 Davies (1973). Heald (1972), Clawson (1974) and 

Fenwick (1976). 

Recognizing that the performance of a store is influenced by a multi- 

plicity of factors, these econometric models have tended to adopt a 
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very uninhibited approach by identifying and considering an excessively 

large number of exogenous variables. Heald. and Davies, for-example, 

start their model building process by considering 30-or more exogenous 

variables. By using stepwise regression and factor analysis the number 

of variables included in the final models have been reduced to about 

5-10. 

An outline of some of the features of these models is presented in 

Table 2-7 below. The results of some of these models are shown an the 

following page in Table 2-8. 

Table 2-7. Features of Econometric Models in Retailing-. 

Model Unit of 
analysis 

Endogenous- 
variable: 

Number of 
exogenous 
variables 

Degree 
of expl 
anation 

Sample 
Size 

Init. Final R2 

Cottrel'I Super- Store 15 5 . 91' 37 
market Crocery 

Sales 

Davies Durable Store 30 5 . 71 30 
goods Sales 
outlet 

Heald Stores Sales 50 6 . 88 70 
(not iden- . 
tified) 

Clawso .n Savings & Net Savings 28 10 . 90 26 
Loan Assoc- gain 
iation 

Fenwick Building a) Branch 12 . 46 76 
Societies Balances 

b) Total 12 4 . 68 76 
Balances 
of all 
branches 
of an 
area 
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In all these three models the exogenous variables-have been categorized 

into three main types: a) External or Environmental, b) Internal or 

Store Characteristics and c) Competition. It is interesting to notice 

that these three categories of variables have always been represented 

in all of the proposed models. ýA discussion about the impact of, 

these exogenous variables., upon store performance is presented in. the 

next section of this chapter. 

Fenwick (19769 p. 265) finds that the explanatory power of these 

models is grossly overstated, as he agrees witý Alpert*& Bibb's 

(1974, pp. 72-74) assertion that in stepwise regression, the appropriate 

degrees of freedom should be based upon the. total number'of predictors 

avail able, and not the number finally selected. Due to the prolific 

numb'er of variables initially considered, Fenwick claims that the 

coefficients of determination of'these models, although large$ are not 

greatly superior to those expected by chance alone. 

Different to the other location'models previously presented'O the-ecorr- 

ometric, modelling formulation produces an already aggregate estimate 

of the outlet performance. Sensitivity analysis on the impact of 

variations on the exogenous variables, can, therefore, be performed 

more easilye 

Although good predictors of store performance (good empirical validity), 

the existing econometric models leave much to be desired in terms of 

actually explaining the-store performanc'e, (poor construct validity). 

Limitations are especially serious concerning the simplistic and 
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unrealistic assumptions made about the nature of the store trading 

area and the. impact of competition. 

Much of the environmental data incorporated in these models, such as 

population, -class structurep and income, 
. 

are derived from the hypoth- 

etical retail unit trading area Suprisinglys howevero little concern 

seems to be demonstrated towards this- very 'important process of deter7 

mining the trading area boundaries. They have been arbitrarily 

defined often to coincide with some kind of administrative boundaries 

where demographic data was already conveniently available. There was 

no assu3; ances however, that these trading areas would actually reflect 

an outlet ability to attract cus . tomers, Heald was I the only one who 

attempted to empiricallY'defi'ne the trading area boundaries for the 

existing Units; 
* he does not, however, elaborate how this'boundary is 

to be determined for proposed new units. 

The intensity and nature of the st I ore competition varies according 

to the distance between 'competition and stores, These models, however, 

take no account of this important factor, assuming the impact of 

competition to be independent of distance. 

The existing econometric models have tried to relate a set. of' exogenous 

variables directly to sales, It will'be'discussed in the second'part 

of this-chapter, however, that'by disaggregaiing sales into'market 

demand and market share-one achieves better'understanding ofthe mech- 

anism by which exogenous variables affect marketing, performance. It 

Adopting the cust omer spotting technique, he defined trading area by the 
radius which enveloped 90% of the store customers, 
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is known, for example, that the impact of competition upon sales is 

the net result of its positive impact upon market demand (increasing 

competition tends to increase the size of. the market) and of its 

negative impact upon market share (increasing competition causes 

a drop in market share). 

Regression models are based on the a4sumption of independence between 

the variables in the predictor set. The problems of multicollinear ity, 

however, are very severe and they can reduce the precision of the 

model estimation. Fenwick and Davies have attempted to overcome these 

problems of interdependence by using principal component analysis 

and factor analysis. Heald and Cottrell did not even consider or 

investigate the multicollinearity problems in their predictor sets. 

We cotild summarize our comments about the existing econometric models 

("Sales =f (exogenous variables)") by generalizing that while these 

models can achieve satisfactory empirical validity, their constructual 

validity is, however, very inadequate, 

2: 1.3 Variables affecting store performance 

With the development of the econometric models the list of exogenous 

variables believed to affect store performance becomes almost end- 

less. The frequency which some of the variables appear in the many 

different models previously discussed, leads us to believe they are 

more important than others. A prior reasoning and empirical results 
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are helping to generate a body of knowledge about the impact of 

these variables upon store performance. This section will identify 

some of these more "popular" variables, reviewing the existing hypoth- 

eses about how they are believed to affect store performance, and 

presenting some of the existing evidence about their impact. All 

the models developed to estimate store performance, implicitly or 

explicitly identify the way in which*the ex9genous variables are 

believed to affect store performance. 

There are three main categories in which these variables can be 

classified: 

a) Store Characteristics 

b) Environmental Factors 

c) Competition 

In general3, the variables fal ling wit . hin* the first category are 

the controllable factors of the retailing mix, while the variables 

of the last two categories escape the control'of retailers. 
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2.1.3 Store Characteristics 

1.1. 
_, 

Varie_ty of goods -(Store 
Size) 

Among the controllable variables affecting store performance, the 

variety of goods (store size) seems to be the most important onev 

as it has been included in so many of the existing retailing studies. 

The size of the store has been used as the empirical indicator of 

the range of products offered by a store. La Londe (1962, p. 2) 

indicated that for a supermarket, "the square footage measurement 

retpresents the best measurement short of an actual physical i nventory". 

'Rosenbloom (1976) summarizes much of the existing views about the 

impact of the variety of merchandise, upon consumer preference towards 

shopping when he suggests that an increase in the variety of merchand- 

ise tends to increase the distance consumers are willing to travel to 

gain access to the store offering it. *His ideas are illustrated in 

Figure 2-6; presented on the fo. Uowing page. The level of merchandise 

variety at V is associated with a willingness of an average consumer 

to travel. the distance Dle By 
. 
increasing. variety from V1 to V 2' the 

consumer's willingness to travel extends from D1 to D2, expanding con- 

sequently the store trading area. Eventually a point of maximum distance 

is reached such as D, beyond which increases in variety will not 3 

attract more distant customers* Rosenbloom recognizes that the relat- 

ionship between merchandise variety and distances travelled will vary 

widely for different kinds of retailers and for different environmental 

characteristics. 

e. 
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Figure 2-6. Product Variety and distance travelled for shopping. 

10 

3 ------------------- 

------------- 2 
E0 

v2 v3 ARIE Y V T 

The gravitational faodol Is based upon the hypotheses that as the store's 

variety of goods increases so does the store's ability to draw custorý- 

trs,, Pbr tnost graVLtatibnal formulations, the size of the store$ reflect- 

itig the 9tore product assortment and variety, is the measure of the 

Att'rattioti iAttor bi'the retail tentre, As we have seen in earlier 

parts bi this chapttt$ the gt&Vitational models actually provide an 

txplicit tiathematical ihdicatibh of how an increase in store size 

9XPAhdb t6h9wner pkiýfettiice tiwa; rds the stores 

C6tttell ahd Heald's edonomettid models mathematically relate store 

site to store sales. There is, however, much doubt about which way 

eaUsatibh runs between size and sales. A traditional procedure widely 

uttd am6hg retailers (and also adopted by the supermarket company from 

where our empirical data was collected) consists in deriving first an 

estimate of the possible level of. sale of a new store in a proposed new 
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pite and then, based upon'this estimate, a decision is taken about 

the pize of the new store. In these cas'es, the size of the store is 

gpnsidered as a dependent variable, although it is-als o recognized 

ýhat the product variety (and therefore size) of the new store has 

ppme Wlpepce on the level of sales. Because of the likelihood of 

this twot--way causation, it becomes inadequate to determine the impact 

Pf size on sales. We must, therefore,, use another indicator of store 

performance which is clearly caused by-store size. The-distance 

ýrgvejlpd by consumers (or the trading area) seems to be t he ideal 

pplption for this methodological problem. 

La. Londe (1962, p. 2) confirms this point by stating that "the distance 

La fustome; ýravels to purchase convenience goods is dependent upon 

ýhe prqdýjct offering at the retail site. In most metropolitan areas 

ýIiere-are probably more than a dozen supply sources for convenience 

goods within the daily travel sphere of the normal consumer,, The 

tptal offering at the retail location will influence the customer's 

C-, -igice of shopping site. " Although not performed by La Londe, he 

provided pgfficient data so that we could. test this proposition via 

jagItipie regression analysis. - 

Tlig, data provided by La Londe's empirical work allowed the development 

pf econometric models to investigate the impact of the-variables-size 

ftTid population density upon the distance which consumers'are willing 

tq travel (indicatedp, as explained earlier, by-the "MADT"). We reproduce 

the data matrix (Table 2-90 next page)-we-have compiled based on the 

intormation provided by La Londe (extracted from his'tables 9, and 16). 
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The results of the. fitted equations are ýresented in Table 2-10. 

Table 2-9. La Londe's data: Meýn Average Distance Travelled 
(70% and 90%), store'size and density. 

STORE "MADT" 
- 70% 

(miles). 

11MoT11 
- 90% 

(miles) 

SIZE 

2 (Ft 

DENSITY 

1 0.54 1.22 4000 802 
2 0.32 0.39 4698 9280 
3 0.87 1.41 5455 479 
4 0.84 1.44 5673 1042 
5 0.37 0.57 9030 9135 
6 0.74 0.97 10004 9089 
7 0.88 1.24 10094 2297 
8 0.43 0.62 10320 '10271 
9 'o. 41 0.55 10464 16279 

10 0.98 1.34 10629 4532 
11 0.49 0.67 10780 16184 
12 0.39 0.56 11368 15283 
13 1.57 1.86 11582 9089 
14 0.82 1.17 13468 7037 
15 2.42 3.15 16800 6858 

Mean . 8o 1.15 9624 7843. 

Density of Population expressed as population per square mile.. 
within 11 mile radius of survey stores. 

Table 2-10. Multiple Regression Equation Results based upon La Londe's 
data. 

Dependent Constant Independent Variables R2 St. DEV 
Variable. 's2. ze Density of residuals 

14ADT 70% -0.0204 . 000135 -. 0000653 . 6o . 349 
(0.07) (4.5) (-3.4) 

MADT - 90% - - 0.437 
.. 

0000154 -. 0000995 . 62 . 431 
(1 .3 ) (4.2), ' (-4.2) 
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The high t-values (significant at the 99% level) of the size coeffic- 

ients of both regression equations in the table on the previous page 

confirm the hypotheses that as the range of products offered by store 

(ieflected by store, size) increases so does the ability of the store 

to attract customers. The fact that as much as 60% (i2) of the 

variations in the "Mean Average Distance Travelled (MADT)" can be 

explained by variations in our pair of exogenous variables ýndicates 

that consumer preference towards supermarkets is influenced by these 

variables. 

A rimilar conclusion has been arrived at by Bishop (1969). He devel- 

oped a regression model in which it was found that the size of a super- 

market was positively related to driving time from home to shop. 

Driving time or distance from home to shop can be viewed as equivalent 

indicators of the store's ability to attract customers. 

The existing previous work gives, wide ýupport, to the.. propositiOn 

that the store variety and assortment of goods (reflected by its 

empirical indicator - store size) positively, influences consumer pre- 

ference towards the store. The high degree of corroboration received 

by this proposition makes it approach the status of law-like 

generalization. 

2-, l_., 3.2.. 2 -. Parking Space 

The trend of increasing car ownership has made the availability of 

parking space a major characteristic in determining customer store 

preference. 
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As the availability. of parking spaces in'most urban areas becomes 

increasingly difficult, the supermarket which cannot provide cust- 

omers with parking facilities is in a very disadvantageous position. 

Although in Brazil most of the new supermarkets have their own park- 

ing lots, we still find a large number of older stores offering none 

or-inadequate parking. facilities. The availability and adequacy 

of parking spaces emerges then as a major characteristic by which 

consumers discriminate between competing supermarkets. This point 

has found support in a motivation research, conducted in Sao Paulo, 

Brazil C'Supermercado Moderno", February 1976, pp. 10-24) to invest- 

igate the attitudes of consumers towards supermarkets. The research 

revealed that the availability of parking spaces was one of the 

store's attributes, ranked as highly important by consumers in their 

supermarket selection process. 

Heald in. his econometric model has included "parking-spaces" as one 

of the predictor variables of his prop6sed, sales equation, andlound 

it to be positively related to store sales. The significance of these 

results cannot be appraised as there was no information about-the- 

T-values. 

In the United States (where so much of the-retailing, -studies have 

been generated), most of the supermarkets provide customers with 

adequate parking facilities. As such, this variable becomes a less, 

important factor by which customers differentiate between competing 

supermarkets. ' This fact might justify the little emphasis which the 

variable parking has received in the reviewed retailing studies. 
t 
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2.1.3.1.3 Store Age 

Stores, like products, have a finite life determined by the general 

pattern of change of retailing institutions in response to general 

changes in the market place. 

Newer supermarkets tend to be larger. and batter equipped, Providing, 

therefore, better services to the-consumers . Applebaum (1968, p. 51) 

has identified that supermarkets, similarly to products, go through 

the stages of growth, peak or maturity, and decline. 

Fenwick (1976) has incorporated age of the branch in both of his 

equations, positively relating it to branch balances. Actually, 

from his predictor setp age emerges as the variable with the high- 

est T-values, demonstrating the strength of the relationship between 

age and*the performance of building societies. It is reasonable, 

however$ to accept that'age had a differeit'impact onýsavings'instit- 

utions compared to other types of outlets. ý The low frequenC"Y-w . ith 

which customers go to building societies compared, for'example, *to 

the high frequency in which they shop in-supermarketsg suggests that 

the growth stageof a savings institution should take much longer 

than'the one for supermarkets. It. seems that customers become quickly 

familiar with new supermarkets, as it is demonstrated by the high 

volume of sales in its first months of operation. Supermarkets would, 

therefore, reach peak volume of sales in the first'years of operation; 

the fierce competition which characterizes the supermarket industry tend-s 

to shorten the growth period of the stores and put them quickly into the 

decline stage. Therefore, as opposed to the saHngs institutions, we would 
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not expect age of a supermarket to. be monotonically (positive) related' 

to store performance. 

Other Store Characteristics 

The consumer preference for-any store is'also strongly influenced 

by all OLher aspects of the. retailing mix, such as. price levels, 

promotional effort and all other factors which contribute in making* 

shopping in a particular store an attractive experience - such as the 

courtesy of service, speed in checkouts, cleanliness, lighting, store 

decoration and layout. The importance of these factors have been 

confirmed through consumer research conducted in Sao Paulo (February 

19'76,, "Supermercado Moderno"O pp. 10-24). 

Although important, these variables have not been incorporated in 

the previous studies and models -to explain and-predict store 

performance. The reason for this omission seems to be the difficulty 

V. Ach exists in, making these concepts operationalizeable. In order 

to, hold most of these factors relatively constant, most of the prev- 

jous empirical work was performed in retail units belonging to one 

company. Although not eliminating the impact of these variables, 

this methodological stratagem has minimized-it. 

Except for-Cottrell's, model-(-1971)-which has incorporated a measure 
of price by identifying four price levels and assigning values from 
1 to 4 for these levels. 
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.. 
ý. 1.3 Competition 

Competition has been recognized by all retailing studies as a major 

variable affecting store performance. In none of the location 

studies, however, has competition received a greater detailed emph- 

asis than in the gravitational models. 

Actually competition is the key element in the, gravitational model 

since consumer's preference towards a store is determined by taking 

into account the size and distance of all oth er competitors. It is 

assumed that the intensity of competition varies directly proportional 

with competitor size (size reflecting the variety and assortment of 

products offered), and varies inversely (and exponentially) to the 

distance. 

Consistently with the schemes of product classification developed 

by Copeland (1923) and Aspinwall (1962), the gravitationalistso piov- 

ecred by Huff (1964), have varied the intensity of the deterrence 

distance factor (i. e. the value of the exponentX ) by varying it 

accordingly to the type of goods which the store sells. For stores 

selling convenience goods (or red goods), for example, as consumers 

will not t. end to travel longer distances for shopping, the intensity 

of competition drops very fast with distance (a high value for-" 

On the other hand, for stores. selling shopping and speciality goods 

The amount of effort (and consequently distance travelled) which 
consumers are willing to spend in the shopping process has been used C2 
as one of the major criteria in the classification of goods developed 
by Copeland (Convenience goods, Shopping goods, and. speciality goods) 
and Aspinwall (redo orange and yellow goods). 
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(or orange and yell. ow goods), as consumeis are willing to put more 

effort and to travel longer distances for shopping, competition will 

also be exercised by distant competitors (a low value for "; Q')* As 

supermarkets sell mostly convenience-type goods, we can assume that* 

the intensity of competition will decline rapidly with distance. 

The quantification of competition has received a most crude treatment 

in all other mathematical location models. The econometric models 

take no account of the distance and they tend to measure competition 

simply by the number of competitors within a certain area with no 

attempt to discriminate different intensities of competition accord- 

ing to outlet size- 

illustrated by the following questions, two-other critical issues 

about-competition have received little or no attention: 

/ 

. 1) How to determine the geographical 'area in order to account for 

competiticn? In general, this decision has been arbitrarily taken 

to be. restricted either to a defined area; for example, within one 

mile encircling the store (Cottrell, *1971, p. 17). or to coincide 

within a conveniently defined trading area. (Competition just out. - 

side the boundary. is not considered). 

2) Which type of retailers should be considered as competitors? 

For a supermarket, for example, competition is exercised by a nearby 

open marketq by a liquor store, by a health food shop, by a chemist 

and by a department store. All these types of retailing outlets 
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t 

exercise some degree of competition within certain product lines 

sold by a supermarket. The task, however, of trying to take into 

account all types of competing retailing outlets-seems almost too 

formidable. The difficulties of measuring "heterogeneous" competit- 

ion seem so severe that in most studies this critical problem is 

spared by considering as competitors'only outlets under the same 

classification. So in the studies of supermarkets,, the measurement 

of competition has been restricted soýely to other supermarkets 

(Cottrell, 1971, p. 16) and likewise competition in the building 

society industry was accounted for only by other building societies 

(Fenwick, 1976 , p. 275). 

Applebaum and Cohen (1968, p. 33) claim that if supermarkets are 

located side by side each store will have a bigger trading area. 

Conselquently, the effect of very close competition would be to enlarge 

each store's demand. This argument can be justified by the fact that 

competitors (i. e. close competitors) add to the assortment and variety 

of goods at the retail site and, consequently, exercise a greater 

attraction to customers. By recognizing-that the 'dimension of the'', 

store trading area is related to the store market demand,, Applebaum 

and Cohen's claim finds support also in Kotler (1971, p. 91) when he - 

remarks that "there is reason to believe that-total demand is stimulated 

by the entry of more firms ....... The entrance of new firms is expected 

to depress the price and augment total promotional expenditure both 

having the effect of stimulating the, level 6f, total demand". 
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2.1.3.3. 'l Population Density 

11 
Population density affects store market performance as the amount 

of available business depends on the area's population; in other 

words: 
_ 

Store Sales - f(Total Market Demand). More than affecting 

the number of potential customers, population density is believed 

to affect also the pattern of shopping behaviour towards supermarkets. 

Applebaum and Cohen (1968, p. 33) believe that the denser the pop- 

ulation is, the larger the size of the trade area, but the greater 

the percentage of sales that would come from nearby. Table 2-11 

belowq reports the findings of a study on the effect of population 

density, based on the experience of 65'supermarkets (located in 

predominantly residential areas). 

Table 2-11. Effect of population density upon Supermarket Trading 
Area. Source: Applebaum and Cohen (1968, p. 33). 

Number of Population -Trading 
% of Sales 

Stores within one Area beyond Within 
mile of the extent, one mile one mile 
store 

25 7,000 11 miles 75% 25% 

20 170000 11 miles 60% 40% 

20 27,000 2 miles 50% 50% 

Results presented in this table seem somewhat contradictory as we 

would expect the stores with higher percentages of sales beyond 1 mile 
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to also have larger trading areas. As the authors do not explain 

how trading area is computed (nor is it specified what percentage 

of store customers are contained in the TA) the results about trading 

area are difficult to interprets Applebaum and Cohen (1968, p. 33) 

also suggest. that denser populations attract more and larger super- 

markets to one focal point which makes this larger offering of goods 

attract people from more distant areas. What they are actually 

suggesting. then is that competition is related to density, and that 

it is the variation in competition, and not densityp which directly 

influences trading area* 

The very high T-test values (significant at the 'level of 99%) of 

"density" in the multiple regression analysis equations, previously- 

presented in Table 2-10,. shows that the impact of population density 

is definitely negative upon the "Mean Average Distance Travelled" 

to, supermarkets (at both 707. and 9Q% levels). 

Although without supporting evidence, it seems reasonable to presume 

that a higher population density tends to diminish the distance 

travelled for shopping. We believe that the charactek. of a resident- 

ial area and the consumer's perception of distance between residence 

and store is affected by the Population. density. 
-Two 

different- 

consumers, for example,. one living in a scarcely populated area and 

the other in a very densely populated area might perceive differently 

the distance and effort involved in. a shopping trip of, say 1000 

meters. As highly populated areas tend to attract other retailers, 

consumers find more alternatives for shopping closer to home. 

.k 
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Also, the car's mobility tends to, be inhibited in more densely 

populated areas as parking spaces become more difficult or expensive 

and traffic is likely to move more slowly. 

1.10.3.2 Store Cbmplex 

La Londe (19621, Ch. 1) has recognized that the, Product offering in 

a site is not only composed of the store's own assortment and variety 

of goods but also by the existence of other retail outlets in the 

vicinity of the store. 

The early empirical studies about trading areas conducted by La Londe 

(1962) and by Kane (1966) assumed that supermarkets located in areas 

of differ ent intensity of retail association would have different 

abili: ties for attracting customers. As we have seen in a previous 

section, their empirical work demonstrates a trend of stores located 

in larger shopping centres (and consequently with a very wide assort- 

ment of goods nearby) to have a larger TA than stores with no assoc- 

iation with other retail outlets. 

Applebaum and Cohen (1968, p. 35) report that a study of. 32 supermarkets - 

half in planned shopping centres containing department stores, and 

half on free-standing highway sites confirms that the association 

with other retailers does result in expanded trading areas for super- 

markets. They point out, however, that the association with a small 
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number of retail outlets, such as small*junior department stores 

have little impact upon the dimension of a supermarket trading 

area. 

Although there. seems to exist some evidence that higher levels of 

store association attract more consumers from more distant areaso 

the difficulty of operationally defining the store association 

concept has probably inhibited further confirmation of, this hypothesis. 
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2.2 Marketing_ concepts on business forecasting 

2.2.1 Analogies between product and the store 

Despite some recent attempts to broaden the concept of Marketing, 

most of the existing literature in Retailing does not explicitly-, 

recognize that the Marketing activities in retailing are just a 

special case of the general Marketing activities performed by 

almost all organizations. 

