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Factor, multinomial logistic regression and cluster analyses are used in combination to provide a predictive 
model of store patronage behaviour for consumers in Cardiff, Wales. A subset of variables and factors that are 
important for consumers when choosing a supermarket were used to provide a picture of each store's clientele. 
Multinomial logistic regression allowed an overall model of supermarket choice to be developed and also 
enabled comparisons to be made of individual supermarkets within the sample. A detailed picture of store 
patronage is presented along with predictions about store choice for a number of "consumer clusters". The 
results demonstrate the utility of the predictive multinomial models when used in conjunction with other 
analytical techniques and reinforces a number of studies that have investigated patronage behaviour. 

INTRODUCTION 

A number of recent research studies have analysed management cha-llenges 
in retailing (Dawson 2000), as well as the UK supermarket industry in terms of 
corporate, social and financial performance (Moore and Robson 2002). 

The UK supermarket food retailing sector is highly competitive with the leading 
multiples vying closely for market share and customer loyalty. The size of the 
market is substantial, with food sales through superstores reaching sales of 
£76. 78bn in 2000, which accounts for about 60% of the total market share. This 
market is predicted to increase by 16% between 2001 and 2005. The supermarkets 
are currently involved in fierce battles for market share and analysts have predicted 
that the major UK grocery players will be reduced to two or three within the next 
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few years (Corporate Watch, 2002). The retail environment is changing rapidly 
and is characterised by increasing competition from both domestic and foreign 
companies and more demanding consumers who have greater expectations related 
to their consumption experiences (Sellers, 1990). Consequently, retailers today 
must differentiate themselves by meeting the need of their customers better than 
the competition. Given the size of the market and the competitive environment, it 
is not unexpected that there has been considerable interest in modelling consumer 
patronage behaviour. 

Perhaps the most obvious factors in choosing a store is the quality and variety 
of goods on offer and their relative price. Although it would appear that cheaper 
prices should play an important role in attracting customers, it has become clear 
that price competition is not the sole answer to increasing market share. For 
example, almost half of the 1,000 shoppers surveyed by Strachan (1997) indicated 
that they did not visit the supermarket they believed offered the cheapest prices. 
In addition to this finding, Dickson and Sawyer (1990) found that purchasers 
spend only a short time making their selection and many do not check an item's 
price when they select it. As a result, over fifty percent could not correctly name 
the price of an item just placed in a trolley, and over half of shoppers purchasing a 
special offer product were unaware of their saving. A study by Hortman, McCurley, 
Allaway, Mason and Rasp (1990), into consumer choice also revealed the relative 
lack of importance of everyday low prices to consumers. Although quality of produce 
has been found to be of importance to consumers, it may not in fact exert much of 
an influence on patronage behaviour (Hutcheson and Moutinho, 1998). Given the 
uniformly high quality of produce offered by all of the retailers in this study, quality 
of produce did not reliably differentiate between stores (that is, consumers choose 
one store over another on the basis of information other than quality). Quality and 
price and the delivery of high service quality (Reichheld and Sasser, 1990) are not 
the only variables likely to have an impact on store patronage as there are a 
number of extrinsic product cues that may also influence store choice (see, for 
example, Dawar and Parker, 1996; Monroe and Chapman, 1987; Monroe and 
Krishnan, 1985; Moutinho and Hutcheson, 2000; Rao and Monroe, 1989; Teas 
and Agarwel, 2000). It is clear from the literature that consumers are taking account 
of more than just price and promotional offers when deciding where to shop. 

Store placement is of undoubted importance to consumer choice. However, 
due to the popularity of the car, actual distance to the supermarket does not 
appear to be that important in determining consumer choice. Indeed, 33.4% of 
customers regularly travel 3 miles or more to do their grocery shopping whilst 
4.5% travel 10 miles or more. In fact, the majority of consumers journey beyond 
an acceptable walking distance to their supermarket and tend to purchase too 
much to carry any distance on foot. Car usage has, therefore, become essential for 
many consumers. This is acknowledged by a TGI survey (TGI 1998) which found 
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that 74.2% of consumers did their regular major grocery shop by car in 1998 (up 
from 73.7% in 1997). It is clear that the provision of car parking, adequate road 
access and facilities for cars will exert a powerful influence on consumer choice. 
How important car use, or indeed distance of the stores from consumers, is likely 
to be in the future is open to question, as there are growing numbers of supermarkets 
offering internet-based shopping and home delivery (for example, Asda, Sainsburys, 
Tesco and Iceland). If this trend continues, actual store placement may become 
less relevant as a factor related to store choice (see Balabanis and Vassileoiu, 
1999; Berthon, Pitt and Watson, 1996; Rowley, 2000). 

A typology of discount shoppers based on shopping motives, store attributes 
and outcomes has been developed by Jin and Kim (2003), whereas Kincade and 
Moye (2003) explored differences in store patronage and attitudes towc;~rds retail 
store environments which led them to devise shopping orientation segments. 

Because of increasing time pressure, many consumers are becoming concerned 
about the efficiency of their shopping patterns as they put a premium on their time 
and view it as a scarce resource. Messinger and Narasimham (1997) looked in 
detail at consumers' economising on shopping time and found that one of the 
factors likely to have an important effect on store choice is the degree to which 
stores are convenient and allow consumers to save time shopping. One of the 
indicators of the importance of speed and convenience is the rise of one-stop 
shopping, which offers substantial time savings for the consumer. Messinger and 
Narasimham suggest that the greater prevalence of one-stop shopping has been 
the response to growing consumer demand for time-saving convenience. For grocery 
retailing, it has been argued that location and convenience are the determining 
factors for store choice (Magi and Julander 1996). 