One of' the few attempts to develop analogies' between the Marketing 

activities of Manufacturers and those of Retailers was developed 

by William Lazer and Eugene Kelly (1961). By contending that fund- 

amentally the main functions of retailing are very similar to those 

of other business areas, they view the retailing operations as a 

total system of actions comprised of goods and services, communication 

and distribution mixes, geared to the satisfaction of consumers' 

uants and needs. Figure 2-7, presented on the next paget illustrates 

how the Marketing mix concept was adapted to Retailing. The anal- 

ogies between the'set of Marketing decisions taken by Manufacturers 

and Retailers become more apparent when we compare the close simil- 

arities between Figure 2-7 and Figure 2-8 (next page) depicting* 

respectively, the Retailing Mix and the Manufacturing Marketing Mix- 
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Figure 2-7. The Retailing Mix 

Source: William Lazer and Eugene Kelly (1961, p. 38). 
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Kotler ahd Levy (January 1969, July 1969) have'attempted to broaden 

the concept of Marketing much further by contending that Marketing 

is a per V. asive societal activity that goes considerably beyond 

selling products such as toothpastess soaps and steel. The authors' 

position starts with the fundamental awareness that marketing like 

activities, takes place in non-business activities as well as in 

business organizations, and that the traditional marketing princip- 

les are transferable to the marketing of organizations, persons, 

places and ideas. The authors claim that institutions such as 

churches. schools, and museum- h. a've "products" as they *produce . 

services to minister the various nbeds. of their consumers. 

Theodore Levitt, in his classical Marketing Myopia (1960) and 

in other articles, expands the concept of product by emphasizing 

that people do not buy products but the expectation of. benefits. 

The product. which a retail store sellss claims Levitt, is not so 

much, the quality of the merchandise (goods), but it is often the 

a. tmosphere, selection, speed of service or delivery that reullý, 

matters, By emphasizing that the objective of the marketing activity 

isIto satisfy consumer needs, and not so much to sell the tangible 

attributes of the product, Levitt, introduces a new dimension to the 

traditional concept of product -a product ihou ld be viewed as corr, 

sisting of all its tangible and nonrtangible attributes which satisfy 

ihe customers needs. 

* See for example, Theodore Levitt, "Improving Sale Through Product 
Augmentation! ', European Business, April 1969. 
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But for a Retailer such as a supermarket company, what is the product 

which he offers in the market place? Two basic aspects must be 

considered in answering this questi on: ý the tangible products offered 

by the retailer is the store itself, with all the tangible attributes 

associated wit4 it (such as the elements associated with the "Coods 

and Services Mix! ' of the Retailing Mix, i. e. the store size, assort- 

ment of goods, parking spaces, appeqrance of the. store, service, 

quality of the goods offered); the other aspect is associated with 

the consumer needs which the "productl, satisfies, - such as the needs 

for shopping (of convenience food and non7food goods), for comfort, 

speed, convenience and leisure. Týe-"product" consists, therefore, 

of all the tangible and non-tangible attributes which consumers 

associate with a supermarket. 

By recognizing the finite life of a product and the distinct stages 

in the sales history of a product, the well-known Marketing concept 

of product-life cycle finds. counterparts also in Retailing. 

Applebaum (1968, Ch. 10) has recognized that in the existing dynamic 

urban economy, the life span of most retail facilities is also finite 

and identifies three-successive stages in the store life cycle: 

Ascentq Peak and Decline. The finite life of retail institutions 

has also been recognized by Malcolm McNair (1958). The "Wheel-of 

* For a detailed explanation of the product life concept, seeýfor example, 
Theodore Levittp, "Exploit the Product Life Cycle", Harvard Business 
Reviews, Nov. -Dec. 1965s, pp. 81-94. Philip Kotler, "Marketing Manage-, 
ment and Control", 197Z, pp. 429-438. Thomas A Staudt & Donald A Taylor, 
-"A Managerial Introduction to Marketing, 1970, Ch. M Rolando Polli * 
& Victor Cook, "Validity of the Product Life Cycle". Journal of Businesss, 
October 1969, pp. 385-400-. - 
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Retailing", developed by McNair suggests a major hypothesis concern- 

ing patterns of retail development which try to'explain the forces 

which stimulate the development of new retailing institutions and 

the decay of others. * 

The problem of product (or store) mortality suggests, that-business 

firms will only survive if they successfully manage to develop. and 

launch new products (or stores), No matter if we are dealing with 

a product or with a store, the key issue in deciding whether it 

should be developed is whether it will find sufficient market 

acceptance to return a satisfactory profit to the firm. For the 

manufacturer or retailer, estimating future sales becomes, therefore, 

an essential step in deciding about new developments. As launching 

a new product is analogous in retailing to the development of new 

stordso there should exist promising opportunities of adapting to 

retailing the existing marketing concepts, procedures'and models 

to forecast sales. 

By considering retailing as a specific case of the more general 

marketing activitiess one is*able to benefit from the principles, 

techniques and models presented in the more extensive and sophisticated 

marketing literature (still very much concerned with the problems ofý 

manufacturing firms) by adapting them to the very analogous retail- 

ing problems. As we will be seeing later, there 
. 
are: however, some 

differences'between Marketing and Retailing which ha made it difficult 

to transfer these ideas. To identify these differences and to-try 

to overcome the problems derived from this differen*Ce is one of the 

objectives of our study. 
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The marketing literature has accumulated a considerable and systercr- 

atic body of knowledge to help explain and predict market performance 

of new products. Compared to the existing knowledge presented in the 

retailing literature, the marketing concepts, propositions and analytical 

framework related to our subject matter seem to be better developed 

and operationally defined. The next section of this chapter reviews 

this body of knowledge. We concentrate, however, on those concepts 

which could be adapted to help solve the-analogous problem of explain- 

ing and predicting market performance of supermarkets. 

-2.2.2. 
Fstimating Future Sales 

The very rapid pace of change which presently characterizes the 

Marketing environment has reduced the life span of the existing prod- 

ucts. - As an ever growing number of new products are launched, the 

failure, rate of these products increases. To reduce this uncertainty 

and help the new product decision process, many approaches and modelsý 

of'sales forecasting have been developed. 

Green and Tull (1975s p. 661) indicate that there are two general 

approaches for forecasting sales of a firm or a product6 The first is 

a "derived forecast" that is made first, by estimating market potential 

and then applying a forecasted market share for the firm or product. 

The second approach is to forecast company sales directly without 

becoming involved in estimating market potential and market share. 

Green and Tull call this last approach "direct forecast of sales". 
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Kotler (1971, p. 520) suggests that the degree of "newness" of a 

new product is an important characteristic which influences the 

design of the sales forecasting model to be used. Three basic 

categories were identified by Kotler according to the newness of 

the product:. a) When the new pro4uci is an innovation being fund- 

amentally new to the market and to the company; b) When the new 

p roduct is a new brand, i. e. it is ýiew to -the company but not new 

to the market; this category represents an attempt of the company to 

add its own entry into an established product class;. c) When the 

new product is just a new model, new style or package sizep being 

only superficially new to the company and to. the market. 

For the products which*are-fundamentally new to the market place, 

Kotler (1971, Ch. 17) slýggests'that the sales forecasting models 

should be based on the analytical framework provided by the concepts 

of the diffusion process and of the adoption processf. While the 

diffusion models involve postulating a ýew macroparameters to produce 

a definite sales life curve, the adoption models take the point of 

view of the mental process through which individuals pass in learning 

abouto and deciding to try, a new product, 

For examples of Diffusion Modelso. see: Louis A Fourt & Joseph W 
Woodlocko "Early Prediction of Market Success for'new Grocery Products"$ 
Journal of Marketing (October 1960), pp. 31-38; Frank M Bass,, "A New 
Product Growth Model for Consumer Durables", Management Science 
(January 1969) pp. 215-227. 

See-for example: Robert J Lavidge & Gary A Steiner, "A Model for 
Predictive Measurements of Advertising Effectiveness"i Journal of 
Marketing, (October 1961) p. 61; Glen L Urban, "A New Product Analysis 
and Decision Model", Management. Science (April 1968) pp. 490-517. 



70 

If the new product consists of a new braiid or. a new style, or a slightly 

modified version of an already established product class, the sales. 

of the new product will depend upon how well the company manages 

to capture'. the consumers' preference to its brand. As sales of these 

products depend largely on the competitive strategy adopted, Kotler 

proppses that the sales forecasting models for these products should 

be based on a-two-step approach (similarly to Green & Tull's "DerIved 

Approach") of first determining the market demand for a product class 

and then applying a forecasted market share for the new brand. 

In'which of the above categories could the development of a new super-7 

market be classified? Although the degree of newness of a new super- 

market varies according to different environments, we could say that 

for a multi-outlet retail compgny. the development of 'a new store would 

be analogous in degree of, newness to the development of-a new product 

brand$ i.. e. the intermediary category of product newness. The develop- 

ment of the first hypermarket in a country could be considered as 

equivalent to the "i. nnovation" category of newness, while the extension 

or remodelling of an existing store could be thought of as analagous 

to the minor category of newness., 

As the launching of a new supe rmarket, by-a multi-outlet retail company 

can be viewed as analogous to the launching of a new brand in an already 

established market, wevill, therefore, concentrate in analysing the 

models developed to pýedict sales of new brands of already established 

product types. 
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As new brands are launched, they have to compete with the existing 

brands of the same product class. The ýrand's sales will, therefore, 

4epend upon the share itýwill capture from the total available market 

for that product class. In other words, the sales of brand i (Qi) 

will be given by the product of the size of the market of this type 

of product (M) . and the share of market captured by brand i (Si) - 

This relationship is expressed by the, identity: 

Qj - ms 1 
(2-10) 

The models based on the above identity take explicit account of the 

marketing effort of the new-brand relative to the total marketing 

effort of all'competitors, and can indicate the particular approach 

a firm should take in order to, win a good return on these market. s. 

Kotler (1971, Ch. 4) calls these models "Competitive Strategy Models". 

His ideas about these models will serve well as a basis for the 

foregoing discussion presented in this section. 

There actually seems to exist a general consensus, reflected in many 

studies on sales forecasting, that the "competitive Strategy Model" 

(or the "two-step approach" or the, "derived approach") is the obvious 

and unquestionable-forecasting'approach to be used in competitive 

situations. The following quotations from different texts on, fore- 

casting illustrate this point: "Having established the demand for 

a product9 management will now want to assess how much of this demand 

will accrue to their fird' (Michael Firth, "Forecasting Methods In 

Business and Management",, 1977, p; 152); "In order to relate the 

sýtles of a product or a'brand of an individual company we need to 
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know not only the overall market sales but also the market share. 

of that product" (Douglas Wood & Robert Fildes, "'Forecasting in 

Business", 19769 p. 206); , For the company in a competitive 

situation, there is a further stage (after-estimating the size 

of the market) in the forecasting process: it needs to estimate 

its fvtx: re market share in order to arrive at a company sales 

forecast" (Colin Robinson, "Business Forecasting"-, 1971, p. 72). 

The determination of the total size of its market must, therefore, 

be the first step taken by aýfirm. facing competition in trying to 

predict its sales. The next section tries to review some issues-to 

clarify the market demand condept. 

2'. 2o'3 
_Determining_ 

Marke't'Demand 

The terms "market demand", "market size", "market" and Ilmarket potent- 

ial" are often found-in the marketing literature as synonymous. 

Robinson (1971, p. 14) tries to summarize the meaning of these terms 

by stating that the market demand of a product A is the "total sales 

of A by the firm and its'competitors, or the demand for A from con- 

sumers. Consistent with Robinson's definition, Green & Tull (1975, p. 661) 

indicate. that market demand could also be interpreted as the "industry 

sales forecast". 

In*trying to eliminate any vagu*eness and to force a clear definition 

of the market demand concept, Kotler (1971, p. 84) -has developed the 

following definition: 
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"Market Demand for a product class is the total volume that would 

be bought by a defined customer group in a defined geographical 

area in a defined time period, in a defined marketing environment, 

under a defined marketing progra 

Market Demand depends, therefore, upon the way we specify each one 

of the 8 elements of this defin: L e first 6 elements of the ition. Th 

definition help us to precisely measure market demand; we will call 

them "definitional elements"., The last two will influence our 

market demand forecasts; we will call. them exogenous elements". 

Some of the decisions which must be made to specify each one of 

these "definitional elements" and some of the assump tions and 

forecasts to be made about the "exogenous elements" are illustrated 

below. 

a) "Product Class" How broadly or narrowly are we going to 

define our "product class"? Which type of products to include 

and exclude from it? 

"Total Volume" expressed i. n dollars,, pounds, volume or units? 

c) "Bought" - delivered, ordered or paid? 

d) "Defined customer group" - family units, industrial buyers or both? 

e) "Defined geographical area" - Do the geographical boundaries, 

for exampleg include England, Great Britain or the United Kingdom? 
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f) "Defined Time Period" - weekly, monthly, yearly,, this. year or 

next year? 

g) "Defined Marketing Environment" - What are our assumptions about 

future environmental intervening factors, such as Gross National 

Product, governmental budget or population growtli? 

h) "Defined Marketing Prograd' - What are our assumptions about 

the level of industry's effort to influence overall market demand, 

i. e. industry advertising, expenditures or price levels? 

Among all the decisions to take aboutthe "clefinitional elements".. 

the most difficult one is the decision about defining "product class". 

Robinson (1971, p. 35) suggests that all consumer products are to a 

certain-extent competing among themselves for a share of the finite 

income of the consumers. We could, therefore, broadly classify any 

consumer product as belonging to the "consumer product class". We 

couldo howevers adopt Triffin's (1962). suggestion of using cross 

elasticities to define product class, and say that products i and j 

are competing in the same market if changes in price of j have a 

significant impact on sales of i. Or we could state that they'are 

competing in the same market if their cross elasticity is higher than 

a critical value Vp i. e. 

qi Pi 
>, 
,,, Pi qi 

t 
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Robinson (1971, p. 36) identifies'that there. are not only. conceptual 

but practical difficulties which make it'unfeas3. ible to operational- 

ize such concepts. First, how to decide which cut-off cross elast- 

icity value V should be selected? Secondly, the 'process of determining 

estimates of cross-relationships between a product and the infinite 

number of its possible competitors is prohibitively 'costly. 

Although not operationalizable, the concept of crosS7elasticity is 

very useful. By introducing the concept of product substitutability 

it forces researchers to draw the market boundaries based not so much 

on the physical similarity of the products but on the siinilarity- 

of consumer needs which physically different products can satisfy. 

The way we have classified the elements of the MIDM definition into 

"definitional" and "exogenous" helps us to operationalize better the 

MDII concept. While the "exogenous" elements (or variables) influence 

the pattern and-level of consumer demand for a product class, the 

"definitional" elements render precision and accuracy to the MKTDM 

concept and its estimation. 

Although serving different purposes, the determination of market demand 

both in'the future and in the past is equally important. While the 

former-helps predict sales of a new producto the latter helps to assess 

its past performance. But how is the market demand (past or future) 

of a product estimated? 
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Most texts dealing-with the market demand concept are not explicit 

about the way to determine the MKTDM of a product class in the past. 

The general procedure, though, seems to consist in aggregating the 

existing information about the past sales of all models and brands 

which make up a product class. So that we can obtain consistent and 

accurate estimates, the sales information must be compiled following 

the same definitional elements (concerning product class, volume, 

customer group, geographical area, and time period). established for 

the market demand definition. 

Assuming "definitional" elements as fixed, market demand can be inter- 

preted as a function, the level of which, at any point in time 

depends upon the two major factors expressed by the "exogenous 

elements, i. e. (1) the environmental variables which determine the 

size *and increase of the market; (2) the current level of total indus- 

try effort. This basic proposition, can be presented as: 

Mt, -f (Bts Et) (2-12) 

where: 

mt = Actual'Ma 
. 
rket Demand at time't' 

t 
B An Environmental Function at time t 

Ft Function of the Industry Marketing Effort at time t 

Equation 2-12 portrays the Harket Demand of a product as being inf luenced 

by the uncontrollable social, political and economic factors and by 

the industry's controllable marketing mix factors. In terms of elementary 



economic theory these two sets of variables affecting consumer behav- 

iour have been expressed in the very simplified expression as: 

mt =f (Y 
t 3, 

Pd (2-13) 

Where: 

Yt- The consumers' real income at pime t 

P, = The relative product price at time t 
t 

A considerable amount of econometric work has been done based essent-ý 

ially on this general kind of simple model, where the measurement of 
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consumers' behaviour was based on the estimation of price and income 

elasticities. It has long, however, been recognized that many other 

vari*ýLbles besides Income and Price have a decisive ýnfluence on the levels 

of Market Demand. The simDle econometric model presented above has been, 

6erefore, further extended to take ýnto account the impact of these 

new variables, such as population, advertising, income distribution, 

product quality, time and competitionio 

See for example, in: Richard Stone (1970, Ch. 9); AA Walters 
(1968, Ch. 9). 

Some of the models incorporating these variables are presented in: 
Robinson (1971, Ch. 4); Wood & Fildes (1976, Ch. 8); Firth (1977, 
Ch. 9); -Kotler (1971, p. 91). 
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The dynamic nature of an industry demand can be demonstrated by express- 

ing the demand relationship as a function of the time period. For 

examples the Carnegie Tech Marketing Game, developed by Alfred Kuehn 

and Doyle L Weiss (1965), modelled around the market for household 

detergentso expresses the total market demand function as 

ePAeAt yy 

v1 (2-14) Qt tQo(l+g)t vtA0 (1+g) t YO 

Where 

Total quantity demanded for month expressed in cases 

12 
v= seasonal monthly index where'. 24 

tM 1 vt= 
. 
12.0 

g growth rate (monthly) 

P Average industry price (each brand's price being weighted by its 

market value) 

A'- Total promotional expenditure for the industry 

e -'elasticity parameter 

Time subscript for month 

0= Subscript for the values of the variables at time 0 
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Expression (2-14) starts with a specific demand level in the base year, 

which, is transformed according to changes in the environmental condit- 

ions, and according to seasonality factors and two marketing factors 

(advertising and price). Other dynamic models, (for example, ' Kotler 

Decembero 1965, pp. 104-119), similar in formulation to the above one 

have been developed. Ihe dynamic market demand models, similarly 

to all other time series formulationp, require the existence of past 

information, which is not always obtainable. 

Most of the models developed to estimate market demand consist of time 

series formulations as they use hiitorical information (often already 

available) to predict future situations. Our discussion about them 

has been very limited as time series analyses is not yet'applicable 

to our supermarket problem because the market demand concept has not 

been operationalized witlAn our retailing context. 

2.2.4 Determining Market Share 

After examining the functional representation of total demand we now 

explore the problem of estimating sales of a specific brand. It has 

been seen (Eq. 2-10) that for a product brand in a* competitive situation, 

Brand i's sales, Qis will be the product of the siZ6 of the market 

demand, M, and its share of that market, Si that is 

Qi = ms 1 
(2-10) 
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But how can we explain and predict-brand i's market share? The 

generally accepted proposition is that the market share of various 

competitors will be proportional to their shares of the total mark- 

eting effort. This fundamental theorem of market share determination, 

as Kotlet (1971, p. 92) calls it, can be expressed as: 

E. 
S 

Where 

Sin Brand i's Market Share , 

Brand i's effort share, that is the share of total marketing effort 

Brand i's Marketing effort in dollars (or any other currency) 

Total*industry tarketing effort in dollars (or any other currency) 

in order to tiake the above expression more operational, it must be 

expanded to specify the different variables which comprise the firm's 

marketitig mix (i. e. price, advertising, product quality, and the quai- 

ity of the distribution system). This, new formulation could be expressed 

asi (k6bitison, 1971, p. 80): 

I 

si ft f(pis Ai, Qj, bi) 
- (2-16) 

Where. 
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S. - Market Share of i 
I 

P Price of brand i, relative to the prices of competitive brands 

sold in the same market 

A Advertising (sales promotion) expenditure on-brand is relative 

to advertising(sales promotion)expenditures by competing branches 

Qi - Some measure of brand i's. product quality relativ e to the quality 

of competitive branches 

DA measure of the quality of brand i's distribution system, 

relative to the quality of competitors distribution systems. 

Depending whether the four elements of the marketing mix are believed 

to interact either in a linear or in a-. multiplicative fashion, the 

above expression can ba reformulated, respectively into: 

si in Ki - PP i+ aA 1+ qQi + dDi 

S. - K. P-p . Aa 
1 3.3. 

Most of the attempts to empirically estimate the market share function 

have been formulated so that the influence of the predetermined var- 

2. ables interact in a multiplicative way rather than in a linear fashion. 

* One exception consists in the work conducted by Gler. L'Urban (1967, 

pp. 322-327), which attempted to determine a market share as a linear 
function of price and distribution*variables. ' For a good review of 
market share models, see Parsons and Shultz (1976, Ch. 

. 
7). 
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-ions By taking the logarithm of both sides, the multiplicative formulat 

become a linear model, in which the parameters can be interpreted 

directly as elasticities. This enables, as Parsons & Schultz (1976, 

p. 114) point out, a more fruitful interaction between the model builder 

and the marketing managers, 

One of the earliest attempts to derive a multiplicative market share 

model was developed by Lambin & Palda (1969i pp. 69-74). In a study 

conducted with durable goods, they express market share by relating 

the four variables of the marketing mix. One of their fitted equations 

(with i2 . . 93), presented belowo illustrates via their exponents 

the elasticities found for the marketing el? ments. All the variables 

of the expression below refer to the relative ratio of brand i's 

marketing decision variables to the average value of its competitors' 

corresýonding marketing decision variables. 

-. 225 . 371 322 R. *661 S. - . 886P. A. D. * 
III1 11 1111- 

This brief review of the ideas about the estimation, of the market share 

of a brand helps us to understand why the "two-step approacw, of sales 

forecasting has been-so widely. adopted in competitive situations. 

The previous ideas, concepts and propositions related to the two-step 

approach of estimating sales can be integrated and summarized in the 

framework presented on the following page (Figure 2-3). On the right- 

hand side, reflecting the existing patterns of consumer behaviour, we 

find the dependent - variables Market Demand 0 Market Share, and Sales 

linked via the identity of expression (2-8) . The lef t-hand side shows 
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the exogenous variables classified in the usual 'three categories of: 

. 
Environmental Factors, Competitive Marketing Effort. and "our" Marketing 

Effort. 

Figure The Ceneral Framework of The Two-Step Approach 

B: Environ- 
mental 
Factors M. Market 

Demand 
Marketing Mix Qi: 

Variables: E-%. Marketing 
c Effort of -Sales 

Price Competitors of 

Promotion S.: Market, 
Share of 

Product E;: Marketing Brand i 
Effort of 

Distribution Brand i 

-Where, as we recall from the previous expressions: 

Qi Msi (2-8) 

M f(B3, B) (2-10) 

SE /E (2-13) 

EE +E (2-17)* 
c I 

Total industry marketing effort consists in the aggregation of the 
marketing effort of "our" brand + the marketing effort of the compe titors. 
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The two-step approach provides a good understanding of the mechanisms 

by which these variables affect sales. It shows, for example, that. 
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Environmental factors$ although affecting the level of market demand, 

have little or no impact upon market share. While the marketing effort 

of-a firm and of its competitors acts in an aggregate and combined way 

to influence the level of market demand, they play opposite and conflict- 

ing roles in their impact upon market share. An increase-in the market- 

ing effort of a brand affects positively its market share; on the 

other hand, an expansion on competitor's marketing effort causes a 

negative impact. 

By breaking down sales into its two basic components,, the two-step approach 

provides, compared to the direct sales approach, a more clear under- 

standing of the sales response to exogenous factors. An increase in 

competitor's advertising, for example, has the dual impact of increasing 

the market demand and decreasing market share. The overall effect 

would be difficult to predict if we haa adopted a "direct approach! ' 

to sales. 

The ability of a single company to affect the level of market demand 

is often limited. 
- 

The volume of sales of its brand, therefore, essent- 

ially depends upon how well and effectively its marketing effort inter- 

acts in relation to those of competitors. By taking explicit account 

of this phenomenong the two-step approach helps to explain and predict 

the impact of this interaction. 



In the previous discussion it has been týken for granted that histor- 

ical data (either time series or c ross sectional) about market demand, 

market share and the predetermined exogenous variables are easily 

available. This, however, 'is not the case in Retailing, where the 

concepts of market demand (and consequently market share) have not 

been properly operationalizable. Chapter 5 explains how we attempt 

to operationalize the market demand and market share concepts and 

how the marketing concepts and models could be adapted to retailing. 
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L3 Conclusion 

This chapter has provided a very fertile ground upon which to base 

our solutions to the problems of explaining, predicting and assess-; - 

ing market performance of supermarkets. 

The literature specifically related-to'retailing has brought a variety 

of conceptsp propositions and models related to store performance 

which introduce some implicit or explicit assumptions about which 

exogenous variables are believed to affect store performance, and 

to what extent this influence is exercised. - We have seen, however, 

that the solutions presented in the retailing theory are inadequate 

due to lack of either empirical or construct validity. 

In the second part of the chapter, having identified that the retail- 

ing problem of developing a new store is analogous to the marketing 

problem of launching a new product-brand, we investigate the related 

marketing literature in a search for adaptable solutions to our 

problem. The related-work in marketing has suggested that the explan- 

ation, prediction and assessment of products in competitive situations 

are widely based on a two-step procedure, consisting first in pred- 

icting the -product market demand and secondly, estimating its market 

share. This train of reasoning seems to be'very intuitively appealing 

and widely accepted, as some of the retailing models have also used 

a similar rationale (although in a disaggregative fashion) to predict 

store performance. 
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Performance of a supermarket is very heavily dependent upon its location 

as most of the store sales come from customers who live within a 

rather small geographical area around the store. It is not surprising 

then that the retail studies have given so much emphasis to the con- 

cept of trading area. By investigating where the store customers 

are located, this concept is closely related to the geographical 

dlement of the market demand definition. 

The difficulty of determining the market demand of a store, rests upon 

the lack of control which retailers have in defining the geographical 

boundaries from where to draw customerse' We will see, however, that 

expanding on the existing knowledge on trading area will enable us 

to devise a way to overcome. this problem enabling, therefore, 

the "two-step approach" of sales forecasting (SALES = 

MKTDM x SHARE) to be operationalized into the retailing context, 

Throughout the following chapters we will be making use of the retail- 

ing concepts and propositions presented in the first part of this 

chapter. In our attempt to develop a theory to help explain, predictp 

assess and, control supermarket performance, we-will attempt to inter- 

relate these concepts and propositions into a more integrated network, 

based on a wide framework of marketing and business'forecastings, the 

theory of which was introduced in the second part of this chapter. 
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CHAPTER 

"RESEARCH DESIGN" 

This chapter describes the research approach weýhave taken to achieve 

our overall objective of helping to develop a theory'to understand 

and predict market performance of supermarkets. 

The contents of this chapter have been organized in three sections. 

We start by making a brief review-of, the meaning of "theory" and 

about-the process of theory building. The objective of this section 

is to introduce'some of theýideas and terminology about the philos- 

ophy of science in order to help us explain the theory building 

approach taken in this investigation, and the contributions and 

limitations, of our, work. The second section describes our approach 

to theory building-and shows how the conceptual framework-integrating 

our; 'concepts has been developed. ' In'the last section we explain our 

empirical data collection methodologyýand-introduce our set of exogenous 

variables. 
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3,1 The Meaning of Theory 

A brief review of the Philosophy of Science literature reveals that 

although there are variations about the, way in which "theory" is 

defined, there seems to exist a growing consensus about the require- 

ments which a body of knowledge should satisfy in-order to reach 

the status of "theory". 

Richard S Rudner (1966, p. 10) defines theory as "a systematically 

related get of statements including-some lawlike generalizations that' 

are empirically testable"; Adrian D De Croot (1969, p. 40) 

states that theory "is a system of logically interrelated, specific- 

ally noncontradictory statements, ideas and concepts relating to 

an area of reality formulated in such a way that testable, hypotheses 

can be derived from them! '; Kotler (1971, p. 7) defines theory as - 

an "explicit and coherent system of variables and relationships with , 

potential or actual empirical foundati'ons addressed to gaining under- 

standing, prediction and control of an area of phenomena". 

Zaltman,, Pinson and Angelmar.. (1973, p, 80) use the analogy of,, a net- 

worko originally developed by Hempel (1952,, p. 36), to convey an 

intuitive feeling about the structure of a-theory; This, analogy 

suggests that a theory can be viewe&as a network. In, such a network, 

the knots represent the concepts and the threads connecting the latter 

* Their book "Metatheory and Consumer Research" is probably the most 
comprehensive discussion, within Marketing, of the philosophy and 
methods of science. 
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correspond to the definitions, empirical generalizations and derivative 

hypotheses included in the theory. It is based on this analogy that 

Zaltmans Pinson and Angelmar (1973, p. 19) define concepts as "the 

building blocks-of theories", propositions as "sequences of concepts 

having stated relationship between thed', and theory as "a set of inter- 

related propositions". 

The analogy of the network is not only useful to identify that. concepts 

and propositions are the building blocks of theory, but also to high- 

light, as the definitions of the previous page did, that a "systematic 

structure" is a requirement for the existence'of theory., Zaltmanj. Pinson 

and Angelmar (1973, p. 11) state that the information gathered or know- 

ledge acqyired should not be found in random relationships, but instead 

they should be grouped together in some logical and coherent way., 

Y, aplaA (1964, pp. 27-31) expresses this same iaea by noting that con- 

cepts should be grouped to form hypotheses and that related hypotheses 

should be grouped to form theories. 

Another requirement which the previous definitions of theory suggest is 

that of testability. Parsons and Schultz (1976, p. 124) confirm this 

point by defining theory as "constructs capable, of being falsifiedý* 

by empirical data, which is to say that they are constructs capable of 

being'tested". And by testability philosophers of science implicitly 

assume "intersubjective testability" - i. e. the requirement that empir- 

'ical tests be capable of replication by other'scientists. ý' 



91 

A prerequisite to allow theoretical constructs to be testable is to 

provide concepts with operational definitions. Green &'Tull (1975, 

p. 41) claim that operational definitions are particularly important 

in the behavioural sciences where concepts are often vague and 

elusive. They contend that operational concepts provide the means 

(testability) for making behavioural sciences more rigor I ous and 

objective. 

It is through continuous testability and confirmationý that-propositions 

can gain empirical evidence and support, and are consequently upgraded 

to generalizations and eventually emerge. as laws. The importance-of 

testability for theory development becomes more evident when we take 

the view expressed by Hunt (1976, pp. '26)'that the development of 

every theory requires the existence of laws or lawlike generalizations 

to provide scientifically supported explanations of phenomena. It is 

the discovery of these underlying' uniformities and the confirmations 

of'existing regularities'which yields lawlike generalizations and laws 

a7tiout the phenomenon being investigated* 

Zaltman, Pinson and Angelmar (1973, Ch. 3) contend that generalizations 

are derived when hypotheses are, corroborated to a degree which is con- 

sidered sAtisfactory. Although there exists a certain amount of sub- 

jectivity as to when a proposition reaches the status of law, there 

is a general consensus among the philosophers of science that the more, 

and in a wider context, a hypothesis is. confirmed, the more it approaches - 

the status of "laws". 
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Similarly to the views previously expressed. by Hunt (1976, p. 26), 

Parsons and Schultz (1976, p. *125) state that the sources of 

marketing theories are marketing generalizations. -They note that in 

scientific research, generalizations and eve. ntually laws can be derived 

either by inductive reasoning (based on data),, or by deductive reasoning 

(based on a prior logic). Inductive reasoning views generalizations 

as an approximate summary of the'data which describes a phenomena. 

Data and thus observation is, the source of generalization, and hence. 

a precondition to theory development. Deductive reasoning, on the other 

hand, views generalizations as originating from a priori logic;, and it is. 

therefore', reason and not data that is the major source of theory devel- 

opment. Zaltman, Pinson and Angelmar (1973, Ch. 1) imply that the se 

two reasoning methods are not mutually exclusive, but, in fact, are 

complementary and should actually be jointly adopted. 

This brief discussion about the meaning of theory will help us to 

explain better the nature of our problem and our theory building, approach 

to solve it. It becomes appropriate, now, to. relate these ideas within 

the context of our investigation. 
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3.2 Our Eeneral approach to theory'bililding 

3.2.1 Limitatiotis of an . embryonic th"eory 

Because our work is within the scope of the marketing discipline, 

before we start to explain our theory building approach it is 

appropriate to highlight the fact that marketing theory is still in 

its infant stage of development. This point is well. presented by 

Parsons and Schultz (1976, p. 124) as they-remark: "Marketing theory 

is rather elusive. As a well defined body of knowledge it is poss- 

ible to say it doesn't exist; it would certainly be controversial 

to try to delimit marketing theory in this way. There are, however, 

certain hypotheses which have received support and which can be con- 

sidered to hold under specific conditions and thus serve as general- 

izatibns of marketing behaviour. These empirically supported hypotheses 

may not. form a coherent interdependent explanation or general theory 

of marketing behaviour, but they do represent a beginning towards 

the development of a systematic knowledge in marketing. They at 

least represent "islands of theory". 

A similar view is taken by Kotler (1971, p. 7) as he notes that although 

"fragments of theory" (quotations added). hbout the connection between 

various kind s of marketing efforts and marketing responses are found 

in published literature and in executive suites, there has been little 

attempt to systematize and develop a coherent theory of marketing. 
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As our investigation is conducted-within a discipline characterized 

by still poorly developed theoretical constructs, limitations should 

be expected from the outcomes of our research. Although we have 

stated-in the first chapter that the objective of our work consists 

in helping to develop a theory about market performance within the 

retailing context, the outcome of our work will still fall short, of 

being considered a theory. It would be pretentious and even naive 

to intend to provide generalizable solutions for problems which have 

plagued retailers for so many decades. 

our thesis objective must, therefore, be. viewed as an attempt to-pre- 

pare the ground for the evolution of a, theory to explain.. predict and 

control market performance within the retailing context. The outcome 

of our work can be considered as the development of an "embryonic 

theary", about our subject matter. Consistent with these objectives, 

our investigation has been guided by an approach conducive to theory 

building as we tried to: 1) structure the existing body of know- 

A. edge into a systematic conceptual framework; 2) develop more precise and 

operational definitions for the concepts related to our subject matter; 

3) establish and-testýhypotheses about the relationship among these 

concepts; 4) Identify through i'nductive and deductive reasoning 

uniformities and regularities within our concepts and conceptual 

networks with the objective of helping the understanding and the pre- 

diction of-market performance of supermarkets. 
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3.2.. 2. 
_The 

Paradox of conceptualization 

The review of the literature, in Chapter 2, indicates that despite the 

increasing amount of information which has been accumulated, the body 

of knowledge about our subject matter is still fragmented and lacks 

an overall theoretical framework. We have seen that many of the 

retailing concepts are not precisely or ojýrationally defined, and 

the propositions linking these concepts are vaguely established and 

not subject to empirical verification. 

The situation'which presently characterizes the body of knowledge 

related to our subject matter resembles what Kaplan (1964, p. '53-54) 

refers to as the "paradox o. f conceptualization! ', as he states: 

"Proper concepts are needed to formulate a good Eheory but we need a 

good"theory to arrive at proper concepts".. By stressing that"'concept 

formation and theory formation go hand in hand", Kaplan proposes that 

this parad6x should be solved. by approximation, i. e. "the better 'the 

concepts, the better the theory we can formulato with them, and, -in 

turn, *the. better the concepts available for the next improved theory". 

It is precisely the objective of our work to help overcome the "paradox 

of conceptualization! ' which is inhibiting the development of a syst- 

ematic knowledge in our subject area. 

The identification that a body of -knowledge suffers from the "paradox 

of conceptualization" is in itself a very revealing and helpful diag- 

nosis as it makes the investigator aware of the reason which makes 

dealing with these subject matters such a difficult task. It also 
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-provides the investigator with Kaplan's helpfulýsuggestion that the - 

problem should be tackled by approximation; i. e. by simultaneously 

trying to develop concepts and theory. We will see in the next section 

that this has been precisely our approach. - In fact, much of the app- 

roach we have taken'to overcome this paradox is implied by the way we.. 

have structured the body of existing knowledge presented in Chapter 2.. 

3.2.3 -Overcoming the pAradox 

As concepts are the building blocks, of a theory (the knots of the net- 

work), -we start Chapter 2 compiling information about some of the. 

concepts which are related to our subject matter, and by. identifying 

the propositions (the threads connecting the knots) about the way 

these concepts are believed to be interrelated. Many of these con- 

cepts7are still vague and not operationally defined. Consequently, 

the propositions connecting them cannot be empirically tested and 

remain very loose. We have seen that a framework connecting. these 

propositions and helping to systematize the body of knowledge related 

to this subject matter has not emerged. While this lack of structure 

has inhibited the development of these concepts, the lack of more 

precisely defined concepts has'also inhibited the development of a 

theoretical network. 

The need to develop better concepts and to develop a better structure 

linking these concepts has prompted us to look for other sources of 

knowledge beyond the specific retailing literature. Because we can 

view retailing as a special case of marketing, our obvious option 
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was to investigate in the better developed and systematiz. ed marketing 

literature the existing knowledge related to the process of under- 

standing and predicting market performance of products. As it is 

discussed in the second part of Chapter 2, there is a general con- 

sensus that sales of products, in situations characterized by brand 

competitiong is determined by a two-step approach consisting of first 

estimating the amount of available t; usiness anti then determining 

the share of the market to be captured by the new brand. It was 

discussed in Chapter'2 that the introduction of these two concepts 

of market demand and market share provides a better understanding 
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about the mechanisms of how exogenous factors affect market performance. 

The fact that iri the marketing literature'these concepts were clearly 

and operatiotally defined and that they were precisely interrelated 

with 'sales (via the identity'ýKTDM x SHARE - SALES) has helped the 

deVelopment Of the theoretical network sunmarized by Figure 2-7 

(Chaptet 2), it vas itaplicitly based upon this structure that propos- 

itiotis Ab6ut the way exogenous variables affect these. indicators of 

faAtket p6tf6tmanCe (IT. TDM & SHARE) have been empirically tested and 

togularitio-s and gerieralirati6ns about these relationships have 

begian'to eiri6tge. tecaute we can view retailing as a particular case 

i)f jaarketing %4e were itapelled to investigate how this general frame- 

based tpbn the markcting literature and summarized in Figure 2-7, 

tould be adapted, and operationalizable in retailing. 
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3.2.4_ Adjusting the marketjng framework to retýiling 

In the previous chapters we have identified that it was probably due 
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to the difficulty to operationalize in an aggregative fashion the MKTDM 

concept. (and consequently SHARE) within the retailing context which 

has inhibited the use of the two-step approach ("MKTDM x SHARE - SALES") 

to forecast sales of new stores. We, have also diagnosed that this 

difficulty has been namely'caused by the lack of control which retailers 

exercise about the geographical dimension of the market demand of their 

stores. 

It was highlighted in Chapter 2- (pp. 29-31) that these concepts have 

been used, although in'a disaggregate fashion, in the approaches 

developed by Nelson, Applebaum and the gravitationalists. These 

appr6aches, however, do not allow a way to compute aggregate estimates 

for the market demand and the market share of a store. 

It is not only the lack of control which makes the geographical dim- 

#ngion of the MXTDM of retailers unique, if compared to that of a 

Matlufacturing product. Another major difference consists in the very 

litaited scope of this geographical dimension. While a business firm 

blanufacturing tangible products sells their different brands' to a mar- 

keýt which geographically often comprises the entire country, a store 

(the retailer's product or brand) reaches a local market (a town 

bt a tieighbourhood of a city). 
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The imobility of a retailer's, product (i. e. the store) accounts for, ' 

this difference. As opposed to manufaciurer's product (often produced 

in large quantities), which can be shipped all over the worldl a super- 

market (one single unit), - once built, has no - "mobilitV'. ý We can think 

of products as leaving the manufacturer's premises and flowing away 

geographically through wholesalers and retailers in the direction of 

the many consumers. Once a store is located, the-retailer has little 

control over the geographical scope of its distribution. and consumers 

are the ones we can visualize as moving towards the store. 

The characteristics of the retailer' s- "produce', described. -above. 

make the market performance of any store highly dependent upon the 

environmental and competitive factors which characterize its' specific 

location. The geographical area containing the store market demand 

is not only smallp but as it is non-controllable, its dimension and 

shape'can vary according to'the existing exogenous variables which 

influence 
. 
shopping behaviour and consumer preference towards specific. 

utores. 

As empirical indicator of the dimension and the pattern of geographical 

distribution of customers around supermarkets, the concept of TA * has 

attempted to define the geographical element of the store MKTDM. 

The determination of this geographical element (via a better devel- 

oped concept of trading area) becomes, therefore, a prerequisite for 

the determination of the market demand and, consequently, the market 

share of a store. In order to adjust the "two-stepý' framework to 

retailing the concept of trading areas must be incorporated. The 

Trading Area. 



-retailing counterpart of the framework previously presented in 

Chapter 2 (Figure 2ý-B) becomes, then: * 

Figure 3-1. The Retailing Framework of the TwoýStep Approach 
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By incorporating the concept of trading area, the diagram on the 

previous page (Figure 3-1) suggests a summarized-conceptual network 

within which the concepts and knowledge related to*market per- 

formance of supermarkets can be better developed. 

Similarly to the diagram previously presented in Chapter 2, the con- 

cepts in the far left hand side represent the exogenous variables 

which affect the consumer behaviour of any shopping process, be it for 

the selection and purchase of a product brand or for the selection 

and shopping trip to a 'supermarket.. The other variables of the 

diagram are reflections of consumer preference towards supermarkets, 

-herefore, of indicators of market acceptance. Sales is consisting, t 

the most aggregated, clear cut and operational of-the. se indicators 

as-it represents the revenues and determines the profits of a firm. 

The o ther concepts - market share, market demand, and trading area - 

car, be viewed as "intermediate indicators" of market performance , 

as they help to provide a more thorough understanding and explanation 

of-the mechanisms which determine overall market performance (sales) 

of a store. 

By indicating the geographical area from where most of-customers 

come from, the concept of trading area not only reflects the ability 

of different stores to attract customers* but also helps to determine 

*A description of these variables is given at the end of the chapter. 
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the store market demand. While the store market demand indicates the 

store potential and available business. -The market share indicates and 

reflects the'store competitive strength in capturing consumers' preferences. 

In Figure 3-1 like in the diagram presented in the previous chapter 

(Figure 2-7), sales is re, lated, to market demand and market share-via 

the identity "Sales = 14KTDM x SUARE" (Eq. 3-1), and market share is 

expressed as a function of the store marketing effor*t in relation to- 

the marketing effort of competitors (Eq. As the geographical 

dimension of the store market demand is not under the retailer's control*0 

it must be incorporated into the market-demand function (Eq. 3-2). 

The market demand function, therefore, once definitional elements are 

specified, depends upon'the pattern of consumer distribution' around 

the store (T), environmental factors (B) and the overall level of the 

indu9try (supermarket, in our caseYmarketing effort. The trading 

area (T), reflecting the distance which consumers travel to shop in 

a'store, is determined by the three major types of exogenous variab-, 

les (BOE 
c jE i) which influence shopping behaviour. 

The strxicture-of this network is still very poorly developed and falls 

short of becoming operational as the concepts which comprise it are 

not. well, or operationally defined and the propositions connecting these 

concepts are inadequately and vaguely'established. The major contrib- 

ution of this framework is to suggest a, structure-to integrate the - 

different indicators of'market performance among themselves and with 

exogenous factors. This structure will facilitate the development 

and operationalization of these concepts. We will see in the following 
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chapters 'that the specific link we will establish between trading area 

with Market Demand'and then with Sales will be particularly helpful 

in guiding our attempts to operationalize these key concepts within 

the'retailing context. 

It w. as stated in Chaptar. 1 that the overall'objective of our work con- 

sists in helping to develop a theory to promote the understanding 

and prediction in the area'of market performance of supermarketse 

The woril "helping" of the above sentence has been underlined in order 

to stress that the outcome of our thesis will not be. a proposed new 

theory, but our contribution will consist in providing some elements 

which will facilitate the process of theory building in our subject area. 

In this section we tried to break the vicious circle caused by the 

"paradox of conceptualization" by suggesting a conceptual structure 

(still very loose) within which concepts and propositions could be 

better developed. The development of this vague general framework has 

I been identified in Chapter 1 as one of the objectives of our work and 

should be considered, in fact, as an important contribution towards 

the development of a more systematic body of knowledge related to our 

subject matter. _ 

The other specific objectives of our thesis have already been outlined 

in Chapter 1 and consist in trying to develop the concepts and propos- 

itions contained within this framework. 
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In order to achieve our thesis objectives, our process of theory build- 

ing has relied on a constant interplay of the deductive and inductive 

reasoning methods. a priori reasoning (based on the body of knowledge 

presented in. Chapter 2) has guided the development of the conceptual 

framework explained in the previous sections It will also supply 

the elements to help develop the con. cepts comprised in this framework 

and to develop grounded hypotheses about the way they are interrelated. 

Wherever the existing knowledge is not sufficient to properly define 

and make concepts operational, we will rely on the evidence supplied 

by the empirical data we have collected. By allowing hypotheses 

to be tested, the empirical work will also help to identify or confirm 

regularities and generalizations about the way concepts are interrelated. 

The next section describes the methodology adopted in the collection 

of empirical data, upon which our inductive reasoning has been based. 

It also introduces the elements of our set of exogenous variables. 

I 
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3.3 Emp . cal Work 

As it has been previously implied, our unit of analysis consists in 

the supermarket. The empirical data of our study was collected in the 

city of Sao-Paulo, -Brazil, in a random sample of 15 existing supermarkets. 

In order to minimize the influence of the controllable exogenous. 

variables which are difficult'to'measure - such . as the level of store 

prices., advertising, courtesy of service, and, some other controllableý 

factors$ all the stores investigated belong to the same supermarket 

company. Its name, will not be discloýed for'the sake of data confid-ý 

entiality. The stores included in this study ranged in size frop 400 

to 1200 square meters, with average monthly sales vaiying. from 800,000 

to 6,400,000 cruzeiros. . 
(In November 1976, when our empirical data was 

collected, the rate of exchange 6f Brazilian cruzeiros to US dollars 

was:. Cr$12.00 = U. S. $1.00). 

As a satisfactory way to quantify the. intensity of the retail assoc- 

iation factor has not been-developed, we tried to minimize the impact 

of this factor by, excluding from our sample the supermarkets located 

either downtown, or in planned shopping centres. Only stores located 

in predominantly residential areas were included. in our sample. 

The empirical information required for our investigation can be class- 

-if ied either as concerning 'the 
indicators of inarket perf ormance (depend- 

ent variables) or as relating to the factors (independent or exogenous 

variables) which influence marketing performance. 
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The first part of this section explains how the informati. on reflecting 

market'performance has been collected. The second part describes how 

the exogenous variables were selected and measured. 

3.3.1,, Dependent Variables 

Excluding the easily available and existing data about store sales 

(supplied by the collaborating supermarket company), the concepts of 

market demand and market share have not been operationalized in retail- 

ing. In the previous discussion it was implied that th e operationaliz- 

ation of these concepts depends upon our ability 'to understand the 

phenomenon of geographical distribution of customers and to develop, 

via the concept of trading*areat empirical indicators of this phenomenon. 

In order to investigate' the phenomenon of geographical distribution 

of customers around supermarkets, we conducted a verry extensive field 

survey, interviewing a random. sample of 130 customers in each one of 

the 15 supermarkets. During each interview, the customer's home address 

was identified and its location plotted on a map of the surveyed area. 

The way we have compiled and analysed this information with the object- 

ive to help, develop and operationalize the concepts of trading area 

and concentration index is explained in Chapter 4. 

Trying to select the ideal sample size is often a subjective decision as 

we are usually lead to the dilemma of weighing increasing'samp'ling costs 

with increasing sampling precision. The typical restriction of financ- 

ing which tends to chdracterize academic work has limited our sample 
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size -a sample of-15 stores and a sampfe of 130 customers per store 

(a total of 1,950 interviews wer e, therefore, conducted). The follow- 

ing sampling procedures were adopted to assure representativeness and 

randomness of the respondents: 

a) Based on the store manager's experience of when the customers shop 

in the store, the sample was stratified into six cells, taking into 

account the type of weekday (two categories: weekend days and "working" 

days) and the period within each day (three categories: morning, 

afternoon and evening)'* This stratification was performed because it 

was believed that the consumer preference and hehaviour towards super- 

markets might differ during different periods-of the day or week (it 

is suspected, for example, that a higher percentage of consumers drive 

'in order to shop during weekend days than during working days). The 

distiibution of the sample among these cells was proportional to the 

estimated stratification of the shopping frequency. 

b) I In order, to eliminate'inter'viewer bias*in the selection of the 

respondents, all interviews were conducted at customers coming out of 

the same checkout. Immediately after finishing one interview the inter- 

viewer would then approach the next customer coming out from the same 

pre-selected checkout. 