Consumer choice is not only related to store location and what they have to 
offer, but is also likely to be related to a number of consumer-specific factors such 
as social class, the type of family unit, age and lifestyle, the amount of goods 
purchased (Bell, Ho and Tang, 1998) and brand and store loyalty (Aaker, 1996; 
Fournier and Yao, 1997; Macintosh and Lockshin, 1997; Shocker, Srivastava and 
Ruekert, 1994). Research conducted by Dickson and Maclachlan (1990) was 
designed to see whether a conceptualisation of social distance (as measured by 
social class variables) between shoppers and stores would provide a basis for 
understanding store avoidance behaviour. Controlling for other functional aspects 
of store image such as price and personnel, the social distance measure was 
found to be influential in discriminating shopping groups, providing evidence that 
people tend to avoid stores that are perceived as being socially distant from 
themselves. In addition to social distance, a consumer's lifestyle and life-stage 
can exert an influence over store choice (Narayaman 1998). Clearly such consumer
specific factors need to be considered when supermarket preference is being 
modeled. 
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The influence of usage situation and consumer shopping orientations have a 
degree of impact on the importance of the retail store environment (Moye and 
Kincade 2002). Rhee and Bell (2002) studied the inter-store mobility of 
supermarket shoppers, whereas Sirohi, Mclaughlin and Wittink developed a model 
of consumer perceptions and store loyalty intentions for a supermarket retailer. 
The influence of need for closure and perceived time pressure on search effort for 
price and context was also analysed by Vermeir and Van Kenhove (2004). 
Furthermore, Severin, Louviere and Finn (200) studied the stability of retail shopping 
choices over time and across countries. 

Store environment can also significantly affect sales, product evaluations 
and satisfaction (Bitner 1990). In fact, it has been shown that attitudes towards 
the store environment are sometimes more important in determining store choice 
than are attitudes towards the merchandise. A customer's satisfaction and general 
mood may even significantly affect purchasing behaviour with satisfied customers 
spontaneously spending more on products (Spies, Hesse and Loesch, 1997). A key 
role that store environment plays is to provide informational cues to customers about 
merchandise and service quality (Gardner and Siomkos 1985; Zeithaml1988) which 
have been identified as critical components in the consumer's decision-making process 
(Dodds, Monroe and Grewal 1991; Kerin, Howard, and Jain 1992). 

Customer satisfaction has been identified as being of importance, with much 
of the literature taking as given the notion that satisfaction is a proxy for store 
repatronising behaviour. The existence of possible causal links between perceived 
service quality and customer satisfaction, and which of the constructs has a direct 
impact on customer loyalty, has been debated in the literature (Anderson, Forwell 
and Lehman 1994; Cronin and Taylor 1992; 1994; Teas 1993; Parasuraman, 
Zeithaml and Berry, 1994; Rust and Zahorik, 1993; Simester, Hauser, Wernerfelt 
and Rust, 2000; Yi, 1990). As Cronin and Taylor ( 1992) argue, it seems reasonable 
that customer satisfaction is affected not only by the quality of what the customer 
receives, but also by price and convenience. While customer satisfaction may be 
of importance generally, it should be noted that costs of dissatisfaction could 
outweigh the benefits of satisfaction as exceeding customer expectations will merely 
retain current customers whilst dissatisfaction is likely to result in customers going 
elsewhere, at least in the short-term. This view is reinforced by Anderson and 
Sullivan (1993), who found that quality falling short of expectations has a greater 
effect on satisfaction (and therefore store patronage) than does quality that exceeds 
expectations (see also, Oliver, 1980; Churchill and Surprenant, 1982). 

Clarke (2000) focused on the changing nature of retail competition and the 
way it affects local consumer choice in the UK grocery sector. This outlook integrated 
the economic aspects of competition with the changing corporate geographies of 
retailers. Links are made between vertical market power (i.e., relative to suppliers) 
and multiple retailers' ability to compete horizontally (relative to other retailers) in 
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a given trading locality. It is argued that this interaction has fundamentally altered 
the nature of competition and the increase in retail power that has resulted has 
started to redefine local consumer choice. Smaller retailers are disadvantaged by 
this shift because it has directly affected the store and product choices of consumer 
groups depending on their relative mobility. 

Clearly, there are a number of variables that have been shown to affect 
supermarket choice and the research reviewed above provides an indication of at 
least some of the factors that may influence consumers. Although many of these 
factors can be expected to operate in all markets regardless of location, it is likely 
that the local environment and local conditions also exert an influence on consumer 
choice. Indeed, it may be the case that variables that are important generally, do 
not exert an influence at a local level for a particular location. A store's clientele 
may therefore be influenced by 'general' factors such as the store's image, perceived 
quality, atmosphere and value for money; beliefs generated in most part by national 
advertising, but will also be influenced by local factors such as the supermarket 
mix, saturation, geographical placement, age of store, local reputation, quality of 
road access and proximity to residential housing. Consumers' store choice will be 
based in part upon the national image of the stores and in part upon local factors. 