Based upon the information collected, and upon the development of the 

concept of trading area, we will, in Chapter 5, suggest tentative meas 

ures of market demand and of market share. 

I 
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2, enous Variables 3.3.2, E? ýo 

Within a multioutlet supermarket company the indicators of market perf- 

ormance of each storp can be viewed as influenced by three types of 

variables: a) the store retailing mix, b) the competitors retailing 

mix, c) the sociodemographic, geographic and economic variables which 

characterize the enviro=ent of the store site. 

For each one of these categories, an almost endless list Of factors 

could be constructed if we were to think about all factors which couid 

possibly contribute to the outlet's market performance. Cottrell (1971)v 

for example, has used over 50 factors in his attempt . to predict store 

turnover. The possibility of spurious correlation and the problems 

of multicollinearity are almost inevitable in such a prolific approach. 

In order to avoid such pitfalls, our investigation has taken the 

approach, of considering only the few variables which are believed to 

be the most relevant ones in affecting consumer preference towards a 

. 4upermarket. Most-of, these variables have already been identified 

and the existing information about them has been reviewed in Chapter 2. 

This review suggested the way by which some of these, factors affect 

consumer preference towards shopping. As we will be seeing in Chapter 4 

and 5* us. e will be made of this knowledge to develop grounded hypotheses 

about how they affect shopping behaviour. 

The variables included in our investigation and the methodologies 

adopted to measure them will now be discussed. 
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3.3.2.1 Store Retailing Mix 

As. all the stores of our study belong to the same-retail organization 

we have assumed as constant many of the elements of the retailing 

mix (decision variables) of each store, such as price levelt promot- 

ional effort, quality of service and store decoration. As these.. 

variables are very difficult to appraise, and quantify, we have taken 

the decision to restrict our sample to supermarkets'belonging to, the 

same company in order to minimize the impac t of these sort of variables. 

By holding these factors constantp the most important controllable 

factors which vary among different stores are the size of the store 

'he range and assortment of goods-sold) and the availab- (reflecting t 

ility of parking spaces provided by the store parking lot. 

The ieviev of the existing knowledge about the way these variables 

are believed to affect consumer preference has already been discussed 

, in Chapter 2. Size of the store will be expressed in square meters of 

the store's selling area (inside checkout). This information was 

supplied by the, supermarket organization. Parking size was indicated 

by the number of parking spaces provided in the store's, parking lots 

We*collected this informationvia observation. 

3.3.2.2 Competition 

In order to appraise supermarket competition, we must first define 

what is a supermarket. 14e will define a supermarket as a store of 

Definition has been adapted from McClelland (1963, ' p. 16). ' 
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iaot less than 100meters of sales area, with two or more checkouts 

and operated mainly on a self-service basis. with a'rang6 of merchand- 

ise comprising, at least, all food groups, including fresh meat, fresh 

fruit and vegetables plus basic household requisites. 

The wide range of products offered, the self-service'method of. sdles.. 

and the other peculiar characteristics of a supermarket sugges I ts that 

direct-competition to a supermarket is offered only by other super- 

markets. As such, we will restrict our measures of competition 

to only other supermarkets. 

As the impact: pf competition declines with competitors' distance, we 

have restricted our investigation to competitors located close to 

"ourlt supermarkets. The fact that the supermarket company from where 

we collecteý the datayses 1000 meters as the radius within which to 

identify their competitors, has led us to adopt a similar boundary 

for our investigation. 

our boundary of 1000 metersp although suggesting th4t the impact of 

each individual competitor beyond this area is small should not, however, 

imply that the impact of total competition beyond this area is irrelevant. 

What. we hAve assumed is that the impact of total competition beyond 

1000 meters, although very relevanto can be thought of as a constant 

for different stores. The fact that there is a very high number of 

supermarkets in Sao Paulo (over 1000 supermarkets in 1974 in the 



metropolitan area of Sao Paulo$ according to a survey published by 

the "Supermercado Moderno". S ao Paulo, irazil, April 1975) provides 

some support'to our assumption that the impact of*distant competit- 

ion (beyond 1000 meters) can be viewed as homogenous for different 

stores. 

The data about competition (checkouts, and distance) 

was obtained through interviews with the managers ofthe cooperating 

15 stores, through observation and mapping. 

3.3. Environmental Factors 

a) Population Density Our measure of population density expresses for 

each store, the average number of households per 1000 sq. meters. The 

folloving procedures were developed to obtain this information: On the 

maps of each store, a circle of 1000 meters was drawn around the store 

location. Each block of houses contained in these boundaries was identif - 

ied'and coded according to a code used by the data processing company from 

_the 
governmetit of Sao Paulo ("PRODAIVI). The blocks split by the boundary 

circle were either excluded or included depending whether most of the 

block fell either outside or inside the circle. PRODAM maintains . 

a very detailed and up-to-date (1974) household census covering the 

whole of the city of Sao Paulo. A report was requested and purchased 

from PRODAM listing the total number of households in each block 

(previously identified and coded) contained within the circles drawn 

around each store. 
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b) Income The level of income, of the population around. the store 

site influences store performance not only because it affects the 

level of available business in the area, but also bec4use it can 

affect the consumer's mobility (through its impact upon car owner- 

ship), and consequently. the consumer pattern of shopping behaviour. 

Reliable information about income ig in gpneral not easy*to obtain 

through interviews, as respondents are reluctant to-disclose such 

personal data. There is, however, less resistence to provide inform7 

ation about the amount of money which the family spends monthly in 

supermarket expenditures. Our information about "average family 

expenditure'in supermarkets" will, therefc-. -e, indicate the available 

business for supermarkets and reflect consumer's income. 

As the unit of analysis of our investigation is the store and not the 

individual consumer, this variable corresponds, to the average family 

expenditure of the store customers. The information used to measure 

this variable was obtained during our interviewing work (see question 

5 of the questionnaire in Appendix A). and is expres sed irj Brazilian 

cruzeiros. (Rate of Exchange. as of I December.. 1976 was Cr$12,00 

US$1.00). 
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CHAPTER 4 

THE GEOGRAPHICAL DIMENSION OF THE I=T DEMAND OF A SUPERMARKET 

4.1 Introduction 
11 

This chapter deals with the phenomenon of the geographical distribution 

of customers around supermarkets. We have highlighted in the prev- 

ious chapters how the development of emp3.;: ical indicators of this 

phenomenon is an essential step towards' the development of a 

conceptual structure to help provide understanding and prediction 

of the market performance of supermarkets. 

The emphasis with which the retailing lit. erature, over the past 50 

years, has concentrated on'the concept of trading area (refer to 

Ch. II pp. 11-24 for specific references) confirms the importance of 

understanding the noncontrollable geographical dimension of tI. e 

retailing market demand. The many previous attempts of defining 

and developing the concepts of trading area represent temptive ways 

to surmarize and provide empirical indicators about the distribution 

of customers around supermarkets. Despite considerable progress in 

trying to make theconcept more precise and operational, it still 

remainsl as Goldstucker (1965, p. 281) mentions, -that the "difficulty 

of developing yardsticks to measure trading area'has not. been overcome". 

In factq in''reviewing the literature, 'we have not found any rigorous 

approach to Statistically predict 

existing exogenous variables. 

trading area as*a function of 

The way we have structured this. chapter into two main parts reflects 

the objectives of our thesis (outlined in Chapter III) concerning 

the-phenomenon of. customer distribution around supermarkets. 
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While the first part of this chapter investigates and tizies to 

develop empirical indicators to reflect the phenomenon of 

customer distribution, the second part attempts to explain and 

predict these empirical indicators as a function of a set of 

exogenous variables. 

We start this chapter by investigating how custoMers are distributed 

around the 15 pupermarkets of our sample, In order. to'better 4igesý 

this information, we try to summarize the data (presented in the 

customer spotting maps) through graphs and tables. During this 

process, we confirm some of the existing beliefs about the unifbrm7 

ities and regularities concerning the pattern of concentration and 

dispersion of customers around supermarkets. The existence of these 

regularities has helped us to develop empirical indicators of trading 

arei which seem to reflect and su=arize well the phenomenon of 

geographical distribution of customers. The great variation, 

revealed by our empirical data, in the dimension of the trading area 

of different stores highlights the need to investigate the factors 

which influence consumer preference towards shopping, and to derive 

propositions and develop models to explain and predict it. 

In. the second part of the chapter$ based on the existing prior 

knowledge, we propose a number of hypotheses about the way exogenous 

factors influence the geographical distribution. of customers and 

integrate these hypotheses into an econometric type of model. The 

analysis and*, estimation. of these, models via, multiple regression anal- 

ysis, helps to confirm or i; efute these individual hypotheses and to 

propose a way to estimate and predict the pattern of geographical 

distribution of customers around different supermarkets. 
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4,2 Understanding the phenomendn'6f'tho'&O_oMdp4idAl'distribution 

: öf cuStomers 

4.2.1 Customer Spotting 

Similarly to many of the previous work related -to trading area, our 

empirical work starts by investigating through the customer spotting 

technique, explained in Chapter 2, the wýy customers are'concen . trated 

and dispersed around each of the 15 supermarkets of o ur sample. 

Based on this information we have elaborated customer spotting maps 

for each of our stores., These maps,, 
* 

presented in Appein dix 8, portray 

the location patterns of the store customers and indicate the spatial 

relationship of a store to its customers. The location of each store 

is indicated by an 'Y' at the centre of the map,, and'the location 

of each of the 130 interviewed customers' addresses which is'located 

within the map boundaries (i. e. within a radius of 1400 meters) is 

spotted vith a dot. We have selected the maps of-two of our stores 

to reproduce in Figure 4-1 and 4-2 of the following pages. 

These maps were pr6duced via the Hewlett PacKarA Plotter, uýing 
information about the distance coordinates from customer residence 
to the store. 



116 

Figure 4- 2 Customer Spotting 
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The visual inspection of these two maps indicate that these stores 

greatly differ in their ability to attract customers* While Store 3 

has a small trading area as most of the customers are densely clust- 

ered around it, store 14 displays a more scattered distribution of 

customers and consequently a larger trading area. If we extend our 

analysis to the other stores presented in Appendix 6, we confirm 

the existence of this variation as differefit stores-show different 

dimensions i. -a the geographical area from where most of'the store 

customers are located. 

As we. have indicated in Chapter 29 although the customer spotting 

maps portray the many dimensions of the-phenomenon of customer distrib- 

ution, the wealth of i, nforination which it contains is hard to assimilate 

and should, therefore, be reduced into a more manageable format. 

The iegmentation of this area into concentric circles drawn around the 

store seems-to be a usual and useful way to. help summarize the inform- 

ation contained in these mapp, Table 4-1 below presents the percentage 

of the store customers within each of these circular segments* 

Table 4-1. Percentage of store customers in different circular segments. 

Circular Segments Percentage of customers 
(in meters) Store 3 Store 14 

0 to 
ý200 

46 8 

200 to 400 19 20 

409 to 600 17 20 

500 to 800 5 14 

800 to 1000 2 6 

Beyond 1000 meters 11 32 

See for example in William Applebaum (May 1966), pP'- 127-141. 
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The difference in the pattern of customer concentration of these two 

-stores is well illustrated in Table 4-1, It shows, for example, 

how heavily clustered near the store are the customers of store 3. 

(46% of the customers within 200 meters and only 11% beyond 1000 

meters) compared to the more scattered pattern of store 14 (8% Of 

customers within 200 meters and 32% beyond 1000 meters). The data 

in Table 4-1 can be arranged so as to reveal the nature of customer 

distribution through a different*perspective, Instead'of presenting 

the percentage of customers within each individual circular segment, 

Table 4-2 below presents the cumulative percentage within each dist- 

ance radius. This format allows a better comparison between differ- 

ent stores as it provides aggregate information. reflecting the overall 

pattern of customer distribution of these stores. 

Table 4-2. Cumulative percentage of customers within different 
circular radius. 

Within radius of Cumulative percentage of customers 
(in meters) Store 3 Store . 14 

200 46 8 

400 
_65 

28 

600 82 48 

800 87 62 

1000 89 68- 

Beyond 1000 meters 11 32 

Table 2-2 in Chapter-2, reproduced from La Londe (1962, p. 25) 
adopted this same format. 
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Very much based on the cumulative nature of Table 4-2. wq have developed 

a graphical representation, explained in the following section', to 

provide a more comprehensive summary of the phenomenon of customer 

distribution around supermarkets. 

4.2.2, A Grapýical Summary 

By capturing most of the information contained in the customer spotting, 

maps, we have devised the diagram illustrated. on the following page 

as a useful way to depict the pattern of'concentration and dispersion 

of customers. around a store. The horizontal axis indicates the 

distance (straight line) from store to customers' residence and the 

vertical axis shows the cumulative percentage of customers within 

each distance interval. The two curves of figure 4-3 indicate the 

pattern of geogriphical distribution of stores 3 and 14- 

'A diagram of this nature provides an excellent and comprehensive 

summary of the phenomenon of geographical distribution of customers 

around a store, as at any point of these curves a specific link is 

established betwee*n a distance radius (from store to customer's res- 

idence) and the percentage of customers. co ntained within this radius. 

The cumulative nature of the vertical axis helps to supply answers 

to practical questions asked by retailers such as "within which area 

do most (say, 60%) of our customers come from? " or "which percentage 

of our customers come from withina certain distance (say, 800 meters)? " 
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Figure 4-3. Graphical repro sen ta tion of *tlio geoý,, raphical distribution 
of customers (around 2 stores). 

4-1 

rj 

....... ... . 

r4 

ld 

'11C 
an 

Answers for these questions can be derived from the projection of points 

of these curves respectively on the horizontal axis (once percentage is 

held constant) and on the vertical axis (once distance is held constant) 

Store 3, for example, has 60% of its closest customers located within a 

radius of 360 meters. While for store 14, this same percentage is contained 

within a radius of 760 meters. Similarly a radius of 800 meters contains 

87% of the customers of store 3 and 62% of the customers of store 14. The 
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ýcurves of this graph summarizing the geographical distribtution of 

. customers around this two stores provide, in fact, a concise picture 

of the spatial relationship of these stores to their customerst and 

indicate the ability of these stores to attract customers. 

The graphical representation of the geographical-distribution of 

customers for each of our 15'stores-is presented in Appendix C. 

An inspection of these graphs indicates that each store has a 

different curvilinear relationship reflecting its particular pattern 

of customer distribution. Despite these variations, we can, however.. 

iýentify some regularities in the behaviour of these curves. 

If we referv for example, to the curve of store 3 in Figure 4-3, 

we notice that the inclination of the curvewhile high in the areas 

closer to the store, declines rapidly beyond a certain point (around 

60-70%). In fact, we could, according to the inclination of the curve, 

identify three distinctive segments in this curve. -a) A segment 

steeply inclined going up to around 60-70%; b) a transitional segment, 

from.. around 60-85% where the curve inclination quickly declines; 

c) and after 85%, the level when inclination keeps itself very lqw 

and the curve acquires an asymptotic nature in relation to the horiz- 

ontal axis. 

While the-identification of these three segments is clear in many of 

the more densely concentrated stores (for example, stores 1,2,3, 

and 5) they are less markedly distinctive in some of the stores with 
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jarger trading area (for example, stores 12,13,14 and 15). The 

asymptotic nature of the curve is, howeverg very clearly recognized 

in all the stores, and it reflects the typical existence of a small 

pýrcentage of either loyal or occasional customers who live far 

from the store. 

T. he identification of-the distinctiye nature of these segments con- 

firm not only Kane's * 
generalization about the pattern of generaliz- 

ationconcerning the phenomenon of distribution of customers, but 

also provides support for the classification developed by Applebaum 

of Trading area into primary, secondary and tertiary trading area. 

The definition of these three types of trading area coincides very 

closely with the three*segments which we, have identified in "our" 

curvilinear relationship. 

The graphical solution developed above has been very useful in ident- 

ifying patterns, deriving generalizations and helping to conceptualize 

about the phenomenon of customer distribution around supermarkets. 

So that this phenomenon becomes operationalizable it needs, however$ 

to be further reduced_from curvilinear functions into single numbers. 

* Kane (1966, Ch. 3) generalized about the distribution of customers 
around a supermarket by stating that a map "showing the distribution 
of supermarket's customers often reveals a definite clustered concen- 
tration close to the stores, generally within one mile from it. Then 
there is usually a clear breaking point, beyond which the frequency 

-of customers diminishes rapidly. The primary trading area boundary 
lies at the point where the supermarket drawing power experiences 
this sharp decrease". 
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, 4.2.3. 
-, 

Two Empirical'Indicators 

The information provided by our graph can be summarized in two ways; 

depending whether the points of the curve are projected either 1) in 

the horizontal axis or 2) in the vertical axis. The first approach 

indicates, 'therefore, the dimension of the area containing a certain 

percentage of customers while the second determines the percentage 

of'Customers contained within a certain radius. They are, therefore, 

equivalent ways to express '.. a same phenomenon. The term trading 

area has been in general associated with our first type of indicator. - 

As such, we will call it "trading area". In order to differentiate 

'from the "trading area". measure we will dC. 3ignate our se cond type 

of indicator as the "concentration index!. 

Based on our graphical representation of the concentration of custom- 

ers around a supermarket, we have developed our concepts of "trading 

area" and "concentration-indeze' as alternative empirical indicators 

of the geographical dimensions of the store market demand. We could 

define them as: a) trading area: The area within which a prespecified 

percentage of the store, 's closest customers are located; '. b) concentration 

index: --As the percentage of the store customers who are located within 

a prespecified area. 

In order io make these concepts more precise and operational we I Mus t 

decide which'specific percentage (vertical axis) to establish for the 

trading area determination. and which distance (the horizontal axis) to 

select for the "concentration inde: e' determination. These decisions 
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will be taken so that these specific points can provide 4 valid 

summary for the entire pattern of customer distribution around each. 

We will rely upon our empirical data and upon the previous existing 

knowledge to guide us in these decisions. 

'4.3 . 
. _2. 

I' -Tracliný Area 

Table 4-1 shows for each store of our. sample the dimensions of the 

circle (radius length) containing different percentages of the store's 

closest customers. As each column of this table corresponds to a 

pre-es. tablished percentage of the store's closest customers, the 

information contained in; these tables corresponds to our concept 

of trading area (as it'. was'defined in the previous section). 

Each *row of Table 4-3 summarizes the pattern of customer distribution 

of each store. The. information contained in this table confirms two 

trends which hav- been previously identified. in the previous discussions. 

The first trend which emerges from the inspection of'this table 

(through comparing the information ýontained in each row) is the great 

difference which exists in the ability of different stores to attract 

customers. This difference, for example, is illustrated by comparing 

store-I with store 15. 

Fifty percent of the closest customers of store 15 are contained with- 

in a circle which radius (1230 m) is about 7 times longer than the 

circle comprising the same percentage of the closest customers of 

These' dimensions corresponding to t. he projections on the horizontal axis 
of the graphical representation of the patterns of customer distribution. 
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store 1 (180 meters). If we make a similar comparison, considering 

now instead of the radius length the area of these circles, the diff- 

erence between these two stores becomes even more striking, as the 

area which contains half of the closest customers of store 15 
22 (4.75 km , i. e. 3.14(1230) ) is almost 50 times larger than the 

2 
area containing half of the closest-customers of store 1 (0.10 kM 

2 
i. e. 3.14(180) 

The great variation among the pattern of concentration and dispersion 

of customers of different stores highlights the need. which retailers 

have in developing a way to predict the ability of a proposed new 

store. to attract customers. This variation also demonstrates how 

erroneous it would be 'to assume that different stores would have a 

trading area of similar size and to try to arbitrarily establish it. 

Corroborating the generalizations previously. identified, the second 

trend that comes to light from the analyses of this table is that 

while customers are heavily concentrated and clus tered in the areas 

nearer the store, there is a clear breaking point beyond which the 

frequen cy*of customers diminishes-rapidly. The average row at the 

bottom of Table 4-1 illustrates this point. Fifty percent of the store's 

closest customers are on average only within about 450 meters of the store 

(or within an area of about 0.63Km 2 ). We need to more than double this 

radius to about 1000. meters (and, therefore, more than quadruple the 
2 

area to 3ol km. ) to 'Include 80% of the store's closest customers, 

If 90% of the closest customers are to be included, the radius will 

be about four times longer (about 2000 m) and the area will be about 
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twenty times larger. (12.6 km 
2 ). In order to help visualize this 

pattern, we developed a graphical representation of the average 

geographical distribution of customers, presented in Figure 4-2 below. 

Figure 4-4. Graphical Representation of the Ceographical 

Distribution of Customers (average) 
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This curve summarizes the average behaviour of the 15 curves of 

Appendix C. The three segments of this'. curvilinear relationship 

can be easily identified. As we would expect from the previous 

discussion, it shows that the inclination. of this curve (reflecting 

the concentration of customers) while highup to the 70% level, 

seems to find a breaking point around this level and tends to decline 

drastically after the 80% level when. an asymptotic nature of-the 

curve. becomes evident. 

The distinctive nature of the three. segments of this curve facilitates 

our decision about which percentage to. hold*contant to derive an 

ideal measure of trading area. Such a, solution must reflect a point 

in the curve which would best sunmarize the entire pattern -of 

customer distribution around the store. It must include the primary 

trading area as it comprises the majority of the store customers 

within a small area. Jt, should exclude the tertiary trading area 

as the very low density of customers makes it an irrelevant and even 

undesirable addition. The most meaningful contour of a trading area 

lies, therefore, between 65-80% and it seems to coincide with the 

percentage of most other studies about trading area (see Ch. 29 pp. 13-24). 

Within this range, any percentage seems appropriate to define our . 

concept of trading area. As suchq the initial calibration of our 

models to explain and predict trading area will be performed with 

* In the writings of Applebaum (1968) and Kane (1965) there seems to 
exist an implicit assumption that the tertiary or fringe trading 
area could and, in fact, should be ignored. Our empirical findings 
demonstrating the very low density of customers in these areas 
seem to corroborate this assumption. 
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values of trading area computed with 70% of the store's closest 

customers. 

Why a Circle? 

Throughout our previous discussion-about the concept of TA, there 

has been an implicit assumption that TA contours'should. be bounded. 

by a-circle centered in the store site. Our'decision 'to select- 

a circle and not another geometrical shape needs, however, further 

justification (or discussion). 

A circle ha,: -. been adopted not only because it is an easily reproduc- 

eable geometrical figure (via formula based on the radius 1 ength), 

but also because it always delimits acertain percentage of the 

stoie's closest customers* The circle has the advantage also of. 

making the customer spotting mapping procedures much more simple. $ 

as the only information required to derive'a trading area contour 

consists of-the distance beýween the customer's residence to the 

store (and not the exact and complete location of all the customers 

of a store). 

We. are aware, however, that due to environmental and competitive 

characteristics, the trading area circle contour might not always 

be the most accurate descriptor of where most of the customers are 

located.. In fact, Applebaum and Cohen (1968, p. 35) believe that 

the store trading area shapes are, in general, stretched out longest 

along main roads, depeading on where population is concentrated, 
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the location of competition and by locýl street patterns. The pec- 

uliarities of each store site make the shape of each trading area-. 

different and also irregular (see Figure 2-2 , in Ch. 2). Such 

contours are not, howeverl reproduceable via mathematical formulaiion 

and are, 'thereforet difficult to predict. The predictions of such 

contours would have to rely on personal judgement, and it would be' 

very difficult to establish the link between this perimeter with 

a pre-established percentage of the store sales. Also, the propos- 

itions between the nature of the trading area expressed via irregular 

contours and exogenous variables would be hard to develop and test. 

4.2.3,2 Concentration Index 

While the format of the empirical results presented in the previous 

pages conformed to our definition of trading aFea, Table'4-3 presents 

similar results in a format to coincide with our definition of the 

concentration index. Table 4-4 shows for each one of the 15 stores, 

the percentage of customers contained within a radius of different 

lengths. The same trends which emerged from the previous tables can 

again be identified in this table. 

The analysis of the concentration index confirms the existence of 

a big variation in the ability of different stores to attract cust- 

omers. Stores 1 and 2, for example, have over 80% of their customers 

located. within a radius of 500 meters, while-for store 14 and 15, less 

than 40% of their customers come from within such a radius. 
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it is interesting, however, to notice that the concentration index 

format of presenting the pattern of distribution around a store can 

conceal much of the existing differences between each store. This 

is especially true as we increase the radius within which the 

concentration index is estimated. As a measure of relative dispersion, 

the'coefficient of variation (see bottom row of.. Table 4-4) clearly 

indicates this trend. This coefficient, while high fdr the concent- 

ration index. measured within a smaller radius (45%, for example$ 

at 400 meters), consistently declines as the radius increases 
* (25%' 

at 700 meters and 7% at 2000 meters). 

The usefulness of the concept as'a wdy to discriminate between the 

ability of different stores to attract customers is, therefore, 

questionable, and depends upon the skillful selection of the radius 

upoli which drawing power is computed. While a shorter radius (such 

as less than 500 meters) tends to discriminate better between the 

stores which have smaller trading areas, it might be too small to 

accumulate sufficient information for stores with a-very large trading 

area (only 16% of customers of store 15 are within 400 meters). 

Longer radius, on the other hand,. (say, 1000 meters or more) while 

ores. with a very large trading providing better information for st. 

area, tends to mislead and conceal the differences of the stores 

* Eventually, as the radius continues to increase, it will contain all 
customers of the store. The coefficient of variation will then 
be zero as for all stores and the concentration inde; ý will be the 
same (i. e. 100%). 
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with smaller trading areas. 

Within these constraints, a radius between 500 to 800 meters seems 

a reasonable compromise to suit our empirical data. As such, the 

calibration'of our models to explain and predict the concentration 

index will be based on the concentration index computed within 700 

meters. It must be emphasized, however, that the radius selected 

to compute our. concentration index shoul4 not be used 'as a guideline 

for other studies. As opposed to the generalizations assocl*ated 

with the trading area indicator (e. g; the guideline to use about 

707. of customers), no generalizations can be made as to what would 

be a desirable radius to compute the concentration index. We can 

only suggest that the radius should neither be so long as to conceal 

the existing variation among different stores nor so short as to 

provide insufficient. information aýout them. 

4.2.4. Partial Conclusion 

In the last three sections, we have developed the concepts of trading 

area and concentration index as indicators of the pattern of cust- 

omers' distribution among supermarkets. The empirical results have 

not only conf irmed some assumptions about regularities concerning 

the cQncentration and dispersion of customers around supermarkets, 

but have also demonstrated how different stores. vary enormously in 

their ability to attract customers, 

By's. uggesting that trading area should, in general, be measured so 

as to comprise 65-80% of the store's cl . osest customers, and by 
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indicating that the concentration index for. our set of 4ata should 

be computed within 500-800 meterss ourempirical results have helped 

to make these concepts more precise and operational. Although both 

indicators reflect the geographicaldimen'sion of the store market 

demands, the trading area indicator seems to differentiate better 

between the patternsof customer distribution of different stores. 

This is demonstrated by the rather stable coefficient of variatio n 

in different measures of trading area (see Table 4-3), ' compared 

to the declining coefficient of variation as we compute the concent- 

ration index over longer distances-(see Table 4-4). 

But why would store 15, for example, have 70% of its customers 

within a radius 4 or 5 times larger than store 1? Or what makes 

store 15 attract 72% of its customers from areas beyond 700 meters, 

whiie store 1 manages to attract only 14% beyond such a radius? 

The objective of the following sections is to help provide 

answers to such questions and to develop ways of estimating and 

predicting trading area and concentration index for existing and ne w 

supermarkets. 
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4.3-- Explainin&_ and predicting the phenomenon of the geograpýical 

'dis'tributibn of customers 

jlýypotheses and Model Structures 

Th e structure of any model is defined by the hypothesbs about the 

relationship between variables. We have seen in the previous chapters 

that some propositions have been developed relating different exo- 

genous variables with the ability of stores to. attract customers. 

These propositions will serve as a useful guide for the initial 

stages of devising the structure of the models. However, the limited- 

theory about the way the predictors influence consumer's preference 

towards supermarkets can only provide aome limited guidelines about 

the suitable functional forms. By reviewing and discussing the 

way exogenous variables affect consumer behaviour towards shopping, 

Chapter 2 has brought out the greater part of the hypotheses about the 

impact of these variables upnn the patterns of customer distribution. 

As we have seen in Chapter 29 a. considerable amount of work has been 

done on the impact of the range of goods offered (reflected by the 

store size) upon the distance customers are willing to travel to 

shop at-a specific store. Much evidence has been collected 

- (see pp. Y8-52) to support the hypothesis that distance is positively 

affected by the range of goods offered by the store (reflected by the 

store size). 

The other variable of our predictor set which is often under the 

retailer's control is the number of parking spaces provided by the 

store. We have argued in Chapter 2 that by offering the consumers 

the convenience and comfort of easy parking, a larger number of 
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parking ipaces would enhance the store's attractiveness ano, therefore, 

draw customers from more distant areas. 

Despite some conflicting views about the impact of population density 

upon shopping behaviour, we have taken the view (explained in Chapter 2, 

pp -. 60-61 ) that more densely populated areas would inhibit consumers 

from travelling longer distances. We have-speculated, on the other hand, 

(p. 112) that consumer's income might increase shopper's mobility 

(via higher automobile ownership) and, therefore, increase the distance 

consumers would travel for shopping. 

The hypothesis ýabout the impact of compett*tion upon the store's ability of 

drawing customers, can be better articulated if we analys6 the impact of 

closer competition separately from that of -distant competition. 

We have seen in Chapter 2 (pp. *56-57) that the location of supermarkets 

side by side. tends to enlarge the trading area of both stores. 

This argument could be supported by assuming that consumers would 

perceive the assortment and variety of these stores as a cor. -bined and 

larger assortment of goods, rather than as an independent and non- 

complementary range of goods. We could, however, view the impact of 

distant competition differently. It would be reasonable to suppose 

that in selecting among similar supermarkets, the cbnsumer would choose 

We have assumed that the type of impact of close competition would 
be exercised by stores located upto 300 meters. Beyond this point 
the competition would be considered as "distant"*-as we pre-suppose 
that consumers would-. perceive the range of goods offered by 
competitors not as complementary but as individual alternatives 
for shopping. 
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the one which is closest to home. An iricrease in the number of 

competitors would provide consumers with a greater number of more 

conveniently located alternatives for shopping. We could, therefore, 

assume that an increase in the number of "distant competitors" 

(i. e. close competitors excluded) would inhibit-the store's ability 

to attract customers from more distant areas. 

The hypothesis about the way exogenous variables are believed to 

influence the store's ability to attract customers can be summarized 

in the table below (Table 4-5. ) 

Table 4-5. Hypothesi! s about the impact of exogenous variables upon 
the indicators of geographical distribution of customers. 

Exogenous 
Variables 

Trading 
Area 

Poncentration 
Index 

SI ZE Positive Negative 

PARK Positive -Negative 
DEN S Negative Positive 
EXP. Positive Negative 
CH-3 Positive Negative 
CH+3 Negative Positive 

Although limited, the existing theory about the way the independent 

variable affects shopping behaviour towards supermarkets can serve as 
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useful guide for the initial stages of devising the structure of our 

models. Equation 4-1 indicates the tentative and initial structure'of 

the model to predict and explain store trading area, while for the 
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store concdntration index, the tentative*formulation is expressed vla 

Equation 4-2. 

TA(70) ao + alSIZE +a 
.-a 

DENS + aeXP +a CH-3 -a Cg+. 3 (Eq. 4-1) 2PARK 356 

CI(700) - co -cI SIZE -c 2PARK + c. 3DENS -c4E XP -a5 Cli- 3+a6 C11+3 (Eq. 4-2). 

Where: 

TA(70): The store "trading area! ', measured by the radius (meters) 

of the circle cotitaining 70% of the store's closest customers. 

CI(700): The store "concentration inde: e', measured by the percentage 
of customers within a radius of 700 meters. 

SIZE: Area of the'store selling floor space (in m, 
2 

PARK: Number of parking spaces provided by the store. 

DENS: Density of population within a. radius of 1000 meters of the 
store (number of families/10000 m2 

EXP: Average monthly family expenditure in "s upermarkets" type of 
purchase (in Cruzeiros). ' It is an indicator of. family income. 

CH-3: Nuýaber of checkouts of competitors within a radius of 300 meters. 

CH+3: Number of checkouts of competitors between 300 and 1000 meters. 

a0 to a6: Equation coefficients of the "trading area" models. 

c0 to c6: Equation coefficients of the "concentration index" models 
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Based on. the data of our s. ample of supermarkets (the data matrix used 

for model calibration is presented on the next page in Table 4-6), we 

have used riultiple regression analysis to calibrate and analyse these 

models. Although the initial structure of the proposed models has. 

been linear, a range of other functional forms have 'bwn attempted for 

model calibration. We have found, however, that these alternative funct- 

ional forms did not improve the model results of our linear formulation. 

As model calibration is affected by multicollinearity within the pred- 

iction set, before presenting our model results we will, investigate t he 

existence of intercorrelations among our exogenous variables. 

4.3.2 'Multicollinearity 

As the precision of any model is severely restricted by the ekistence 

of intercorrelations in the set of predictors, it must be removed 

before model estimatione In a widely quotedarticla about multi- 

collinearity in regression analysis, Farrar and Glauber (1967, 

pp. 92-107) suggest the pairwisecorrelation matrix as a rough but 

easily operationalizeable indicator Of multicollinearity. Table 4-7, 

next page,, presents the correlation matrix-for our set of predictors. 

Despite our attemp*t -t'o keep to a minimum' the . number of variables I- in our 

set of predictorst high multicollinearity (pairwise correlation 

above 0.6)still occurs within some pairs of variables, such as: 

EXT and I; ENS0' DENS and CH-3. 

See Johnston (1972, p. 160). 
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Table 4-7. Correlation Matrix of the Set of Predictors 

SIZE PARK DEN S EXP tH+3 cH-3 

SIZE 1.00 

PARK . 32 1.00 

DENS' -*56 -. 33 1.00 

E XP . 59 e-16 
-. 63 1100 

CH+3 o6 . 44 -. 31 . -. 03 1.00 

CH-3 -. 29 -. 15 s75 -. 34 1.00 

The intercorrelation between these'pairs of variables are, in fact, 

very intuitively justifiable, It is reasonable, for'example, to 

expect that more densely populated areas would attract a larger 

number of competitors, and that areas of higher, population density 

would be associated with lower levels of income. 

142 

No matter what the reas'ons are for multi6ollinearity, it must, however, be 

removed. . Some studies 
* have been developed attempting to suggest ways to 

remove multicollinearity. However, the difficulty still remains as 

Kummar (1975). indicates that none of the previous attempts consist 
I 

of a satisfactory way to remove multicollinea; ity As such, and because 

only two pairs of variables in our already limited are 

highly intercorrelated, we will overcome the multicollinearity by 

* Kendall (1957 pp70-75) suggestedthe elimination of multicollinearity 
by principal component analysis. Kendall's suggested procedure was 
adopted to help remove multicollinearity problems in the studies 
conducted by Pidot (1969) and by (Ferwick U076, section 4). However, 

as Fenwick recognizes, althou&h the application of this method relieves 

multicollineatity proble-s, the model results can'r-ot be readily inter- 

. pretable nor the importance of the variables easily assessed. 
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simply excluding either one of the variables which are highly inter- 

correlated. 

As population density (DENS) is simultaneously intercorrelated with 

the indicator of population income (EXP) and with distant competition 

(cil+3), we will either exclude DENS or EXP and CH+3 from the predictor 

S. et'used for model estimation. As puch, we have estimated' our=dels 

using the f6llowing alternative 'combinations of exogenous variables: 

1) SIZE, PARK, DENS and CH-3; 2) SIZE, PARK., EXP, CH+3 and CH-3. 

4.3.3-Overall Model Results 

Table 4-8, next pageo presents the results of the two alternative 

model structures proposed to estimate trading area. Model 1 expresses 

trading area as a function of SIZE, PARKO DENS and CH-3. while 

Model 2 replaces DENS by the variables EXP and CH+3. 

The first version, 14odel 1, presents by far the best results as it 

shows a very high fit (i2 . . 92, indicating that 92% of variation 

of the trading area can be explained as function of variation in the 

exogenous variables)q and the coefficients of all the regression var- 

jables not only have the positive and negative signs coinciding with 

our previous expectations (expressed via our hypotheses) but are all 

significant (all T-values are above the 95% level of significance). 

Compared to'Model 1, the second model presents less satisfactory 

results as it shows a lower fit (R2 . 80) and it has only two of 

- ; R- 
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the five variables significant at the 95% level (PARK and C11-3). 

Nevertheless, the signs of the coefficients also *coincide Vith our 

expectations. 

The. -results of the first model are very encouraging as they are 

-2 not only statistically satisfactory (high values of R and highly- 

significant T-values) but also because the impact of each. of the 

exogenous variables is consistent with the existing body, of knowledge. 

In fact, the results confirm most of the hypotheses which have 

guided the formulation of our models. The analysis of the impact of 

these exogenous fac. tors upon trading area-will be analysed in a 

later section of this chapter. 

The results of the two alternative versions of the "concentration index! ' 

model are presented in Table 4-9. Model 3, expressing the concentrat- 

ion index as a function of SIZE, PARK, DENS and CH-3, provides, 

similarly to the trading are models, better results (i2 . . 81 and 

higher T-values - two of them, PARK and DENS are significant at the 

95% level)$ than Model 42= . 69, and only with the variable "PARV 

showing T-values significant at the 95% level) which incorporate 

the variables EXP. and CH-3, in lieu of DENS. 

The "concentration inde: e' results as a whole are not, however, as 

good as those for trading area. The comparison of their best models 

(i. e Model. 3 to Model 1) shows that not only does the concentration 

(F. 2 
. i2 .. index provide a lower fit . 81 compared to 92) but also 

their-variables are less significant (only two variables in Model 3, 

compared to all four in Model 1, have T-values significant at'the 

95% level. 
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Regardless of their significant levels, all the signs of the coeffic- 

ients on both of the "concentration index! ' models (Models 3 and 4) 

coincide with the expectations as suggested by our hypotheses. The 

impact of the exogenous variables will now be analysed, taking mainly into 

consideration the concentration index and the trading area model 

results 

4,, &3.4-, - The Impact of the Exo&enous Variables, 

We have seen in Chapter 2 that some propositions have been developed 

establishing a relationship between exogenous factors and the 

distance consumers are willing to'travel-for shopping. This exist- 

ing knowledge has helped us to formulate the hypotheses which. 

have guided the initial formulation of our models. 

The inspection of the model results presented in Tables 4-8 and 4-9 

indicatesthat the signs of all variables in all models coincide with 

our expectations (suma . rized in Table 4-ý). However, the T-values 

are not always highly significant and therefore do not always provide 

sufficient confidence for confirming our hypotheses. 

In analysing the impact of the variables upon, the phenomenon of 

geographical distribution of customers,,. we will reiy essentially upon 

the results of the trading area models. This is due to the fact 

that not only trading area seems a more appropriate indicator of 

customer distribution - compared to the concentration index *- but. 

also becausethe trading area model results are statistically more 

satisfactory. 

We recall from discussionsearlierIn this chapter, that the "index 
of concentration" does not provide a very strong way for dis criminat- 
ing between the pattern of customer distribution of different stores. 
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"SIZE" 

The high T-values of SIZE coefficient (2.3 - sign'ificant at the 95% 

level) in model 1 confirm for our set of data the hypotheses 

(already widely corroborated in previous works) that the supermarket's 

ability of attracting customers (indicated by the trading area) 

is positively influenced by the store size (reflecting the range and 

assortment of goods). Based on the SIZE coefficient of the equation 

of Model 1, each additional 100 square meters of store selling area 

increases by 31 meters the radius of -the trading area (i. e. the radius 

which contains 70% of the store's closest customers). 

The lack of previous work in the area provides little basis, to help 

us assess how reasonable or realistic is the magnitude of the model 

coefficients. A relative assessment can, however, be derived by 

comparing the impact of the different variables within the proposed 

models. in the remaining part of this section, we will try to provide 

a basis for this comparison so as to help us appraise the "deductive 

veracity" of our mode Is (specifically the trading area Model 1) or, 

in other words, if our models make sense. 

"PARV - 

The T-values of the variable PARK are highly significant in all four 

models presentedv widely confirming our hypotheses that the number of 

parking spaces of a store influences its ability to attract customers. 

Based on the PARK coefficients of Models I and 3 we could state that 



149 

every additional five parking spaces: 

0 increases the radius of trading area by 25 meters 

reduces the percentage of store customers located within 700 

m6ters (or -increases the percentage of store customers located 

beyond 700 meters) by 1.2%. 

The number of a store's parking spaces reflects how easy it is for 

consumers to find available parking space in the store. We should 

realize that the addition of five parking spaces to an already large. 

and adequate store parking lot would provide little benefit to the 

store customers and would, therefore, have little influence in 

the store's attractiveness. ' 

Based on the experience of the supermarket company of our study, 

newer'supermarkets provide on average*about five , parking spaces 
2 

for every 100m of selling area, As we have used these same values 

in our sensitivity analYsiss we'can compare the impact of PARK and 

SIZE upon trading area dimensions. It is interesting to notice that 

the magnitude of the impact of these two variables are very similar. 

(31 meters for SIZE and 25 meters for PARK). As both of the decisions 

about store size and parking spaces are (mostly) under the control 

of the retailer, we could think that the decision to enlarge a store 

would be accompanied by a simultaneous decision to enlarge the parking 

facilities. Thus, according to the model results (Model 1) the com-- 

bined addition of 100m 2 
of selling area with five new parking spaces 
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would increase by 56 meters the radius of the trading area. 

"CH-3" 

Our hypothesis that closer competition (by augmenting the marketing 

effort of the "supermarket" industry near the store site) increases 

the store ability for drawing custolners has been, for our set of data, 

widely confirmed by ihe high T-values of the CH-3 coefficient in 

all of the four proposed models in Tables 4-8 and 4-9. Based on 

the CH-3 coefficients of Model 1 and Model 3 we could state that 

each additional checkout (reflecting the competitors store size and 

consequently range of goods offered and the overall marketing effort: 

of the competitors) would:. 

0 increase by 30 meters the store trading area 

0 decrease the percentage of the'store customers located within 

700 meters (or increase the percentage of customers located 

beyond 700 meters) by 1.1%. 

Based on'the experiences of the supermarket company from where we 

have extracted our empirical data, the average ratio of checkouts 
2 

to store size is about one checkout to about 100m of store size. 

As suchq we can easily compare that the impact of the addition of 

loom 
2 

competitors selling area (i. e. 30 meters) is similar to the 
2 

impact of the addition of loom of selling area in "our" store 

SIZE (i. e. 31 meters). 



Although such close similarity could well be taken as a coincidence, 

151 

the model results provide some support to the assumption that the 
11 

range of goods offered by competiting supermarkets were perceived 

by consumers as a combined and complementary product offer. 

"CH+3" 

The very low T-values of the coefficient of the variable CH+3 in 

equation 2 and 4 provide very little confidence in making any state- 

ments about the relationship of distant competition upon the distance 

customers travel for shopping. Th e sign of the CH+3 coefficients 

(positive for the trading area model and negative for the concentratIon 

index model) isp however, consistent with our hypotheses' that distant 

competition, providing alternative and closer options for shopping, 

inhibits the distance customers'travel for shopping. 

"DENS" 

The coefficients of the variable DENS in both models 1 and 3 are 

highly significant (above the 99% level of confidence) and therefore 

confirms our hypotheses that the aVility-of supermarkets to attract 

customers is negatively related 6 population density. The impact of 

variations in density can be better interpreted 
. via elasticity 

analysis (computed around the mean values of the model variables). 

Based on models 1 and 3, a 10% increase in population density 

(i. e. *an increase of population density of about 360 family units 

within an area of lKm 2) 
would produce a decrease in trading area 
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of 5% (i. e. 35 meters) and a 2.6% increase in the "concentration 

inde)e' (i. e. or the percentage of the store customers coming from 

outside 700 meters would decrease by 1.8%). 

"EXP" 

The lower T-values (significant at the 80% level) of the variable 

EXP gives us lower confidence in confirming our hypotheses that 

the store's ability in attracting customers is positively related 

to EXP. Elasticity analysis (computed around the mean values of 

the model variables) indicate that a 10% increase in population 

income (reflecting, thereforo, an increase in car ownership) would 

produce, based on Model 2, an increase in trading area of 4.4% 

(i. e 31 meters), and based on Model 4. a decrease of 2.7% in the 

concentration index (i. e. the percentage of store custoriers coming 

from outside 700 meters). 

Comparing the Impact of the Exogenous Variables 

The analysis of the impact of the exogenous variables upon trading 

area indicates that our results provide strong support-to confirm 

most of the hypotheseý guiding the formulation of our work. The 

support is, however, not'so strong"for the variable EXP'and very weak 

for the variable CH+3. 

our major basis for assessing the impact of each of these variables 

upon trading area is the relative-comparison of their impact. 
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Table 4-10 beloror, based on the results of Model 1, indicates how the 

trading area radius responds to about a 100% increase in the values 

of the exogenous factors. 

Table 4-10. The Impact upon Trading Area of about a 100% increase in 
the Exogenous Variables. 

Exogenous Exogenous Variables Trading Area Range Variables . Increase 
,. . Response (s) 

(about 100%) (In Metres) 

SIZE' 800 +250 : L106 

PARK 40 +200 58 

CH-3* 8 
1 
+240 56 

DENS 36 -350 77 

Based on the standard errors derived from Model 1, in Table 4-8. 

The magnitude of the impact of each of these variables upon trading 

area seems quite reasonable, and none' of them indicates an unusual 

dimension or odd behaviour. It is interesting to notice that the 

magnitude (in absolute value) of the trading area response to the 

impact of the different variables does not vary very much (ranging 

from 200 to 350 meters). 

Among the two variables of the controllable retailing mix, SIZE had 

a similar. impact, although slightly stronger -than PARK, and the com- 

bined impact of these two indicators of marketing effort was about 

twice as large as the impact of marketing effort of close competitor's 

(CH-3). This is intuitively acceptable as we would not only expect 
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both variables of the retailing mix (SI2E and PARK) to be strong det- 

erminants of the trading area dimensions, but also because we would 

expect that the impact of "our" store marketing effort would be a 

stronger determinant to attract "our" customers than the competitor's 

marketing effort (reflected via CH-3). 

Although the impact of population density is larger than that of 

the other variables, it is smaller than the combined impact of 

the store retailing mix (SIZE and PARK). Due to the interrelations 

of the variable DENS with EXP and CH+30'we could view DENS as a proxy 

which indicates the noncontrollable environmental factors (CII-3 

. excluded) which affect shopping behaviour. 

To completeýthe interpretaticnýof the model results and to gain 

some more insights about the impact of exogenous f"actors upon trading 

are, wq will now analyse the model residuals (from Model 1). 

4.3.5 Residual Analysis 

The residuals derived from the estimation of Model 1 (trading area) 

are presented 'in Table 4-llt'following page. Taking into account 

that the actual values of trading area vary widely (from 350 to 1780 

meters), we can consider the average error of our prediction (71 meters) 

as quite low. These results are very encouraging as-they show that 

the average error of our trading area prediction is of about 10%. 
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The most striking residuals derived from our estimation belong to 

stores I (underestimated by 200 metets) and to stores 5 and 9 

(overestimated respectively by 145 and 204 meters). The existence 

of theseoutliers suggest that some characteristics affectiný shopping 

behaviour towards these stores were not properly accounted for 

by these models. 

Table 4-11. Residuals from the estimation of Trading Area (via 
Model 1). 