This project looks at the effect that a number of variables have on consumer 
choice in a specific location. It identifies those variables that may usefully be 
included in a general model of patronage behaviour and provides predictions based 
on a multi-method analysis of the relationship between store choice and a number 
of variables. A multi-method approach is employed to provide predictive models 
that can be used on the present data base, but more importantly, applied to other 
data collected from alternative locations (the analysis provides models that are 
locally-based). Firstly, factor analysis is used to identify the underlying structure of 
the data and provide indicators of relatively independent constructs that can be 
used in a regression analysis. A theoretically-based model-building approach is 
used to derive a model for store choice using a multinomial logistic regression. 
Predictions are then obtained for a number of selected supermarket comparisons 
using clusters of consumers defined from the data. It is important to model patronage 
at a local level as a particular store's customer base will be affected to a large 
degree by local factors; for example, store placement, the mix of stores available, 
the relative age of the stores and local customer loyalty. National data will conceal 
local differences and cannot provide the detailed information for modeling patronage 
at individual stores. It is also important to derive predictions about patronage from 
these local models using clusters derived from the local population as the client 
base is likely to be heavily dependent upon location. 

The use of generalized linear models (in this case, multinomial logistic 
regression) to investigate factors surrounding supermarkets has been relatively 
widely used and has proved a powerful and successful technique (see for example, 
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Allenby and Leuk, (1994), Chib, Greenberg and Chen (1998), Koelemeijer and 
Oppewal (1999) and Murthi and Srinivasan (1998)). This paper extends the 
technique to provide predictions about individual stores based on naturally occurring 
clusters in the sample. The emphasis is therefore on the illustration of the effects 
shown to be important in the model. 

METHOD 

This project was undertaken in Cardiff, Wales, using a sample of consumers 
chosen to represent the most important geo-demographic clusters in the city. 
Households were selected on the basis of a k-systematic interval, depending on 
the type of dwelling in each location. 637 people were questioned using a "drop 
in" and "collect data at a later date" approach with a callback procedure applied 
when respondents were not at home. The fieldwork was carried out by a selected 
group of trained professional interviewers. By way of encouraging participation 
and thanking the survey respondents for completing the questionnaire, three prize 
draws were used. 

The questionnaire elicited a number of details about the respondents, including 
personal details and information about their shopping habits. In addition to these 
questions, the relative importance of a number of factors likely to play a role in 
determining choice of store were assessed, including the quality and range of 
produce and services, the ease and speed with which shopping can be completed, 
the range of goods and services offered, the behaviour of staff, and the atmosphere 
in the store. These questions were rated on a five-point ordered scale, with possible 
responses ranging from 1, which indicated minimal importance, through to 5, 
which indicated high importance. From these data five factors were extracted on 
the basis of a principle components analysis and interpreted after an oblique rotation 
was applied. The factors were interpreted as "the quality of the produce and staff", 
the "availability of additional services", "facilities for cars", "ease and convenience" 
and "value for money" (see Hutcheson and Moutinho, 1998, for a full description of 
this analysis). Table 1 shows the factors that were derived and the variables that 
loaded highly on them. To optimise the factor analysis solution, two variables were 
excluded from the analysis on the basis of the K-M-0 measure of individual sampling 
adequacy (Kaiser, 1970). The two variables, which assessed the proportion of "own 
brand" and "value range" products, were found to be highly related to one another 
(r=.631; p<.0005) and indicated the presence of a sixth factor. In order to take 
account of these data, the scores for each were combined into a single measure that 
represented the range of value and own brand products available. 
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TABLE 1 

Factor analysis of supermarket choice criteria 

Factor Loading 

Factor 1: Quality of produce and staff 

Quality of trolleys .734 
Quality of packaged goods .726 
Quality of fresh goods .597 
General atmosphere in store .595 
Friendliness of staff .503 

Factor 2: Additional services 

Restaurants/cafes .687 
Transport provided by store .571 
Parent & baby facilities .537 
Help with packing at checkouts .501 

Factor 3: Parking and Petrol 

Car parking facilities -.830 
Petrol Station -.800 

Factor 4: Ease/speed of use 

Availability of express checkouts -.668 
Availability of cash point facilities -.599 
Convenient location -.594 

Factor 5: Value for money 

Frequency of special promotions -.718 
Low prices -.608 
Availability of loyalty discount scheme -.548 

KMO = .861; Bartlett's test of sphericity= 3149, p < .0005 

RESULTS 

The generalized linear modelling technique of multi-nomial logistic regression 
(see Dobson 2000; Gill 2000; Lindsey 1997; McCullagh and Neider 1989) was 
used to model store choice using all of the factor scores derived above, a variable 
indicating the importance of own-brand and value-range products, and information 
about the consumers' behaviour and circumstances (for example, take home pay, 
car ownership, number of people in the household and satisfaction with the 
supermarket). Nine supermarkets and one category relating to "other shops" (mostly 
small local shops) were modelled. Using a manual sequential model-building 
procedure (based on the automated backward elimination model selection procedure 
discussed in Agresti and Finlay, 1997 and Hutcheson and Sofroniou, 1999) a 
subset of variables that could be used to predict supermarket choice was identified. 
The model shown in Equation 1 only includes those variables that contributed 
significantly to the prediction of supermarket choice. 
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logit (p) = a + {J1 Take Home Pay + {J
2 

Satisfaction + {J
3 

F _Services 
+ {J4 F _Value for money + {J5 Car ownership Equation 1 

where ... 

Take Home Pay represents household weekly take home pay in pounds sterling, 

Satisfaction is a rating on a seven-point ordered scale, 

F _Services is a factor score representing the importance of additional services (see Table 1), 

F _value for money is a factor score representing the importance of value for money (see Table 
1), 

And Car ownership is a binary classification indicating whether consumers usually make use a 

car when shopping. 

For this model, logit(p) refers to the log odds of a consumer choosing one 
supermarket compared to another; a choice that is influenced by the consumer's 
take home pay, car use, and how importantly they rate factors such as satisfaction, 
services and value for money. The overall goodness of fit statistics show that 
consumers' store choice can be more accurately determined using this model than 
a null model (logit(p) = a) as chi-square = 254.87, df = 45; P<0.0005. The 
logistic regression equivalents of the popular R-square statistic show it to be equal 
to 0.449 (Cox and Snell pseudo R-Square, see SPSS 1999) and 0.461 (Nagelkerke 
R-Square, Nagelkerke 1991). The goodness of fit statistics for each variable in the 
model are presented in Table 2. 

TABLE 2 

Likelihood Ratio Tests 

Effect -2 Log Likelihood of Chi-Square df Sig. Reduced Model* 
Take-Home Pay 1392.720 59.417 9 .000 
Satisfaction 1362.509 29.207 9 .001 
F Services 1360.750 27.448 9 .001 
F Value for money 1361.692 28.390 9 .001 
Car Ownership 1395.015 61.713 9 .000 

• The reduced model is formed by omitting an effect from the final model. The resultant change in -2 Log Likelihood is tested 
for significance against the chi-square distribution. 

From Table 2, it can be observed that the variables which distinguish most 
efficiently between consumers who shop at different supermarkets are take home 
pay and whether or not they have a car (chi-square = 59.417 and 61.713, 
respectively; p<.0005 in both cases). Also important is the degree of satisfaction 
felt with the supermarket, the importance of low prices and the provision of "other" 
services not directly related to the core business (chi-square = 29.207, 28.390 
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and 27.448 respectively; p< .005 in all cases). The variables retained in the model 
(see Equation 1) indicate those that exert an influence across all of the supermarkets. 
Whilst this information is important, it does not allow a detailed investigation of 
supermarket patronage for individual stores. For example, car ownership is the 
most significant variable in supermarket choice and differentitates well between a 
number of markets, as can be seen in Figure 1. 

FIGURE 1 

Car use and supermarket choice 

250~--------------------------------------· 

200 Use car? .no 
150 

Dyes 

100 

50 

0 
Lo-Cost Gateway Iceland Sainsburys Tesco 

Safeway Solo ASDA Kwik Save Other shops 

Car ownership, however, only appears to be useful for differentiating between 
two groups of supermarkets, those that attract a high percentage of car users 
(Tesco, Sainsburys, Kwik Save, Safeway and Asda) and those that do not (Lo-cost, 
Gateway, Solo and Iceland). The likelihood ratio statistics shown in Table 2 relating 
to the variable 'car ownership' will therefore be of most use in differentiating between 
these two groups rather than individual supermarkets within the same group. 
Similarly, with take home pay (found to have a significant influence on supermarket 
choice, change in -2LL = 59.417, p<.0005), at least two groups of supermarkets 
can be identified, although these are not identical groupings to those found with 
car ownership. Asda, Sainsburys and Tesco form one relatively high-earning group 
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unlikely to be differentiated on the basis of take home pay and Lo-Cost, Gateway, 
Solo, Iceland and Kwik Save form a relatively low-earning group also unlikely to be 
differentiated on the basis of take home pay. If one is to obtain a picture of individual 
stores it is important to assess the effect of each variable in relation to the particular 
supermarket one is interested in. Multi-nomial logistic regression is an ideal tool 
for this as it allows explicit comparisons to be made of individual supermarkets as 
well as estimating the effect of the variables across all markets. Tables 3 and 4 
show the parameter estimates for individual supermarkets for the multi-nomial 
logistic regression model of supermarket attendance. The parameters given in the 
tables (labeled B and Exp(B)) provide an explicit comparison between a named 
supermarket and a reference category. The two tables show the same model in 
each case (the model described in Equation 1 and in Table 2), but with two 
different reference categories chosen for the purposes of illustration (Tesco and 
Kwik Save)!. 

The regression output can be used to provide a descriptive account of the 
relationship between the supermarkets and the variables that are important in 
differentiating between their clientele. The comparative framework of the analysis 
is based on analytical dyads within the UK's supermarket spectrum. For example, 
when comparing two market leaders, Tesco and Sainsburys, it appears that the 
former has a higher perceived value for money rating (variable F VALUE). Someone 
who shops in Tesco, is likely to choose Tesco as opposed to Sainsburys, at least to 
some extent, on the basis of the perceived value for money offered by the stores 
(Wald= 14.867, p<.0005)2• When the market leader (Tesco) is compared with a 
small market-share player like Lo-Cost, it appears that consumers with higher 
incomes prefer to shop at Tesco (variable TH_PAY; Wald = 7.415, p=.006) as 
well as those who displayed higher satisfaction levels (variable SATISFAC; 
Wald=10.613, p=.001), and are concerned with the offer of additional 
supermarket services (e.g., cafeterias, baby changing rooms, etc.; variable 
F_SERVIC; Wald=11.545, p=.001). The results clearly indicate that certain 
discriminators are highly associated with particular stores. For example, car users 
with the highest orientation towards "value for money" tend to prefer/patronise 
Tesco. Again, by comparing the overall market leader (Tesco) with two of the low
price supermarket strategic group, one can detect that customers who shop at 
Tesco usually have higher household incomes and experienced higher levels of 
satisfaction with their stores than those who shop at Kwik Save and Lo-Cost. 