STORE TA(70%) 
meters 

Fitted Residuals 

1 330 129 -201 

.2 
380 421 -41 

3 450 544 ý-94 
4_ 450 421 -29 
5 450 595 -145 
6 500 590 -90 
7 560 

. 
501 -59 

8 580 640 60 

9 610 814 204 
10 810 708 102 
11 860 810 -50 

. 
12 910 885 -25 
13 970 877 -93 
14 1050 1020 -30 
15 1780 1735 -45 

Average 
(absolute) I 

70.9 I- 

-1 

i56 

The overestimation of the trading area of store I coincides with 

the fact that the- value of population density (DENS) for this store 

is by far the highest one for our data matrix. This suggests that 
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the impact of population densitY upon trading area might be non-lineart 

decreasing after certain levels of high population density. An attempt 

-f to estimate our model, by transforming the variable DENS into log 

value, although diminishing the store 1 error, has not, however, 

improved the. model precision. 

Wei have found that the reason for the overestimation, of store 5 has 

been the unusually large number-of store parking spaces (60) in 

relation to store size (630m 2 ). This error supports our assumption, 

discussed previouslys that the number of parking spaces *beyond a 

certain ratio (ratio of parking spaces to store size) would not nec- 

essarily add to the store attractiveness. 

As for store 9, we have not found any particular aspect within our 

set of exogenous variables which could have contributed to our pred- 

iction error.. All the stores of our sample have been visited and 

we have accumulated an inventory of obserVations about the characteristics 

of the store, and about its site which-could eventually contribute to 

an explanation of the exceptional levels of the store's perfomince. 

The only special feature which mig4t help to explain part of the res- 

idual of store 9 is the very unfavourable pattern of one-way traffic 

flows-which can make it difficult for pjrt of the residents in the 

area to gain access to the store. 

* our observations included aspects such as: intensity and nature of 
the car traffic flow by the store, store visibility, qualitative 
analysis about the assortment of goodso store appearanceg intensity 
of other retailing activities near the store, and any other special 
store or site feature-which could influence store performance. 
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4.4 Conclusion 

.1 

The results of this chapter have been most encouraging as we have not 

only developed empirical indicators (via trading area and concentration 

index) of the phenomenon of customer distribution around supermarkets, 

but have also derived models to predict these indicators as a function 

of a set of exogenous viriables 'believed to af f ect shopping behaviour., 

Regularities which previous studies have identified (see Ch. 2, pp. 23-24) 

about the pattern of concentration and dispersion of customers have 

also been confirmed in our investigation. Our findings provide, 

therefore, a wider degree of confirmation and generalization for these 

regularities. 

A major finding which has emerged from our investigation (illustrated 

via Table 4-3) is the great variation which exists in the ability of 

different stores to attract customers. This variation indicates how 

erroneous it would be to assume that different stores would have similar 

trading areas and it also. highlights the need to develop a way to 

predict the trading area of a proposed new. store. 

Although the two indicators developed (trading area and concentration 

index) represent similar ways to reflect the geographical dimension 

of the store market demand, we have seen that the trading area indic- 

ator. provides a more satisfactory way to identify the variations in 

the geographical distribution of customers of different stores. Not 

only does trading area*provide a better indication of the variations 
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among different stores, but also the results of our trading area models 

have been more satisfactory than those for concentration index. As' 

such, the analysis of our results has been mostly based upon the 

trading area models. 

Among the alternative models developed to predict*the pattern of 

customer distribution around superma*rkets, the model expr essing trading 

area as a function of the variables SIZE, PARK, DENS-and CH-3 is the 

one which has provided the most satisfactory results. This model not 

only explains a very high proportion (i2 - 0.92) of the variation in. 

the trading area and provides trading area predictions with a low 

average error (about 10%), but it is also consistent with our prior 

knowledge as it confirms the hypotheses about the way the variables 

of the predictor set are believed to affect trading area. 

The results of an empirical work we have conducted in Sao Paulo (1974) 

in a similar sample of stores, belonging to the same supermarket company, 

derived very similar model results as those presented. in this chapter 

(bee Appendix E for these model resultq). This fact provides an 

additional element of confirmation to our findingý, diminishing, there- 

fore, the possibility that our results have been derived solely by chance. 

The parameters of the model presented in this chapter indicating the 

impact of the independent variables upon the store trading area and 

concentration index, reflect the consumers' patterns of shopping pre- 

vailing in the environment where the data used for model calibration 

was collected. As consumer behaviour is strongly influenced by the 

existing economic, socio, and competitive factors, it is not expected 
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that our specific model equations' could be applied to different envir- 

onments. These models should be recalibrated in every different 

environment to be able to portray the forces determining local shopping 

habits. 

0 

L 
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CWTER'5 

1, "MARKET DEMMM AND MARKET SHARE" 

5.1 Introduction 

This chapter explores within the retailing context the'concepts of 

market demand and market share. As it has been previously discussed, by 

disaggregating sales into these two intermediate indicators Of'Market' 

performance, we-gain a more thorough undeestanding of the-forces deter- 

mining the overall market performance of a store. 

We have seen in the previous chapters that the special features' which 

characterize the geographical dimension of market demand. in retailing 

have inhibited the estimation and prediction of the store market 

demandq and consequently of the store market share. By investigating 

this phenomenon of geographical distribution of customers around 

a store, chapter 4 has developed empirical indicators which will 

help us to overcome the present difficulties of operationalizing 

the concepts of market demand in retailing. 

The 
I 
contents of this chapter are stru ctured into five parts. We start 

by formulating a way which enables the estimation and prediction of 

market demand of existing and new supermarkets. In the following 

section we try to assess how well our proposed formulation indicates 

the amount of business which is available to each store. 

L 
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In the third section of this chapter, based on the market demand and 

the actual information about store pales, we derive estimates of the 

store market share. This section also explores how we can gain a 

clearer understanding about the market performance of a store by 

breaking down sales into its two major components market demand and 

market share. 

In the fourth section, taking into account the special characteristics 

of the retailing activity, a formulation to estimate and predict the 

market share of existing and new supermarkets is developed. The 

last s. ection analyses how well sales of new stores could be predicted 

by integrating the market demand and market share predictions 

derived from the formulations developed in this chapter. 

As no previous work has been found attempting to operationalize and 

predict the'concepts (in aggregate terms) of market demand and market 

share within the retailing context, the nature of our investigation' 

will be very exploratory and the formulations developed are still very' 

tentative, relying basically upon the evidence provided by our empir- 

ical work. Despite the natural limitations of a pioneering work, 

the ability of our formulations to predict market-demand, market share, 

andg consequentlys sales, has been encouragingly satisfactory. 

( 

0 
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5,2 Estimatiýg and PrediCting Market Demand in Retailing 

We have seen in Chapter 2 that some of the store location models 

(Nelson's 'and gravitationalists) have used the, concept of market 

demand in a disaggregate - format. The estimation of market demand 

in each of these segments was easily, derivdd by multiplying the number 

of families by the average family expenditure in the specified class 

of product. Our previous criticism about these methods was that 

they do not determine which percentage of the store customers come 

from these geographical segments, and as such an overall estimate of 

the store market demand cannot be derived. 

The problem, although simple. in the disaggregate scope, gains in 

complexity as we try to derive market demand in aggregate terms. 

The basic difficulty consists in deciding how to establish the non- 

controllable boundaries within which to define the total market demand 

of a supermarket. It is$ therefore, not gurprising that the previous 

methods have not developed an estimate of the aggregate markct demand. 

The results. of our investigation about the geographical dimension 

of the store market demand, presented in Chapter 4, suggest that there 

is no straightforward solution to this probleme The'existence'of 

the tertiary or fringe trading area, corresponding to the asymptotic 

segments of the curves or our geographical r6presentation (see Figure 

4-3). indicate that although the area comprising most of the store 

customers (i. e. the primary trading area) is very compact, the area 
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containing the totality (100%) of the customers stretches through quite 

an extensive area (for all the 15 stores*. of our samplet beyond a. 

radius of 5 kilometers). Because the distribution- of customers around 

the sup. ermarkets follows the pattern of rapidly declining density, 

the geographical contours of our trading area empirical indicator 

(see Chapter 4) have excluded the tertiary trading area and have 

only comprised 70% of the store's closest customers. * 

We will make use of the concept of trading areaq developed in the 

previous chapter, to help operationalize the concept of an aggregate 

market demand for a store, The special and very important feature 

of our concept of trading area is that it. establishes the, essential 

link between a geographical area and the pýrcentage of the store's 

customers coming from it. As Figure 5-1 below illustrates, the 

Figure 5-1. The Defined and the. Non-defined geographical segments 
of the Market Demand of a store. 

Trading Arm Undefined 

Contour EAternal 
Boundaries 

Store 

Defined Geogra 
phical area 

Undefined Geographical Area 
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trading area contour divides the geographical area from where the 

store draws its customers into two segm ents: a) a defined geograph- 

ical contour (the actual trading area) closer to the store and 

bounded by the trading area perimeter; b) -a geographical area with 

inner boundaries defined by the store trading area, but with undefined 

external boundaries. 

The determination of the store market demand within"the trading area 

boundaries consists, in an easy (although costly) data collection 

exercise of determining how much the people who live within this area 

spend in supermarkets. The area outside the trading area contours, 

on the other hand, is not defined and as such how can we account 

for the market demand in this area? 

The solution we propose to, overcome this problem is to consider that 

the proportion of the total store market demand located inside and 

outside the trading area will be similar to the proportion of custonr- 

ers coming from inside and outside the trading area. We are, therefore, 

treating the area beyond the trading area contours as a consequent 

although important remainder'of the precisely defined market demand 

located within the trading area boundaries. 

As such, the total market demand (monthly) for the specific supermarkets 

of our empirical investigation would therefore be expressed as: 

MKTDM (total) = (100/70) x MTDM (ta) (5-1) 

Assuming the trading area has been measured to c'omprise 70% of the 
store's closest customers. 
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IlKrDM (ta) POP (ta) EXP (5-2) 

2 POP (ta) 3.14(TA) x DENS (5-3) 

1000 

Where: 

M (total): Total (monthly) market demand <ifi Cr$1000) 

M(ta) The monthly market demand within the trading area 
boundaries (in Cr$1000) 

POP (ta) Number of family units within the trading area 

222 3*14(TA) Area (m within trading area circle*(w R 

TA Radius (meters) of the trading area circle enveloping 
70% of the store's closest customers 

DENS Population density within a radius of 1000 meters 
(number of family units/1000 meters 

2 

EXP Average monthly family expenditure in supermarket 
type of goods (Cr$). 

our proposed formulation to determine market demand is highly dependent 

upon trading area estimates., We have seen in Chapter 4 that trading 
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area can be predicted as a function of a set of variables which 

affect shopping behaviour toward'a store. 
* 

Once trading area of 

a store is predicted, and the information of the two other variables 

(i. e. DENS and EXP) which affect market demand is collected, the 

market demand can be easily derived according to the formulation 

developed by our previous set of identities (Eq.. 5-1.5-2 and 5-3). 

As opposed-to the context of manufacturing products, in which the 

concept of market demand is not an indicator of a brand market perforw- 

ance, the concept of market demand in retailing, expressed by the 

above formulation, is very clearly an indicator of the store's 

ability to attract customers. The difference is due to the fact 

that as the geographical element of the store's market demand 

(i. e. trading area) is heavily determined by the, store's marketing 

effortp the level of market demand becomes 

consequently strongly influenced by the level of the store's marketing 

effort. Unlike the different brands'of the same product class, 

which all have the same-level of market demand, each supermarket 

would have a different level of market demand, reflecting its 

particular ability to attract customers. 

* It was seen in Chapter 4 that for our s6t of empirical data, model lo 

expressing Trading Area as a function of "SIZE". "PAEV, "DENS" and 
CH-3, provides a satisfactory way to predict the store trading area. 
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5.3 Empirical Results and Assessment of our Market Dermand Estimates 

Based upon the proposed market demand formulation, previously explained, 

we have estimated the market demand for each of the 15 stores incldded 

in our empirical investigation. Table 5-1 below presents not only 

the market-demand estimates, but also. comprises the variables incl- 

uded in its formulation. 

Table 5-1. Estimates of Actual Market Demand 

STORE Trading 
area 
70% 

DENS POP EXP 

(Cr$) 

MKTDM within 
trading area 
(Cr$1,000,000) 

POP x EXP 

MKTDM 

(Cr$1,000,000) 

.1 
330 7.3 2496 1914 4.78 6.37 

2 380 4.6 2086 1777 3.71 4.95 

3 450 4.3 2735 1519 4.15 5.53 

.4 
450 4.9 3116 2109- 6.57 8.76 

5- 450 5.4 3434 2092 7.18 9.57 

6 500 4.8 3768 2362 8.90 11.87 

7 560 4.1 4037 1802 7.28. 9.71 

8 580 3.2 3380 2239 7.57 10.09 

9 610 3.9 4557 1524 6.94 9.25 

10 810 1.5 3090 3108 9.60 12.80 

' 

F 

1ý 860 2.4 5573 2962 16.51 22.01 

l2 910 1.5 3900 3505 13.67 18.23 

13 970 2.1 6204 2304 14.29 19.05 

- 14 1050 2.8 9693 1487 14.41 19.21 

15 1780 1.2 11939 2956 35.29 47.05 

7137 3.6 4463 2244 10.02 14.31 
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The market demand results. presented in the last column of Table 5-1 

suggest that the market demand of different stores varies widely. 

The Market Demand of store 15 (47 million Cruzeiros) is about 

9 times larger than that for store 2 (4.95 million cruzeiros). 

Although such a striking difference might seem unrealistic, an 

inspection of the other columns from Table 5-1 indicates that store 

15 not oaly has a much greater*ability to attract customers than 

store 2- (the trading area radius of store 15 i's about 5 *times 

greater, and so is the number of family units contained within the' 

store 15 tr. -. ding area) but also that the family units located around- 

store 2 -spend in supermarkets twice as much as the family units of 

store 15 do. It is not, therefore, unreasonable to consider that 

the available business of store 15 could be about 9 times larger 

than that for store 2. 

Store 15 has by far the largest estimate of market demand. If we 

compare the variation of the market demand among the other stores 

(store-15 excluded), the difference becomes less striking'. The second 

largest market demand (i. e. store ll-., with 22 million cruzeiros), 

for exampleg is about 4 times larger than the small6st market demand 

(i. e. 4.95 million cruzeiros for store 2. ). Similarly to store 15, 

but in a lesser degrees storell had a greater ability to attract 

customers (its radius was more than two times larger than the 

trading area radius of store 2. ) and the family units located near 

it spent almost two times more in supermarkets than the families 

living near store 2 



The adequacy of oui market demand indica tor must be appraised 

by examining how closely it is related to the store. 'S volume of 

sales. So that market demand represents an adequate indicator of 

the store's available business, market demand and sales must not 

only be intercorrelated but also the range of'variations in the 

sales level of different stores must be similar to the range of variat- 

ion in the market demand estimates. In other words, if according 

to our formulations store 15 has a market demand 9 times larger 

than store 2p it should I indicate that the sales volume of store 75 is 

-likely to be (assuming the same market share) 9 times larger than 

that for store--2. By presenting for the 15 stores in our sample, 

data about our market demand estimate, and about the actual volume 

of sales table 2-5 on the following page, helps us to assess the 

adequacy of our market demand indicator. 

Because the level of the store sales depends also upon the share'of 

the market demand captured by the stores we should not expect sales 

to be closely correlated to MA-Dm. The adequacy of market demand 

as an indicator of sales potential must be measured not so much by how well 

it explains sales, but how closely the range of variation in the 

market demand estimates correspond to the range of variation in sales. 

Similarly to market demand, the sales data corresponds to monthly 
figures. They represent the average monthly sales of a three month 
period (September, October and November of 1976). 
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Table 5-2. Market Demand and Sales 

STORE MARKET DEMAND 

(Cr$1,000,000) 

SALES 

(Cr$1,000,000) 

1 6.4 1.4 

2 4.9 1.2 

3 5.5 

4 8.8 1.2 

5 9.6 2.8 

6 11.9 4.1 

7 9.7 1.0 

8 10.1 1.3 

9 9.2 2.1 

'10 12.8 
. 
2.3 

11 22.0 2.0 

12 18.2 3.5 

13 19.1 2.0 

14 19.2 2.4 

15 47.1 6.4 

X: MEAN 14.3 2.3 

S: St. DEV. 10.5 1.5 

Coefficient 
of variation 

0.73 0.65 

\ 
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The analysis of Table 5-2 suggests that: the range of variation among 

the market demand estimates is similar, although slightly larger than 

the range of variation among the sales estimates. While the market 

demand of the three stores with the highest available business 

e. s tores. 11- 9 U, 13 , 14 and 15, - average market demand of 25.1 

million cruzeiros) is about 4 times larger than the average market 

demand (i. e. 5.6 million cruzeiros) for the store with the lowest 

available business (i. e. stores 192, and .31 the average sales 

of the five stores of high market demand (i. e. 3.3 million cruzeiros) 

is about 3 times larger than the average sales of the stores of lower 

market demand (i. e. 1.1 million cruzeiros). 

The analysis of the coefficient of variation provides another indication 

that variations among sales of different stores follow a similar 

magnitude to the variations of the market demand estimates. The 

coeffic 
. 
ient of variation of the market demand (0.73) is only slightly 

superior to the coefficient of variation of sales (0.65). The 

similarity in the range of values of these two variables suggests 

that our estimate of market demand is a useful indicator of the 

store's available business. The slightly larger variation in the 

market demand-results suggest that our market demand indicator prob- 

ably marginally underestimates the available business of the stores 

with low sales potential, and slightly overestimates the available 

business of the stores with larger potential. 

As we are trying to assess how variations in market demand match 

variations in salest the concept of elasticity provides a useful 
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guideline to help our assessment. If th e "market demand"'elasticity 

of 11 sales (i. e. the ratio of the percentage change in sales associated 

with a percentage change in our indicators of market demand) is 

close to 1, then it would show that Variations in market demand are 

closely matched by variations in sales; such a situation would suggest 

that market demand is a very adequate indicator 0. f thýe store's sales 

and consequently of its available btisiness. 

An estimate of elasticity (computed around the mean values) of the 

straight line equation, derived by the regression analysis of sales 

as a function of market demand (see Table 5-3 for The Regression 

Analysis Results), was equal to 0.71. It vuggests, therefore, that 

a 71% variation in sales is associated with a 100% variation in 

14arket Demand. The slightly non-elastic nature of the impact of 

market demand upon sales confirms our previous assumption that our 

indicator would slightly overestimate the stores with high sales 

potential and underestimate the stores'with low sales potential. 

Table 5-3. Regression Analysis Results (SALES ="f (MKTDM)) 

SALES 0.67 + 0.114 MKTDM 

(1.7) (5.1) 

T-values 
2 

. 65 

Sample Size: 15 

vi 
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As we have previously explained, our proposed market demand formulation 

(defined by the set of equations 5-1.5-20 5-3) can also be used 

to derive the expected or predicted market demand of existing or 

new sI upermarkets. The basic difference between the way the actual 

and the expected values are computed is that while in the former 

we use the actual trading area values (see Table 5-1), the latter 

makes use of the predicted values of trading area. 

Table 5-4 on the following page shows how well our market demand 

predictions compare with their actual measures. Because in the 

markeý demand formulation the trading area variable is squared 

(i. e. (trading area) 
2 

see pp. '159-160) all the'errors of our trading 

are predictions (presented*in p. 153) are accentuated in the market 

demand predictions. While the average error, for example, of our 

trad . ing area prediction was around 10%, the average error of the 

predicted market demand is about 33%. The same outstanding outliers 

in our trading area predictions are again the stores with the 

highest trading area errors. (Store 1 underestimated by 84,7*o 

and stores 5 and 9 overestimated respectively by 87% and 91%). 

The same explanations we have developed trying to justify the 

existence of these residuals (see p. 154) are, therefore$ applicable 

to explain the errors of the market demand predictions. 

*A Table illustrating' how the predictons of market demand have been 
deriVed is presented in Appendix E. 
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Table 5-4. Market Demand: Actual predicted and Errors. 
.. I 

STORE 

(1) 
ACTUAL 

(Cr$ 1.000, PQQ) 

(9) - 

cr$ i"0001000) 

FRROR 

Q) M 

% ERROR 

0) 

1 6.37 1,04 v-84 

2 4.95 6,50 1.55 31' 

3 5.53 p, 67 3pJ4 56 

4 8.76 54 6 

5 9.57 17,94 ý, 37 07. 

-6 . 11.87 17,70 5, $3 -49 

7 9.71 8131 w-1.40 w14 

8 10.09 13.17 3,08 3i 

9 -9.25 17,67 

10 12.80 10 , 49 -2,31 -18 

11 22.01 20192 -1,09 V. 5 

12 18.2-1- 10,66 

13 19.05 16,69 -2,36 12 

14 1-9,42 0,21 1 

15 47.0.5 47i8O 0.75 2 

MEAN ABSOLUTE PERCENTAGE OF ERROR 33 
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5.4 
-Market 

Demand, Market Share and Sales 

Based on the inf ormation about actual market demand and sales presented in 

Table 5-20 an estimate of actual market share is easily derived. (Sales/ 

Market. Demand)p the results of which are presented in Table 5-5 below. 

Table . 5- Market Demand, Sales and' Market Share' 

STORE MARKET DEMAND 

(Cr$1,000,000) 
SALES 

(Cr$1,000,000) 

MARKET SHARE 

.1 
6.4 1.4 22.4 

' 
2 4.9 1,2 25.2 

-3 
5.. 5 .8 14.2 

-4 
8.8 1.2 13.9 

5 9.6 2.8 28.9 

6 11.9 4.1 34.2 

-7 9.7 1.0 10.4 

10.1 1.3 12.6 

9 9.2. 2.1 22.7 

10 12.8' 2.3 17.9 

11' 22.0 2.0 9.2 

12 18.2 3.5 19.1 

13 19.1 2.0 10.3 

14 19.2 2.4 12.2 

15 47.1 6.4 . 13.6 

K., EEAN 14.3 2.3 .ý 17.8 

S: ST. DEV. 10.5 1.5 7.5 

S/R Coefficient 
of variatior _0.73 

0.65 . 42 
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In retailing, the concepts of market demand and market share are 

very interdependent as both concepts are indicators of the store 

market performance. They express, howeverg different dimensions 

of the store market performance: While 'the store market demand indic- 

ates the store's available business, the market share points out 

how well the store is doing in' relation to its cgmpetitors to capture 

consumerst preference within its market d&and. 
4 

our empirical results indicate that market share varies considerably 

ior the 15 stores of our sample, ranging from 9.2% for' store 11. to 

34% for store 6. In interpreting the market share valuesq we must 

remember that as they are derived from the market demand values, the' y 

inherit any of the vices or imperfections associate with the process 

of measuring market demand. Therefore, if, for'examplq, we underest- 

imate the market demand for some stores, then their market share 

values are automatically overestimated. 

Although not clearly defined, there is a trend for the stores with 

higher market demand to have a smaller market share, and, similarly, 

the stores with lower market demand have a higher market share. While 

all the four highest market demand stores (store 11', 1-3,14 and 15) 

have lower than average market shýare, two of the stores with the lowest 

market demand (stores 1 and 2) have a higher than average market share. 

A regression analysis of market share as a function of market demand could 
only slightly suggestthis trend, as the T-value (-1-3) of the coeffic- 

ient of the MKTDII is. significant at only the 80% level of confidence. 
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This trend coincides with our previous assumption that while our 

indicator of market demand tends to be overestimated (and market share 

consequently underestimated) for the stores with high sales potential, 

it tends to underestimate the market demand (consequently overestimating 

market share) for the stores of lower sales potential. 

The concepts of market demand and market share introduce some useful 

insights which help to analyse the sales behaviour of each store. 

By breaking down sales into its two major components, we can understand, 

for example,, that the very high volume of sales for store 6 (Cr$4,, 106,000) 

is derived from the very high market share (34%) which the store 

captures from a rather limited market demand (Cr$11.9 millions)* 

This diagnosis provides also some guidelines as to the line of action 

store 6 could take in order to iný--rease*its sales. The already 

very high market share indicates that trying to augment it still 

further might not prove a very effective alternative. However, 

the limited geographical scope in which 'most of the market demand of 

store .6 
is located (its trading area = 500 meters) indicatcs that 

this store would probably be able to increase its sales by expanding its 
7-t964jF V-6 

market demand. An inspection of-A-pead- suggests that this seems I-r -*I-- 

a feasible alternative, as although store '6 is a large store (the third 

largest of our group) its parking lot has a very limited cap*acity 

(15 spaces). The enlargement of the store parking lot wopld probably 

improve the store's ability to attract more distant customers thus 

expanding its market demand, and consequently its sales. 

The situation for store 7 is just the opposite to that for store 

Sales volume for store 7 is very low (our second lowest) and equally 
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low is its market share (10.4%) of a not so small market demand 

(Cr$9.7 million). Such circumstances suggest that this store could 

try to improve its sales by capturing a higher share of the store 

market demand, for example, through a more aggressive promotional 

effort. 

Now that we have found a way to, measure the market share of existing 

supermarkets, our next step will'be to attempt to derive a formulat- 

ion which will help to determine the expected and predicted market 

share of existing and new stores. The next section discusses some of 

t he issues associated with the process of predicting market share 

in retailing and develops a tentative formulation for market share 

prediction. 
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5.5 Developing a Formulation to Predict Market Share in Retailing 

We have seen in Chapter 2 that the determination of the market share 

of any brand is proportional to the brand's share of the total 

marketing effort. This general statement of market share determin- 

ation can be translated into retailing as: 

S (5-4) 

or 

Ec 

Where: 

S =*14arket share of store 

Ej .- 
Store j marketing effort- 

EC The marketing effort of store j's competitors. 

E Total industry (supermarket, in our case) marketing 

effort, i. e. 9 E +. ET E 
1=1 C 

n number of store j competitors! 

so that the simple general share formulation presented above can be 

used to determine the expected market share of supermarkets it must 

be expanded to accomodate for the peculiarities of the retailing 

activity, and for. the, special characteristics of the specification 
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of the market demand formulations we have previously developed. The 

adjustments which must be made are to, account for (1) the declining 

impact of the store marketing effort with distance'; (2) the collective 

impact of distant competitors which are not accounted individually; 

(3) the variations of the impact of competition as the store trading 

area changes. 

The very limited previous knowledge accumulated about the issues related 

to market share in retailing makes the character of our investigation 

very exploratory and speculative. Much of the reasoning suggesting-how 

the three above adjustments should be incorporated into our share 

formulation is guided by inductive reasoning based upon our empirical data. 

In the first three parts of this section we discuss how each of these 

three adjustments could be incorporated into our original share formulation. 

We then proceed to calibrate our enlarged model by trying different 

alternative values for our parameters, and empirically identifying, 

through "goodness of fi, t" the values, which they should take. In the 

last part of this section a discussion and interpretation of the results 

is presented. 

5.5.1 The declining impact of marketing effort with distance 

We have seen in the previous chapters that most customers of a super- 

market come from a very limited geographical area as the ability 

of the store to draw customers rapidly diminishes with distance. 

A way of adjusting -how the marketing effort of a supermarket declines 

with distance must, therefore, be developed and incorporated into 
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our orig inal model. Some useful insights about these issues are 

gained by analysing the solutions developed by the gravitational 

models. 

As we have discussed in Chapter 2 (pp 37-39), although the authors 

dealing with the gravitational model's (CM) do not explicitly'treat 

them as "share" models, their gravitational formulations follow the 

same principles which guide the general market share formulation. 

The gravitationalists express the percentage (P. .) of the available' Ij 

business of a certain area, i, captured by a certain shopping centre. 

j, asyroportional to the attractiveness of that centre in relation 

to the attractiveness of all retail centres (of a certain area). 

As we recall (p 38), this ýercentage (P ij ) was indicated in the GM 

by the right hand part of expression 2-8, i. e. 

p 
ij =3 

ii) (5-6) 

En. L /F (d. .) 

Where: 

p.. -- - The percentage of shoppers in area i shopping at a 13 
particular location j. 

A. Some measure of attractiveness of shopping-centre j 
(usilally size), which reflects the marketing effort 

of the shopping centre. 

F(d ij Some unspecified function of the distance cost involved 
in travelling from i to j (i. e. the "deterrence function!! ). 

n. = Number of competitors. 
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By explicitly recognizing . that the impact of the marketing ef fort in 

retailing declines with distance, the gravitational models incorporate 

a distance deterrence function - "F(dij)" into its 
. 
share formulation. 

In the gravitational models the deterrence function is in general 

expressed as a power function (exponent - X). of the distance-(D ij) 

between store and consumers. The values of the coefficient X indicate 

the intensity upon which the attraction of a store is reduced with 

distance. The adjusted (by distance) impact of the. attractiveness 

of any centre is in general expressed as AJ /(D ij) We have seen in 

Chapter 2 that the value ofX depends upon the purpose of the shopping 

t- rip (X is higher for convenience goods and lower for shopping goods) 

-and reflects the willingness which consumers display to travel 

various distances for different types of products. 

The gravitational models determine the value of X through an iterative 

fitting procedure in : hich successive values of Xare estimated between 

a lower and upper bound until the error term between the estimated 

and the actual reaches a minimum. 

In contrast to the gravitational formulation * 
which disaggrega. tes 

the geographical area into small segments, our approach has 

consisted of developing aggregate models to indicate the store total 

market demand and market share. -The unit of analysis in our share 

formulation is not, therefore, a segment of the store trading area 

(as it is in the gravitational models) but consists of one single 

As we have discussed in Chapter 2, the gravitational models are not 
able to provide a way to derive aggregate estimates of the store market 
demand or market share. 
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large geographical segment which comprises the entire trading area. 

According to the concepts of trading area and market demand, developed 
. -I 

in Chapters 4 and ý, each of the 15 stores ("our" stores) investigated 

is located in the centre of the circle within which most of the 

store. market demand is contained. By definition, then, no other 

cOMPetitor can be closer to Most of the potential customers (assuming 

constant population density) located witfi. in such a circle than "our", 

store. The store ("our" store) which is in the centre of the circle 

should not, therefore, be adjusted to (i. e. divided by) any distance 

deterrence function, which is equivalent to saying that the denominator 

equals one. Based on the above rationale, the marketing effort 

of each competitor must be adjusted (reduced according to distance) by 

being divided by a "D ij" xýhich is greater 
. 
than one. As such, we have 

adjusted the share formulation expressed by Equation 55 into: 

E 
(5-7) 

E /(l+d) 
C=l c 

Where: 

S3 Store j Is market share 

E. = Store j's marketing effort or attractiveness 

E- Marketing effort or attractiveness of store j's competitors 
c 

d- Straight line distance (expressed in kilometres) from 

store-j to competitor c 

Exponent indicating speed by which marketing effort of 

competitors diminishes with distance 

'm - N=ber of competitors 
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Similarly to the gravitational formulation and most other previous studies 

in retailing, we will indicate the attractiveness of our supermarkets 

by the range of goods offered by the store. Although the size of 

the store is the best available measure of the range of products - 

offered, the difficulty in obtaining this information for the competing 
4* 

supermarkets and the close correlation which exists between store. 

size and the number of store checko. uts made us adopt the number of 

checkouts as our indicator of the store attractiveness. 

our concern now is to determine the value which X should take in 

order to account for how the marketing effort of competitors dimin- 

ishes with distance. Although the value of X which best fits the 

market behaviour of our sample of stores will be indicated via . 

empirical results (via iterative fitting technique), we should 

try to facilitate and guide this search by suggesting values of X 

whic h would be sensible indicators of the rate by which the impact 

of comýetition decreases with distance. With this objective we 

have developed a simplified hypothetical example, explained in the 

following paragraphsb 

Let us assume that there are-two similar supermarkets (Store A and 

Store B, displaying similar marketing effort), located 1 kilometre 

apart and having most of their customers coming from within a radius 

of I kilometer. Figure 5-2, presented on the following page, 

4f * For the sample of '15 stores, the results of a regression analysis of 
store size as a function of the number of the store checkouts indicates 
that 86%of the v4riation in the store size is associated with 
variation in checkouts. 

* This decision is further discussed at the end of this-section. 
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illustrates this situation and shows that there is an area in which 

the trading area of these two stores intersect-and overlap. By div- 

iding this intersection in half, it wo'uld be reasonable to assume 

that the customers located in the half closer to store A would be 

attracted to store-A, while the other half would t end to prefer 

store B. In other words. store A and store B would equally share 

the market demand of the intersected area, 

Figure- 5--2. A hypothetical and gr hical indication, of 

market share of stores A and B 

Trading Area of store A 

Trading Area of store B XM\ 

Intersection of the two trading areasq shared 

equally by both stores 
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It is rýasonable to consider that the share which store A captures from its 

market demand could be geographically expressed by the area ofthe 

circle within its trading area excluding the half of 'the intersected 

area, captured by store B. In other words: 

Ab (5-8) 
a A 

Where: 

Sa= Harket share captured by store A. 

A= Area of the circle comprised by the store A trading area. 

b Half of the intersected area captured by store B. 

By assuming customers to be equally distributed within"these areas 

and . by using the formulas of plane geometry (see Appendix F, for 

the derivation of the area values) we could. derive. the above ratio as: 

3.14 Km 2_0.617 Km 2 
80% 

3.14 Km 2 

our example suggests that store A would capture-about 80% of its 

market demand, while about 20% would be captured by store B. If we 

try to derive a. value of X which would be consistent with the above 

example, we find it to be very close to 2, as the following computations 

suggests 
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sEA 

-EF Aý 'B 

A_ A 

FB 
2 FB A, 

E+ EA 

Given: 

E-. 80% 

5/4 E 

Marketing effort of Store A 

E Bý - 
Marketing effort of Store B 

kilometre 

I- 

Marketing effort of either store A or B, as we have 

assumed EAEB 

This hypothetical and very simplified example, shows for example that 

by assigning X equal to 2, and by measuring the distance in kilometers, 

our formulation has provided a sensible and intuitively acceptable 

indication about_the diminishing impact of competition. As such, the 

initial palibration of our model will start with X-2. The final 

values of X will, however, - be identified in a later part of this section 

by trying different alternative values and selecting the one which 

provides the best fit (minimizing the error term between the estimated 

and the actual values of market share). 

our-suggested value of X=2 actually coincides with 
* 

the valýie proposed in 

the early gravitational formulations. *As we have seen in Ch. 2 (pp. 28-29),. 
Reilly bzG also suggested a parameter =2 as the, exponent of the 
distance term of his model. 
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5.5.2 The irapact of distant comRetiticýn 

The very large number of supermarkets which exist in most metropolitan 

areas 
* indicates that any supermarket will have a large number of 

competitors. As we have explained in Chapter 3, because the impact 

of competition declines with distance, we have not individually 

accounted for each competitor located beyond 1000 meters and have 

assumed the overall effect of distant competition to be constant. 

Although the impact of each individual competitor located beyond 

1000 meters becomes quite small, the combined impact of all of them 

is quite significant and we would expect distant competitors as a 

whole to capture a significant share of the market demand of any 

supermarket. 

our share formulation needs, therefore, to incorporate a new term 

to accqunt for the impact of distant competition (Ed). Expression 

5-7 becomes then: 

i 
E. + (Z mE/ (1+d) 1+E)- 

i C=l c>d 

Where: 

EdA constant measure (to be empirically derived) of the 
impact of the marketing effort of distant competitors 
(beyond 1000 metres) 

EC- The marketing effort of the competitors (now restricted to 

competitors-within 1000 metres) 

In *Sao Paulo, for example, as we have seen in Chapter 3 (p. 110) 
there are about 1000 supermarkets. 
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m= The number of competitors within 1000 meters 

The other terms of this expression have already been previously 

identified. 

Similarly to the way we have treated the X parameter, before 

trying to derive by "goodness of fit" the value of Ed which will 

best suit our empirical datas we will now try to explore which E d. 

, Values would provide a sensible indication of the impact of d1stant 

competition. 

Table 5-6, presented on the following page, shows for the 15 stores 

of our sample their actual market share, their marketing effort and 

the marketing effort of their competitors 
* (within 1000 met ers) 

adiusted for distance, considering X-2. 

A reasonable indication about which value E should take is provided d 

by substituting the data of Table 5, -6 into Expression 5-7 and deriving 

a. value of Ed which precisely fits our actual market share data. By 

using the average data (bottom row of Table 5-6) the following results 

are obtained: 

17. . 8% 
7.4 7.4 

7.4 + (8.1 +E 15.5 + Ea dd 

Ed 26 

Information about the individual competitors of each of our stores 
is presented in Appendix G. This appendix also shows the values 

. of , 
the impact of thbse competitors according to the alternative 

values considered for X. - 

i 
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Table 5-6. Actual Market Share, Marketi 'Effort of'our stores and of their competitors. 

STORE S. E EE (I+d) 
c 

(ass=ing X 2) 

.1 22.4 6 30.1 

2 25.2 5' 10.0 

3 14.2 4 13.5 

4 13.9 4 5.9 

5 28.9 7 8.0 

6 34.2 13 11.5 

7 10.4 6 5.3 

8 12.6 4 4.6 

9 22.7 8 2.3 

10 17.9 7 0 

11 9.2 7 4.5. 

12 19.1 11 0 

13 10.3 8 8.7 

14 12.2 7 7.1 

15 13.6 15 10.2 

HEAN 17.8 7.4 8.1 

*Ei 
and Ec are expressed by number of checkouts. 

The previous analysis suggests that it would be'reasonable- to start 

the initial calibration of our share formulation. ' by assigning to 

Eda value of 26. The final value of Ed which provides the best. 

fit between the expected market share (derived from our formulatioýi) 

and the actual market share will, however, be identified by trying 

different value combinations for Ed and X. 

Compared to the values presented in the Table above, the value of 26 
is on average about 3 times larger than the average impact of closer 
competition (i. e. 8.1). Or, in other words, it corresponds on average 
to about 24 of the total competitive impact. 
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5.5.3 The Trading Area adjustment 

As we have explained in the earlier parts of this chapter. our 

formulation of market demand is based upon the amount of available 

business contained within the store trading area. As such, the area 

within which market demand is computed varies between different stores. 

The larger the area (i. e. larger trading' area) within which the 

market demand of a store is computed, the closer the store's potential 

customers are, as a whole, to competitors, and, consequentlys the 

stronger the impact of competition becomes. The stores with smaller 

-trading areas,, on the other hand, being closer to most of their 

potential customers and further from their competitors, are therefore 

more protected from the impact of competition. 

But how shall we adjust for the impact of competition according to 

variations in trading area? As the lack of any previous work in 

this area has provided no theoretical guideline to help us answer 

the, above questions, our investigation will have to rely on the 

evidence supplied by our empirical work. 

Based upon our share formulation (Expression 5-11), using the data 

from Table 5-6, and assuming N= 2 and Ed '0 269 we have derived the 

expected market share of each of our stores. These results, together 

with the actual market share valuesgare presented in Table 5-6 below. 

Table 5-7 presents also an index reflecting the ratio between the 

expected and the actual market share (indicating therefore our 
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expected market share as a% of the actual market share), and the dimension 

of the trading area of these stores. 

Table 5-7. Expected Market Share, Actual Market Share, Expected/Actual 

. and Trading Area. 

STORE 
EXPECTED 

MARKET SHARE* 
(Expr. 5-11) 

ACTUAL 
MARKET SHARE 

RATIO 
EXPECTED/ 

ACTUAL 

TRADING 
AREA 
(Km) 

1 9.7 22.4 . 43 -. 33- 

2 12.2 25.2 . 48 . 38 

3 9.2 14.2 . 65 . 45- 

4 11.1 13.9 . 80 . 45 

5 17.1 28.9 . 59 . 45 

6 25.7 34.2 . 75 . 50 

7 13.8 10.4 1.32 . 56 

8 11.6 12.6 . 92 . 58 

9 22.0 22.7 . 97 . 61 

10 21.2 17.9 1.19 . 81 

11 18.7 9.2 2.03 . 86 

12 29.7 19.1 1.56 . 91 

13 18.7 10.3 1.82 . 97 

14 17.5 12.2 1.43 1.05 

15 29.3 13.6 2.15 1.78 

Assuming 'X-2 and Ed =26. 

The comparison of the last two columns of Table 5-7 indicates that 

we. have been consistently underestimating the market share of the 
4 

stores with smaller trading*areas (the six smallest trading area 
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stores have all been underestimated), while overestimating the 

market share of the stores with larger trading areas (the six largest 

trading area stores have, on the other hand, been overestimated). 

This data. provides, therefore, strong evidence to support our 

contention that the impact of competition is either inhibited or 

accentuated respectively, if the store trading area : is either small 

or large. 

We need, however, to develop some guidelines about how to adjust 

the impact of competition to account for the trading area influence,. 

with this purpose in mind, we will start by deriving the value which 

competition should take in order to coincide precisely. with our actual 

market share. Table 5-8 on the following page -presents these "ideal" 

(i. e. to make the market share expression coincide with the actual 

values-of market share) competition values and the expected value of 

competition (before any trading area adjustments, and by assuming 

.A2 and E= 26). A ratio* comparing these two results (i. e.. "IdeaV/ d 

expected) is also presented, indicating the factor by which the 

"expected" competition should be multiplied in order to coincide with 

the values of the "ideal competition". The last column of Table 5-8 
I 

By competition we are considering the' combined impact of the close 
(within 1000 m) and distant competition (beyond 1000 m) i. e.: 

IM E'/(l+d) 
X+E 

By denominating this joint effect of competition C=I C d' 
by loc% Expression 5-11 becomes: Sj=Ej RE 

C +C). By substituting information 

from Table 5-6 into this expression, the "ideal" values of Competition 
are derived. For store 1, for example: 22.4 = 6/(6+C):. C - 20.8. 

Generalizing: As S. =E /(Ec+C) then C= (E' /S )-ýE (5-12) 
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showthe trading area of these stores expressed in relative terms 

(i. e. Trading area/Average Trading area; the average trading area . 713 Km). 

Table 5-8. "Ideal" Competition, Non-Adjusted Expected Competition, 
"IdeafYExpected and Trading Area. 

STORE 

(1) 
"IDEAL" 

COITETITION ' 
(a) 

(2) 

. -WON-ADJUSTED 
EXPECTED 

COITETITION (b) 

(3) 

. 
"IDEAL" 
EXPECTED 
(1) (2) 

41 
REL(A IVE 

TRADING 
AREA- 

1 20.8 56.1 . 37 . 46 

2 14.8 36.0 . 41. . 53 

3 24.2 39.5 . 61 . 63 

4 24.8 31.9 . 77 . 63 

5 17.2 34.0 . 50 . 63 

6 25.0 37.5 . 66 . 70 

7 43.1 31.3 1.39 . 79 

8 27.7 30.6 . 91 . 81 

9 27.2 28.3 . 96 . 86 

10 32.1 26.0 1.23' 1.14 

11 69.1 30.5 2.27 1.21 

12 46.6 26.0 1.79 1.28 

13 69.7 34.7 2.01 1.36 

14 50.4 33.1 1*. 52 1.47 

15 95.3 36.2 2.63 2.5o 

(a) : From Expression 5-12. 

(b) : Trom "C", i. e. ZEc /(I+d) Ed (Assuming X-2 Ed -26) 

A relative measure of trading area (trading area/average trading area) 
has been introduced so that out results can be more generalized and 
more independent from the unit (kilometers or meters, for example) 
by which we have measured trading area. Also, by expressing trading 
area in relative terms, the relative measure of trading area coincides 
more closely also with the relative nature of the "Ideal"/Expected 
factor. The values of both of these relative measures range around 
J.., with about half of the stores receiving values below 1 and the 
other half receiving values above 1. 
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A trend similar to the one which emerged from Table 5-7 is found 

again by comparing the two last columns of Table 5-8. The factors 

by which the expected competition should be adjusted coincide 

with the "ideal" competition (the value of competition which provides 

an expected market share which coincides with the actual market share). 

follow very closely the values of relative trading area. 

A regress3. on analysis of-the adjustment factor as a function of 

relative trading area (the. results of which are presented in 
'Table-5-9 

below) confirms the closeness of the relation between' these two 

-2 variables as' 77% (R ) of the variation in the adjustment factor can be 

explained by variations in trading area. As the Trading Area coefficient 

is. very close to 1 (1-. 12)b we have assumed that impact of competition to 

be linearly affected by trading area. 

Table 5-9.. Regression Analysis Results (Adjustment Factor = f) 
(Relative Trading Area). 

ADJ FACTOR -. 0018 + 1.12 RELATIVE TRADING AREA 

(-ý0.01) (6.9) 

T-Values R2 . 77 

Based on the empirical evidence presented above we will incorporate ' 

the trading area adjustment into our formulation by multiplying the 

impact of competition by trading area. Our share formulation 

7r 
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becomes therefore: 

(5-13) 
(C) T 

Where: 

C -, The combined impact of competition, i. e.: 

n I 
c=l 

Ec /(d+l) +Ed 

Jr- The relative trading area (i. e.: trading area/average 
trading area). 

The other terms have been previously defined. 

According-to the above formulation (Expression 5-13) the impact of 

competition will be either reduced or increased depending on whether 

the store trading area is either above or below average (i. e. the 

relative trading area is either greater or smaller than 1). This 

formulation makes our trading area adjustment not only intuitively 

appealing but also consistent with the evidence provided by our 

empirical analysis. 

5.5.4 Model Results 

F, xpression 5-12, previously presented, incorporates all the three 

adjustments which were necessary to accommodate for the special 

factors which influence the impact of competition in retailing. 
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We must use our fully adjusted formulation (by assuming different 

alternative values for X and E d) to investigate how well it determines 

the expected market share. The objective of this search is also 

to identify which values these parameters should take in order to 

minimize the error between the estimated and the actuAl market share. 

Table 5-14 next page, compares the Actual with the Expected market 

share computed with two alternative combinations of the values of X 

and E d' 

The first estimation is based upon the parameter values initially 

suggested. by our preliminary analysis (i. e. X-2 and Ed- 26). 

our second is our final estimationo performed with the values of 

the parameters (X = 2.5 and Ed" 30), which provide the best fit 

between our estimated and actual market share. The difference in 

the results of the initial and final estimates is, however, 

small. As it is shown in Table 5-10 (next page), the Mean Absolute 

Error of our final formulation (i. e. 2.7) and i ts "Mean Absolute 

% Error" (19%) are not considerably better than those for our initial 

formulation (i. e. respectively 3.2 and 23%). This small variation 

should not, however, come as a surprise, since not only our suggested 

Ed value (i. e. 26) was based upon our empirical datal but also bec- 

ause the variations in 
. 
"X" would only affect the impact of close 

comp'etitionj the value of which was only about 25% (assumingý X=2 

and Ed =26) of the combined impact of competition (close + distant). 

In searching for the best parameter values for 
' our share formulation, 

we have attempted to derive market share ranging X from 1 to 3 and 
E from 20 to 50. See Appendix G for the results of close competition 
a9justed by the different values of X. 
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Table 5-10, Actual and Expected Market Share 

ACTUAL EITECTED lWdTT SHARE BY: ERRORS: ABSOLUTE 

WJMT INITIAL FINAL VREDICTED- 
ACTUAL 

7. OF ERROR 
ERROR/ACT17AL SHARE FORMULATION FORMULATION 

INIT. FINAL INIT. FINAL 
=2 Ed =26 X-2.5 Ed =30 FORM. Folul. FORM. FOR111. 