The parameters obtained from the multi-nomial model are particularly 
informative as they can be used to provide in-depth descriptions of each 

1 The complete tables have been reproduced here as they provide a wealth of information that is described in 
detail in this paper. 

2 The Wald statistic has been criticised as a measure for assessing the significance of variables (see, for ex
ample, Agresti, 1996), but will be used here as it is commonly provided by statistical software. 
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TABLE 3 

Regression parameters for supermarkets (Reference category = Tesco) 

Parameter Estimates 

95% Confidence Interval for 
Ex ill_ 

SHOP B B Std. Error Wald df Sig. Exp(B) Lower Bound ~Bound 
Lo-Cost Intercept 2.195 1.071 4.197 1 .040 

TH_PAY -.009 .003 7.415 1 .006 .991 .984 .997 
SATISFAC -.680 .209 10.613 1 .001 .507 .337 .763 
F_SERVIC -1.510 .444 11.545 1 .001 .221 9.242E-02 .528 
F_VALUE .241 .313 .594 1 .441 1.272 .690 2.348 
CAR_ OWN -.703 .607 1.340 1 .247 .495 .151 1.628 

Safeway Intercept -3.250 1.502 4.681 1 .031 
TH_PAY .002 .001 3.346 1 .067 1.002 1.000 1.005 
SATISFAC -.216 .215 1.010 1 .315 .806 .528 1.228 
F_SERVIC -.489 .346 2.001 1 .157 .613 .311 1.207 
F_VALUE .259 .289 .802 1 .371 1.295 .735 2.282 
CAR OWN 1.169 1.073 1.188 1 .276 3.218 .393 26.338 

Gateway Intercept 1.883 .897 4.408 1 .036 
TH_PAY -.003 .002 1.861 1 .173 .997 .993 1.001 
SATISFAC -.553 .177 9.712 1 .002 .575 .406 .815 
F_SERVIC -.402 .294 1.871 1 .171 .669 .376 1.190 
F_VALUE -.248 .307 .650 1 .420 .781 .427 1.426 
CAR OWN -1.447 .582 6.185 1 .013 .235 7.518E-02 .736 

Solo Intercept .544 1.010 .290 1 .590 
TH_PAY -.009 .003 9.038 1 .003 .991 .986 .997 
SATISFAC .046 .172 .073 1 .787 1.047 .748 1.466 
F_SERVIC -.131 .223 .345 1 .557 .877 .567 1.358 
F_VALUE .383 .233 2.702 1 .100 1.467 .929 2.316 
CAR_ OWN -2.372 .596 15.814 1 .000 9.329E-02 2.898E-02 .300 

Iceland Intercept -.653 1.387 .222 1 .638 
TH_PAY -.004 .003 2.143 1 .143 .996 .991 1.001 
SATISFAC -.015 .244 .004 1 .952 .985 .611 1.589 
F_SERVIC -.164 .319 .264 1 .608 .849 .454 1.587 
F_VALUE -.213 .364 .343 1 .558 .808 .396 1.649 
CAR_ OWN -2.083 .724 8.284 1 .004 .125 3.015E-02 .515 

ASDA Intercept -3.229 1.410 5.244 1 .022 
TH_PAY .001 .001 .323 1 .570 1.001 .998 1.003 
SATISFAC .063 .226 .077 1 .781 1.065 .684 1.657 
F_SERVIC .546 .247 4.896 1 .027 1.727 1.064 2.801 
F_VALUE -.149 .277 .290 1 .590 .861 .500 1.483 
CAR_ OWN .489 .681 .516 1 .473 1.631 .429 6.198 

Sainsburys Intercept -4.071 1.156 12.402 1 .000 
TH_PAY -.001 .001 .289 1 .591 .999 .998 1.001 
SATISFAC .192 .159 1.443 1 .230 1.211 .886 1.656 
F_SERVIC .052 .182 .080 1 .777 1.053 .736 1.506 
F_VALUE .650 .169 14.867 1 .000 1.915 1.377 2.665 
CAR OWN 1.913 .763 6.282 1 .012 6.776 1.518 30.250 

Kwik Save Intercept 1.616 .665 5.907 1 .015 
TH_PAY -.006 .001 23.050 1 .000 .994 .992 .996 
SATISFAC -.290 .116 6.301 1 .012 .748 .597 .938 
F_SERVIC -.048 .155 .095 1 .758 .953 .703 1.292 
F_VALUE .137 .158 .744 1 .388 1.146 .840 1.564 
CAR_ OWN .477 .361 1.751 1 .186 1.612 .795 3.269 

Other shops Intercept -1.215 1.098 1.225 1 .268 
TH_PAY .000 .001 .022 1 .881 1.000 .997 1.003 
SATISFAC -.288 .190 2.298 1 .130 .749 .516 1.088 
F_SERVIC -.146 .260 .316 1 .574 .884 .519 1.438 
F_VALUE .771 .244 10.018 1 .002 2.162 1.341 3.484 
CAR OWN .032 .661 .002 1 .961 1.033 .283 3.773 

log [p(ldentified Store)/p(Tesco)] = a + fJ
1
(Take Home Pay) + fJ

2
(Car ownership) + fJ3(satisfaction) + fJ.CF _services) 

+ fJ5(F _value for money) 

15 



PoRTUGUESE JoURNAL OF MANAGEMENT STUDIES, VOL. X/, N. 0 1, 2006 

TABLE 4 

Regression parameters for supermarkets (Reference category = Kwik Save) 