1 22.4 18.7 19.5 -3.7 -2.9 17 13 

2 25.2 20.7 19.8 -4.5 -5.4 18 21 

3 14.2 13.3 13.4 - .9 -0.8 6 5 

4 13.9 16.6 15.2 2.7 1.3 19 9 

5 28.9 24.6 23.5 -4.3 -5.4 15 19 

6 34.2 33.1 32.1 -1.2 -2.1 4 6 
7t6 87 73 

7 10.4 19.5 18.0. 9.1 

8 12.6 13.8 12.7 1.2 0.1 10 1 

9 22.7 24.8 22.7 2.1 0 9 0 

10 17.9 19.2 17.0 1.3 -0-9 7' 5 

11 9.2 16.0 14.8 6.8 5.6 7 61 

12 19.1 24.9 22.3 5.8 4, .2 30 22 

13 10.3 14.5 13.9 
4.2 3.6 41 35ý 

14 12.2 : 12. '6 11.1 5 - .4 --0.7 3 6 

15 13.6 14.2 13.5 - .6 -0-1. 4 1 

HEAN ABSOLUTE ERROR 3.2 2.7 

MEAN ABSOLUTE % OF ERROR 23 19 

Table 5-10 presents also the errors between the actual market share 

and the expected values computed by our "final" thare formulation 

(i. e. considering X=2.5 and Ed 2'- 30). Among these errors, those 

for stores 7 and 11 were the most outstanding as our f6rmulation 

overestimates the market share of both of these stores by 

more than 50%. 
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In trying to. explain what particular characteristics of these stores 

or of their location would justify their under-performance, we could 

only find a hypothesis which might explain our overestimation of 

store 7's market share. Differently from all other 14 stores of 

our samples, which are located in major arteries of the neighbourhood 

which they serve, store 7 is located in a street which receives 

unusually low automobile traUic. It is reasonable to assume that 

because the consumers living around this area do not normally drive 

by this store, they have been discouraged from patronizing this store. 

Considering the tentative nature of this -investigation, our errors 

as a whole have been surprisingly low. On average, our predictions 

have been only about'19% (the mean absolute % of error) from the 

actual share estimates. The small magnitude of these errors suggests 

that our share formulation seems probably to have been able to 

correctly identify and account for most of the iLVortant determinants 

of the market share of the stores of our sample. 

As we conclude our co=ents about the share formulation, our decision 

to express the store marketing effort via the range of goods offered 

still deserves further justification. Due to the many complexities 

that are attached to the share formulation in retailing, we have taken 

a deliberately simplified approach about the way to indicate the attrac- 

tiveness of a supermarket. We felt that our sample size was too small 

to simultaneously guide the share formulation adjustments (caused by 

the special nature of competition in retailing) and to-empirically 0 



201 

indicate how different factors of the store marketing effort (such as 

price, promotions, service, store decoration) should. be integrated. ' 

The decision to restrict our indicator of store attractiveness to the 

range of goods offered was also prompted by the difficulty of quantifying 

these factors and the fact that the range of goods has been considered 

in most retailing studies as the major determinant of supermarket 

attractiveness. 

After developing a way to operationalize, estimate and predict the 

concepts of market demand and market share within the retailing 

context, our final step consists in using the predictions which can 

be derived from these formulations to help -predict, via the identity 

1, mKTDm x SHAM - SALES", the expected sales of our stores. Our final 

section analyses the results of the sales prediction derived from 

this identity. 
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5.6 Predicting sales ba'sed upon our market demand and market share 
formulation 

in the previous sections we have developed ways to operationalize 

and to predict the concepts of market demand and market share within 

our retailing context. We have seen in earlier chapters of this work 

that a major-reason for trying to develop these. concepts is to help .ý. 

predict sales of new stores, via the identity IIMKTDM x SHARE SALES". 

it becomes appropriate, therefore, to conclude this -chapter by 
. 

'. 

exploring how well our market demand and market share formulations 

would predict sales. 

Although our. analysis will be based on the stores of our sample, our 

predictions will be derived as if they were for new *stores. Our first 

step consists in predicting the market demand of the new units. 

As it has been discussed ealier in this chapter, the predictions of 

the store market demand are based upon the predictions of trading 

area 
* (Appendix X illustrates how the market demand predictions have 

been derwed). Next, the predictions of market share must, then, 

be estimated. As our predictions of market share must refer to our 

predicted market demand (and trading area), we must use the predicted 

values of trading area (i. e. the predicted relative trading area) 

to -deriVe our market share predictions. Table 5-11, next page, presents 

the predicted values of market demand, market share, and, consequentlys 

sales. Table 5-11 also compares the sale predictions with the actual 

sales. 

The predictions of trading area are presented in table 4-flof Ch. 4, p. 15V. 
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Table 5-11. Predicted Market Demand, Predicted Market Share, Predicted 
- Sales, Actual Sales and Sales PredicEir-onErrors 

STORE PREDICTED 

14KTDM(a) 

(Cr$l m. ) 

(2) 

PREDICTED 

SHARE (b) 

(3) 

PREDICTED 

SALES 

(Cr$l m. ) 

(4) 

ACTUAL. 

SALES(c) 

(Cf$1 M) 

(5) 

ERROR: 

PREDICTED 

- ACTUAL 

(3)-(4) 

(6) 
(d) 

Z ERROR 
(5)/(4) 

1.04 38.5 . 40. 1.40 -1.00 -71 
2 6.05 18.2 1.10 1.20 - '. 10 -8 

3 8.06 11.4 . 92 . 80 . 12 15 

4- 7.04 16.5 1.26 1.20 o6 5 

5 16.68 18.7 3.12 2.80 . 32 11 

6 16.46 28.6 4.71 4.10 . 61 15 

7 7.73 19.9 1.54 1.00 . 54 54 

8 12.25 11.7 1.43 1.30 . 13 10 

9 16.43 18.0 2.96 2.10 . 86 41 

10 9.76 19.1 1.86 2.30 . 44 -19 

11 19.46 15.4 3.00 2.00 1.00 50 

12 17.17 22.8 3.91 3.50 . 4l. ' 12 

13 15.52 14.9 2.31 2.00 . 31 15 

14 18.06 12.0 2.17 2.4o - . 23 -10 

15 44.45 13.9 6.18 6.40 -. 'i22 -3 

(a) MKTDM predictions have been extracted from Table 5-4. 

(b) SHARE predictions have been computed via our share formulation 

(Eq. 5-12) and using predicted relative trading area-values, 

X-2.5 and Ec = 30. A Table iliustratin g how the share predictions 

have been derived is presented in Appendix H. 

(c) Actual Sales are extracted from Table 5-2. 

(d) Mean Absolute Z of Errors = 22.2% 
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The analysis of Table 5-11 indicates that our market demand and market 

share formulations have provided encouraging predictions. of actual 

sales, as on. average the errors of our predictions were about 22% 

(corresponding to a mean abFolute'error of our sales prediction of 

about 0.35 million cruzeiros). The errors of the predictions of 

some of the stores have been considerably larger, however. While, 

for exxaple, we have highly unýerpredicted saled of Store 1 by 71%9 

we have highly overpredicted sales of Stores, 7 (by 517. ) 9 (by . 41%)',. 

and 11 (by 50%). The errors, however, for the other stores have 

been below the 20% mark. 

The er=: s of our sales predictions are derived either from error's 

in our predictions of market demand or of market share. An analysis 

of Table 5-12 presented on the next page, provides further insights 

into the errors of our predictions. The first three columns of this 

table provide information about the actual values of market demand, 

market share and sales-, The following set of three columns shows 

the predicted values of these three variables, whild the last set 

of columns present the deviations (in %) between the actual and the 

predicted values - 

It has been previously. explained in this chapter that the market demand 

of any store is either over or underpredicted, depending on whether 

its trading area is also either over or underpredicted. It was also 

s-een, on the other hand, that the market share of a store is negatively 

affected by its trading area dimensions. The.. errors of our market demand 

predictions (resulting from those of the trading area predictions) 

must b*e,, therefore, negatively related to. the errors -of the market share 
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. 
predictions. This. trend is clearly noticeable by comparing, in 

Table 5-12, how the deviations of market share take opposite signs 

than those of market demand. 

The errors derived from the market demand predictions tend, therefore, 

to be partially offset by the errors (in the opposite directions) of the 

market share prediction. This expl4ir. s that while the'average error of 

, Our market demand predictions has been around 33%, the average error of 

our sales predictions is only about 22%. 

The small sample (15) of our stores, and the fact that they reflect 

the performance of stores belonging to a specific company and located 

in a specific city-have limited our ability to generalize our model 

Tesults. The specific parameters comprised in our formulations reflect 

the specific characteristics of our sample of stores and of its 

environment, and as such they vould certainly vary for different 

environments, having$ therefore, to be empirically estimated for every 

different situation. 

Considering the exploratory mature of our investigation and that we 

have been dealing with concepts which have not been previously devel- 

oped or operationalized in retailing, the results presented in this 

chapter have been most encouraging. We have not only been able to 

develop and operationalize the concepts of market demand and market 

share in our retailing context, but have also developed formulations 

to predict these two variables, which, if integrated via the identity 

IIjT, TDM x SHARE = SALES", have provided reasonable predictions gf the 

store sales. 
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CHAPTER 6 

SUMMARY AND CONCLUSIONS 

We have identified that a major cause which has inhibited the development 

of a theory to explain$ predict and assess market performance of 

supermarkets has been the difficulty of operationalizing the concepts 

related to our subject area. On the other hand, the. lack of 

framework integrating these concepts has precluded th . em from being 

operationalized. In our work we have attempted to help overcome this- 

"paradox -of conceptualizationý' by suggesting a way to connect the 

concepts into an integrated framework and by trying to develop the 

concepts and &opositions comprised in this framework. 

By revising the body of knowledge presented in the retailing literature 

and the marketing concepts related to sales forecasting, Chapter 2 

has developed the theoretical foundation which has guided the'formulation 

of the present work. Based upon this body of knowledge and by adjust- 

ing the widely used two-step approach of predicting sales, we have 

developed in Chapter 3a framework integrating the 6oncepts of sales,, 

market share$ market demand and. trading area (the indicators of market 

performance) among themselves and relating them to the exogenous 

factors which influence shopping behaviour. 

In Chapter 4, considerable progress has been made i'n developing a way 

to understand, operationalize and predict the pattern of geographical 

distribution of customers around supermarkets. In the first part of 
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the chapter we investigated how customers are distributed around the 

15 supermarkets of our sample. Very much based on our empirical work, 
.1 

we have derived two indicators - "trading area" and "concentration 

indeýe' - to reflect the geographical dimension of the store market 

demand.. Our'empirical results have demonstrated that the trading 

area indicator is a superior way to 'indicate the abilities of. 

different stores to attract customers. 

our empirical data revealed that there was a great variation in the 

dimension of the trading area of different stores. This variation 

has highlighted the need which exists in investigating the factors 

which influence the distance consumers are willing to travel for shopp- 

ing and to derive propositions and develop models to explain and 

predict it. 

Based on the'existing prior knowledge, suggested in Chapter 2, we have 

proposed a number of hypotheses about the way exogenous factors affect 

the geographical distribution of customerso and have integrated these 

hypotheses into an econometric type of model. * The model expressing 

Trading Area as a function of SIZE; PARK, DENS 'and CH-3 provided very 

satisfactory results. The model has not only explained a very high 

proportion (R2 . . 92) of the variation in the trading area di 
. 
mensions 

of the store of our sample, but has also provided support to confirm 

the hypotheses about the impact of the exogenous variables upon 

trading area. 

We have identified that the difficulty which has inhibited the operat- 

ionalization of the concept of market demand in retailing (at the level 
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of the individual store) was due to the non-controllable nature of 

the geographical area from where customers coma from. ' By indicating 

the geographical dimension of the store market demand, the concept 

of trading area developed in Chapter 4 has played a central role in 

the process of operationali zing the concept of market demand in 

retailing. The formulation we developed to estimate and predict 

market demand is explained and presented in Chapter 5. The empirical 

results obtained seem to indicate that our formulation provides sen- 

sible estimates of the amount of business available to a store, as the 

range of variation of our market demand estimates approximately 

follows the range of variation of the store sales. 

A formulation to predict market share has also been developed in Chapter 5. 

! he special features which influence the impact of competition within 

the retailing context have been investigated and incorporated into 

our share formulation. The lack of previous knowledge in this area 

has lead us to guide our model building process mostly by empirical 

data, and, as such, our market share formulation is still very tent- 

ative and crude. The predictions derived from this formulation, were, 

howevers quite encouraging as they were on average only about 19% 

(the mean absolute % of error) from our actual share estimates. 

Having developed formulations to operationalize, estimate and predict 

the market demand and market share of the supermarkets of our sample, 

the last part of our investigation has integrated the predictions der- 

ived from these formulations in order to predict (via the two-step 

approach, i. e. t MKTDM x SHARE = SALES) the store sales. The results 

derived were most encouraging as our sales predictions were on 

average about 22% off the actual sales values. These results 
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suggest, therefore, that* the two-step approach of predicting sales- 

can be adapted to the retailing context. *. 

As it has been emphasized in earlier chapters, this work should be 

viewed as a pioneering and exploratory attempt to help develop a 

theory to explain and predict market performance within the retail- 

ing contz: xt. It was seen in Chapter 3 that the way which has been 

suggested to overcome the paradox of conceptualization ýwhich has 

characterized our subject matter) is through approximation, Le. 

by progressively developing the concepts and'the conceptual network 

which integrates these concepts. This investigation has performed 

an initial "round" in this process of continuous approximation. This 

implies that many more "rounds" of successive improvemen'ts of týe 

conceptsp propositions and theoretical framework related to Our subject 

area must take place before our "embryonic theory" can be transformed 

intc a mature theoretical structure based on well-dev&loped concepts 

and law-like generalizations. 

We strongly hope that further work will be conducted along the lines 

of this process of successive approximation in order to continuously 

refine the concepts therein developed and upgrade the conceptual frame- 

work proposed. A major contribiition of our work consists, therefore, 

opening vast new perspectives for further investigation. 

I 

The development of the concepts -of market demand and market share have 

greatly relied upon our ability to operationalize and predict the 

pattern of customer distribution (indicated via tradinZ area). Our 
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-ability to adequately understand the forces influencing this pattern 

and to properly predict the store trading area isq therefore, a pre- 

requisite to enable the adequate prediction of the store market demand 

and market share. Research to further promote our understanding of 

this phenomenon of customer distribution is, therefore, strongly 

recommended. Additional understanding about thip phenomenon could 

be gained by exploring via motivation research the consumer decision 

process of supermarket selection. A more. thorough understanding About 

the forces which motivate consumers to travel shorter or longer dist- 

ances for shopping would provide valuable assistance to the development 

of improved models to explain and predict trading area. 

The impact of competition upon trading area is also an important aspect 

about which our understanding needs to be improved. In our trading 

aree model, -developed in Chapter 4, while we were able to confirm 

our assumption'that close competitors increase the ability of. our. 

supermarkets to attract customers, and consequently positively influence 

the store trading area, our findings about the impact of distant comp- 

etition have been inconclusive. The entire nature qf the relationship 

between competition and trading area needs, howevers further clarific- 

ation. Motivation research should be conducted, for example, to confirm 

our assumption that co nsumers perceive close supermarkets'as complement- 

ary sources of supply and as such 'Acel encouraged to travel-longer 

distances to take advantage of the combined assortment of goods offered 

by these stores. Additional investigation should also be conducted 

to clarify the impact of distant competition upon trading area. 



212 

Useful insights in-this area could be derived from developing customer 

spotting maps which would not only indicate the location of "our" 

customers, but also of the' competitors' customers. 

While in our- trading area model it was assuned that compe. tition would 

affect the-dimension of the trading, it was identified through the 

development of our share formulatidri that the impact of Competition 

upon market share was also strongly influenced by the dimension of 

the store trading area. In the development of our share formulation. 

we have attempted to account for this interaction, multiplying the 

impact of competition'by trading area (relative trading area) Although 

this approach has fitted well with our empirical data, our understanding 

about how these variables are interrelated is not, however, very clear. 

Additional work is, therefore, suggested to explore and clarify how 

the impact of competition upon the store market share is influenced by 

the dimension of the Ptore trading area. 

As the results of our work, reflect the peculiarities of our sample of 

stores and of the environment from which data was collected, we 

strongly suggest that our inve. stigation should be replicated in a. diff- 

erent environment. This exercise of validation would identify those 

aspects of our formulation which could and those which could not be 

confirmed in different situations. By validating some of our findings 

and by refuting otherso such an exercise would not only expand our 

knowledge in this area, but would also provide valuable suggestions 

of further work. The aspects which could be confirmed would gain 
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some degree of generalization and could be used with more confidence 

in subsequent investigations. The areas of disagreement would indicate 

where further investigation would be more strongly needed. 

In our investigationg limited methodological assistance to guido our 

research design has been supplied by previous work specifically related 

to our subject area. As such, a major contribution of our work has 

consisted in adapting and developing original approaches of research 

methodology in order to provide tentative solutions'to our investigation. 

Future research in this area cano therefore, greatly benefit by 

adopting and refining our methodology to derive improved solutions to 

similar problems. 
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APPENDIX 

MODEL RESMS FROM EMPIRICAL DATA COLLECTED IN 1974 

A. DEPENDENT VARIABLE: TRADING AREA 

Dependent CONST SIZE PARK 'DEN'S CH-3 i2 Standard 
Variable 716 0 23 V 38 

- 2.7 Deviation 
of Residual- 

CDEF: 470 . 31, . 72 -7.5 40.0 
. 89 139 

TA(70) ST. ERROR: 207 . 15 . 26 -2.8 1.01 
_ 
. 690 T-VALUE: 2.3 2.1 2.8 -2.7 3.9 

Sample size - 15 

Average 

B. DEPENDENT VARIABLE: CONCENTRATION INDEX 

Dependent CONST' SIZE PARK DENS CH-3 i2 Standard 
Variable Deviation 716 23 38 2.7 

/of Residual 

'COEF: 71.9 0.0078 0.34 0.41 1.2 
Ci(700) 79 8.3 ST. ERROR: 12.3 0.0061 0.13 b. 17 0.6 
71 T-VALUE: 5.8 1.3 -2.6 2.5 2.0 

Sample size = 15 

Average 
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APPENDIX 6 

ESTIM&TES OF THE E)TECTED MMT DEMAND 

STORE 

EXPECTED 
TRAD11MG 
ARFA 

(11) 

DENS POP Exp 
(cr$) 

EXPECTED 
MAKTDM WITHIN 
TRADING AREA 
(Cr$l)OoO 

3,000) 

I (POr)x(EXP) 

EXPECTED 
ITTDM 

(Cr$1,000,000) 

1 129 7.3 381 1914 0.79 i. o4 

2 421 4.6 2560 1777 4.55 6.05 

3 544 4.3 3996 1519 6.07 8.06 

4 421 4.9 2727 2109 5.75 7.64 

5 595 5.4 6003 2092 12.56 16.68 

6. 590 4.8 5247 2362 12.39 16.46 

7 501 4.1- 3231 1802 5.82 7.73 

8 640 3.2 4116 2239 9.22 12.25 

9 814 3.9 8114 1524 12.37 16.43 

10 708 1.5 2361 3108 7.34 9.76 

11 810 2.4 4944' 2962 14.64 19.46 

12 885 1.5 3689 3505 12.92 17.17 

13 877 2.1 5072 2304 11.69 15.52 

14 1020 2.8 9147 1486 13.59 18.06 

15 1735 1.2 11343 2956 33.53 44.45 
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6 

APPENDIX F COMPUTING THE-D. U. IENSION OF THE AREA (HALF) 

OF THE TRADING AREA INTERSECTION OF TWO STORES 

Figure 5-2 is reproduced below with some additional cons- 

tructions- 

9po 

Our objective is to identify the area of b. 

The 6 AEC is a right triangle as angle AEC = 902, with side 
AC = Radius =R=1,, and side AE eýquals, to half of the radius 

or R/2 (as we recall from our previous discussionp p4p 

*e have defined the radius of thesp circles equal, to 1 Km. ) 

As the cosine of angle CAB AY/AC R 1/2, then 

Are Cos 1/2 = 60Q. 

As by construction AACE AED,, then angle CAD 2(609)9, 

or 1202. This angle delimits therefore 1/3 of the 

the circle.. The area of the ciýrcle defined by the- 

2 
angle CAD can be expressed as IfR /3. Since we- want to deterninW 

the, area of bt the*two identicattriangles, AEC and AED should be 

subtracted from the area of the*cirele delimited by angle CAD- 
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The area of triangle AEC is given by: AS x EC 

222 
In the A AEC (AC) (AE) + (EC) 

It is known that AC = Radius ='l and that AX 1/2 
2 

Therefore, 

(EC) 2 (1) 2 (1 2) 2 
. 75 an& 

EG = . 866 

The area of AEC will be: 

x G. 866) 
. 2165 2 

area of b is obtained as. - 

b 1/3( R2 2(. 21615) 

2 3-14/3 (1) 
*433 

IoO5 - . 433 

617' 
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APPENDIX G: * 

NUMBER OF CIIECKOUTS AND DISTANCE OF COMPET_I_T_ION: 

The impact of close competition computed with different values of X 

STORE COMPETITORS: 

EC d: 
Number of Distance 
Checkouts (Km) 

13 .7 
4 .6 
5 .7 
8 .9 
3 .4 6 

.9 6 .6 1 .5 
5 .9 
7 .8 
3 .5 6 

.6 4 
.3 7 
.9 

9 .6 

2 6 
.4 3 .. 9 

7 
.4 3 .7 4 
.5 

3 14 
.4 6 
.2 8 
.8 

18 .9 7 

4 4 
.2 

3 .3 
1 .3 
4 

.9 

5 5 .9 6 
.6 

3 .4 
5 .6 
2 .8 

STORE COMPETITORS: 
Ec: 

. 
d: 

Number of Distance 
Checkouts (Km) 

3 .6 6 
.8 8 . 4* 

3 .6 
3 .9 
1 .8 
6 .6 

7 3 .2 
2 .9 
7 .6 

8 5 .2 
3 

'. 
7 

9 7 .7 

10 0 

11 7 .9 
6 .9 
4 

12 0 

13 6 .5 
6 .8 

17 .9 

14 7 .1 
4 .9 

15 15 .2 
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Impact of Close Competition Conjputed with different values of X 

O E c ST R 
X-1.5 X2 X=2.5 X3 

1 51.1 39.4 30.1 23.8 18.5 

2 15.1 12.3 10.0 8.2 6.7 

3 22.9 17.7 13.5 10.8 8.7 

4 8.4 7.2 5.9 5.3 4.4 

5 12.7 9.9 8.0 6.1 5.5 

6 18.7 14.8 11.5 9.3 7.3 

7 8.0 6.5 53 4.5 M 

8 6.0 5.3 4.6 A. 1 3.3 

9 4. o 3.0 2.3 1.7 1.3 

10 0 0 0 0 0 

11 8.9 6.5 4.7 3.4 2.4 

. 12 0 0 0 -0 0 

13 15.8 11.7 8.7 6.6 5 

14 8.5 7.7 7.1 6.5 6.0 

15 
1 

12.5 

- 

11.4 
I 

10.2 9.5 8.7 
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APPENDIX H 

DERIVING MAMT SHARE PREDICTIONS 

Based on Formula 5-13, i. e. 
E. 

S. ---i 
Ei+ (C)T 

Where: 

C= ZE /(d+l) x+F, 
d given: X=2.5 and Ed m 30 

Store Ei 

(2)* 

2.5 ZE 
c 

/(d+l) 

(3) 

c 

(2)+(30)* 

(4) 
Predicted 

TA 
(radius- 
meters) 

(5) 
T= 

Relative 
TA 

&713 M, 

(6) 

Ej+(C)T 

(1)+(3)(5) 

(7) 

Sj 

(1)/(6 

1 6 23.8 53.8 129 1181 15.7 38.1 

2 5 8.2 38.2 421 . 590 27.5 18.2 

3 4 10.9 40.9 544 . 763 35.2 11.4 

4 4 5.3 3 5.3 421 . 590 24.8 16.1 

5 7 6.1 36.1 595 . 835 37.1 18.8 

6 13 : -9.. 3 39.3 590 . 827 45.5 28.6 

7 6 4.5 34.5 501 . 703 30.3 19.8 

8 4 4.1 34.1 640 . 898 34.6 11.6 

9 8 1.7 31.7 814 1.14 44.1 18.1 

10 7 0 30.0 708 . 99 36.7 19.1 

11 7 3.4 33.4 810 1.14 45.1 15.5 

12 11 0 3o. o 885 1.24 48.2 22.8 

13 8 6.6 36.6 877 1.23 53.0 15.1 

14 7 6.5 36.5 1020 1.43 59.2 11.8 

15 15 9.5 39.5 1735 2.43 111.0 13.5 

* 
Taken from Appendix G. 

** Taken from Table 4-11, p. 156. 