Parameter Estimates 

95% Confidence Interval for 
Ex Bl 

SHOP C B Std. Error Wald df Sia. Exp(B) Lower Bound Upper Bound 
Lo-Cost Intercept .579 1.053 .302 1 .583 

TH_PAY -.003 .003 .811 1 .368 .997 .990 1.004 
SATISFAC -.390 .209 3.474 1 .062 .677 .450 1.020 
F_SERVIC -1.462 .448 10.636 1 .001 .232 9.620E-02 .558 
F_VALUE .104 .317 .109 1 .742 1.110 .597 2.064 
CAR_ OWN -1.180 .625 3.569 1 .059 .307 9.032E-02 1.045 

Safeway Intercept -4.866 1.554 9.803 1 .002 
TH_PAY .008 .002 23.764 1 .000 1.008 1.005 1.012 
SATISFAC .074 .226 .107 1 .744 1.077 .691 1.677 
F_SERVIC -.441 .362 1.485 1 .223 .643 .316 1.308 
F_VALUE .122 .309 .157 1 .692 1.130 .617 2.069 
CAR_ OWN .691 1.101 .395 1 .530 1.997 .231 17.261 

Gateway Intercept .268 .885 .091 1 .762 
TH_PAY .003 .002 1.739 1 .187 1.003 .998 1.008 
SATISFAC -.263 .179 2.151 1 .142 .769 .541 1.092 
F_SERVIC -.355 .304 1.361 1 .243 .701 .387 1.273 
F_VALUE -.384 .316 1.479 1 .224 .681 .366 1.265 
CAR_ OWN -1.925 .617 9.731 1 .002 .146 4.355E-02 .469 

Solo Intercept -1.072 1.015 1.115 1 .291 
TH_PAY -.003 .003 .794 1 .373 .997 .991 1.003 
SATISFAC .336 .177 3.601 1 .058 1.400 .989 1.982 
F_SERVIC -.083 .236 .124 1 .724 .920 .580 1.460 
F_VALUE .246 .245 1.015 1 .314 1.279 .792 2.066 
CAR OWN -2.849 .631 20.420 1 .000 5.788E-02 1.682E-02 .199 

Iceland Intercept -2.269 1.398 2.634 1 .105 
TH_PAY .002 .003 .517 1 .472 1.002 .996 1.008 
SATISFAC .276 .249 1.229 1 .268 1.317 .809 2.144 
F_SERVIC -.116 .331 .123 1 .726 .890 .465 1.705 
F_VALUE -.350 .374 .874 1 .350 .705 .338 1.468 
CAR_ OWN -2.560 .760 11.341 1 .001 7.727E-02 1.741E-02 .343 

ASDA Intercept -4.844 1.460 11.015 1 .001 
TH_PAY .007 .002 15.016 1 .000 1.007 1.003 1.010 
SATISFAC .353 .236 2.239 1 .135 1.423 .897 2.259 
F_SERVIC .594 .268 4.898 1 .027 1.811 1.070 3.065 
F_VALUE -.286 .296 .934 1 .334 .751 .421 1.342 
CAR_ OWN .012 .725 .000 1 .987 1.012 .244 4.187 

Sainsburys Intercept -5.687 1.216 21.875 1 .000 
TH_PAY .006 .001 14.880 1 .000 1.006 1.003 1.008 
SATISFAC .482 .173 7.781 1 .005 1.619 1.154 2.271 
F_SERVIC .100 .207 .232 1 .630 1.105 .737 1.657 
F_VALUE .513 .194 7.015 1 .008 1.671 1.143 2.443 
CAR_ OWN 1.436 .796 3.252 1 .071 4.204 .883 20.018 

Other shops Intercept -2.831 1.135 6.224 1 .013 
TH_PAY .006 .002 12.153 1 .000 1.006 1.003 1.010 
SATISFAC .002 .198 .000 1 .993 1.002 .680 1.477 
F_SERVIC -.098 .272 .130 1 .718 .906 .532 1.545 
F_VALUE .634 .258 6.043 1 .014 1.886 1.137 3.127 
CAR_ OWN -.445 .695 .411 1 .522 .641 .164 2.500 

Tesco Intercept -1.616 .665 5.907 1 .015 
TH_PAY .006 .001 23.050 1 .000 1.006 1.004 1.009 
SATISFAC .290 .116 6.301 1 .012 1.337 1.066 1.676 
F_SERVIC .048 .155 .095 1 .758 1.049 .774 1.422 
F_VALUE -.137 .158 .744 1 .388 .872 .640 1.190 
CAR OWN -.477 .361 1.751 1 .186 .620 .306 1.258 

log [p(ldentified Store)/p(Kwik Save)] = a + {3
1 
(Take Home Pay) + {3

2
(Car ownership) + {33(satisfaction) + 

{3,(F _services) + {35(F _value for money) 
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supermarket. For every one pound increase in take home pay, the odds of someone 
shopping at Kwik Save compared to Tesco decreases by about 0.6%. Although 
this might appear to be quite a small decrease, it is highly significant 
(Wald=23.050; p<0.0005) with large differences in weekly pay having a 
substantial effect on store choice. For example, each £100 increase in weekly pay 
decreases the odds of a customer choosing Kwik Save compared to Tesco by 
about 45% (see Hutcheson and Sofroniou, 1999, for a discussion of the use and 
interpretation of logit scores). 

The information contained in the models can be displayed economically by 
showing only those variables that reach significance, providing an overall picture 
of supermarket competition3. Table 5 shows a comparison of all supermarkets and 
identifies those variables that distinguish between the stores' clientele. For example, 
the variables included in the model do not enable one to differentiate between 
those people who choose Safeway and those that choose Asda, Gateway, Iceland, 
Sainsburys, Tesco, or the smaller stores included in the "Other" category. Take 
home pay, level of satisfaction and the other variables do not appear to play a 
significant role when consumers choose between these stores and Safeway. 
Presumably, consumer choice is based on other factors such as habit, access, age 
of store, current promotions and random selection; information that was not 
collected. 

TABLE 5 

Supermarket differentiation 

Asda 
Gateway Gateway 
Iceland Car Iceland 
Kwik Pay Car Car 

Kwik 
Save Save 

Lo Cost 
Other 

Other Pay Lo Cost 
Safeway Pay Pay Safeway 

Sa ins-
Car Pay Salis 

burys Price Sa tis Car Sa tis Other Sainsbur 
Price Price Car 

ys 

Solo 
Pay 

Sa tis Car 
Sa tis Pay Car 

Car Other Car Pay Solo 
Other Car 

Tesco Salis Car Pay Satis Price Pay 
Tesco 

Pay 

other Price Price Pay 
Other Car 

Price I Pay Pay 

Variables are entered into the table if their significance is below .01 and in order of importance (higher in the cell means 
more significant). For interpreting the direction of the effect, one needs to look at the model parameters. 

3 It should be noted that this information can also be represented graphically with diagrams showing how each 
individual store interacts with other stores through which variables. However, due to limited space, only an 
overall table will be presented here. 
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Table 5 suggests that Lo-Cost is very different from Sainsburys, Tesco, Asda, 
Solo and the smaller stores (other) as there are multiple variables that distinguish 
between the stores' clientele. Its closest competitors would appear to be Gateway and 
Iceland. A closer look at Iceland reveals a different profile as it appears to attract a 
wide selection of customers who are only differentiated on the basis of car use. Asda, 
Kwik Save, Sainsburys and Tesco all attract car users, whereas Iceland does not. 

Whilst an overview of the supermarkets' customer base is useful, it is also 
useful to look at the patronage behaviour of groups of consumers. This can be 
achieved by segmenting the population into clusters and then making predictions 
about supermarket choice for these clusters. For this sample of consumers, three 
clusters were identified using a hierarchical cluster analysis (using between-groups 
linkage and the squared Euclidean distance) on the variables shown to be important 
in differentiating between the supermarkets. Table 6 shows the results of this 
analysis and provides the average levels of each variable. 

TABLE 6 

Statistics for three clusters 

Cluster One Cluster Two Cluster Three 
(n=266) (n=125) (n=45) 

Take home pay 135 375 669 

Car use Yes (1) Yes (1) Yes (1) 

Satisfaction 5.17 5.45 5.71 

Other Services -0.114 -0.115 -0.416 

Value for money 0.112 -0.042 0.420 

The three clusters shown in Table 6 display three different consumer profiles. 
Clusters 1 and 2 represent consumers who are quite similar on a number of variables 
apart from take-home pay (members of cluster 2 earn considerably more on average). 
Cluster 3 indicates a group of consumers who earn substantially more, are more 
concerned with satisfaction and less concerned with value for money and other services 
than the members of clusters 1 and 2. Using the multi-nomial logistic regression 
model shown in Equation 1, predictions for which supermarkets the members of 
each cluster prefer can be easily derived. For example, the probability of a member of 
cluster 1 shopping at Kwik Save as opposed to Tesco can be calculated by substituting 
the values for cluster 1 from Table 6 into the regression equation: 

logit(Kwik Save/Tesco) = 1.616 + (-0.006 *Take home pay) + (0.477 * Car 
ownership) + (-0.290 *Satisfaction) + (-0.048 * F _Services) 

+ (0.137 * F _Value for money). 
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The log odds of someone from cluster 1 choosing Kwik Save as opposed to 
Tesco is: 

log odds (Kwik Save/Tesco) = -0.196 

which translates into an odds of 0.822 and a probability of 0.451. To put this into 
context, for every 1,000 people from this cluster who shop at Tesco, we can 
expect 822 to shop at Kwik Save. Similar statistics for all three clusters are shown 
in Table 7. 

TABLE 7 

Predicted attendance for three groups of consumers (Kwik Save vs Tesco) 

Logit(p) 

Cluster One -0.196 
Cluster Two -1.737 
Cluster Three -3.5 

Logit(p)=log [p{Kwik Save)/p{Tesco)] 

Odds of p=P{Kwik Save)/p{Tesco) 

P= probability of attending the store 

Odds of p 
Predicted attendance 

Tesco Kwik Save 

0.822 1000 822 
0.176 1000 176 
0.030 1000 30 

From Table 7 it can be seen that the different clusters of consumers display 
very different shopping behaviour. Unsurprisingly, the characteristic of the consumer 
exerts an influence on the store they choose to frequent. For this sample, it appears 
that in comparison with members of clusters 2 and 3, cluster 1 members are 
much more likely to shop at Kwik Save4• Similar statistics can easily be obtained 
for other store comparisons. For example, Table 8 compares Safeway and Tesco 
and shows that members of cluster 3 are more likely to choose Safeway than 
members of the other clusters. Detailed descriptions of the stores and their clientele 
can be built up in this way. One interesting finding can be observed by comparing 
tables 7 and 8. There is a large difference between members of clusters 1 and 2 
when comparing Tesco and Kwik Save, but not when comparing Safeway and 
Kwik Save. The model provides detailed comparisons between individual 
supermarkets at the level of the individual groups, information that is invaluable 
for obtaining a detailed picture of local patronage behaviour and supermarket 
competition. 

4 It should be noted that Tesco was selected by many more people than the other supermarkets in the survey. 
This has resulted in relatively large numbers choosing Tesco from all clusters. What is of most importance, 
however, is the relative difference in preference between the clusters. 
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TABLE 8 

Predicted attendance for three groups of consumers (Safeway vs Tesco) 

Logit(p) 

Cluster One ·2.789 
Cluster Two ·2.313 
Cluster Three -1.397 

Logit(p} = log [p(Safeway}/p(Tesco)] 

Odds of p = p(Safeway}/p(Tesco} 

Odds of p 

0.062 
0.099 
0.247 

CONCLUSION AND MANAGERIAL IMPLICATIONS 

Predicted attendance 

Tesco Safeway 

1000 62 
1000 99 
1000 247 

The model described in this paper has provided a number of results that have 
reinforced some previous research findings (see, for example, Magi and Julander, 
1996 and Narayaman, 1998) and demonstrated the utility ofthe combined use of 
factor analysis, multi-nomial logistic regression and cluster analysis for modelling 
consumer behaviour and providing illustrative predictive models. 

Taking into account the key independent variables retained in the basic logistic 
regression model, one can detect that in terms of general differentiation across all 
supermarkets, the main discriminators are take-home pay, car ownership, overall 
satisfaction, the existence of other services (i.e., cafeterias, transport provided by 
store, parent and baby facilities and help with packing at checkouts) and value for 
money (in this case measured by a retained factor which includes low prices, 
frequency of special promotions and the availability of loyalty discount schemes). 
This information derived from the findings is, no doubt, of major interest to managers 
but an important proviso will be its applicability and usefulness with respect to 
individual store locations, each one with its peculiarities and degree of competition. 
This fact calls for the need to be able to model consumer behaviour and store 
patronage for individual locations so that marketing managers can devise head-to
head positioning tactics based on analytical comparisons between individual stores. 

A critical antecedent for this process can already be gauged by the results of 
this study whereby a number of key discriminatory variables (e.g., household 
income and car ownership) were identified. These key segmentation variables 
clearly enable managers to partition the local market in terms of strategic groups 
of competitors. In our study this differentiation make-up is visibly demonstrated 
between the groupings of low-cost supermarkets (Gateway, Iceland and Solo) and 
the higher-quality of service supermarkets (Tesco, Sainsburys, Asda and Safeway). 
The only hybrid perception is connected to Kwik Save, since it is grouped with larger 
supermarkets when the local market is measured in terms of car ownership, but it is 
clearly grouped with the low-priced supermarkets on the basis of household income. 
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The key managerial implications are that managers could have at their disposal 
local marketing research data which would enable them to undertake store-by
store comparisons on a (marketing controllable) variable-by-variable basis by taking 
as a reference category their own strategic group of competitors. Furthermore, and 
within the same strategic group of competitors pursuing similar market segments, 
the local supermarket can quantitatively position itself vis-a-vis the segment's 
market leader, or position itself attribute-by-attribute, as perceived by consumers, 
against the dominant store on each choice preference or dimension. 

Furthermore, the multi-nomial logistic regression method provides in-depth 
descriptions of each supermarket as perceived by both current and potential 
customers. Gee-demographic characterisations and profiling can be much more 
precisely analysed. Therefore, managers can predict patronage for particular market 
segments by taking into consideration direct positioning strategies with regard to 
specific individual store competitors. 

This modelling approach is also able to forecast traffic flows of customers 
vis-a-vis competing stores as a result of the manipulation of certain controllable 
marketing variables and management policies (i.e., pricing strategies and extended/ 
augmented supermarket services). With the advent of one-to-one marketing and 
the phenomenon of customer individualisation, the modelling of individual store 
choice behaviour is becoming more pressing and useful, by identifying critical 
variables/constructs that truly differentiate amongst local store competitors. 

Managers should be encouraged to scan the local environment and have a 
systematic programme of data collection. They also need to be aware of the effect 
that local changes (i.e., new entrants, local demographics, new local legislation, 
etc.,) can have on their store patronage. Locally-based managers can also segment 
the market much more accurately in terms of gee-demographic profiling, behavioural 
and benefit segmentation, so that resources can be better allocated and tailored to 
key segments at a local level and strategic groups of competitors defined in order 
to lead to a more effective positioning. Furthermore, the retailing mix can also be 
better adjusted to the needs of different market segments (e.g., promotional 
messages and product range). 

The multi-method approach offers a myriad of benefits to the researcher/ 
analyst which evolve around the following premises: i) the data collected can be 
accurately dissected and effective statistical manipulation can be carried out on it, 
ii) statistical model-building is performed with fewer assumptions violated and 
every facet of the conceptual model can be probed and analysed with regard to its 
role, attribution and research remit, and iii) the research platform can be clearly 
defined a priori in terms of its analytical objectives (e.g., explanatory, predictive 
and classificatory). 
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Managerial implications. 

22 

• Favouring the good use of local marketing research data to be used in 
decision-making 

• Managers need to scan the local environment- programme of data collection 
• Aware of the effect of local changes - new entrants etc., can have on 

patronage. 
• Managers can segment the market more accurately geodemographic, 

behavioural and benefit segmentation- resources tailored to key segments 
at a local level and strategic groups defined in order to lead to more effective 
positioning. 

• Retail mix can be better tailored to needs of different segments- promotional 
messages, product range etc., 
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