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Abstract

Fully understanding the potential transportation impacts of old and new shopping alternatives requires investigating the adoption of the various alternatives. Such an investigation, in turn, invites an exploration of numerous factors hypothesized to influence that adoption, including shopping-related attitudes as well as more objective characteristics of the consumer and the purchase occasion. This paper presents an analysis of general shopping and travel-related attitudes collected from a custom-designed internet-based survey conducted in the spring of 2006. These and other data collected in the survey will eventually lead to models of shopping mode choice, intention, and frequency among other analyses. The sampling plan targeted 8,000 randomly-selected residents of two northern California university communities, namely Davis and Santa Clara. These two cities are similar in that they both contain a high proportion of internet-literate residents, thus enriching the sample with regular e-shoppers, as well as younger-than-average residents, who may be harbingers of future adoption patterns. They differ in their regional locations: Davis is a small college town near a medium-size regional employment center (Sacramento), but separated from it by farmland and floodplains, while Santa Clara is an affluent and centrally-located suburb in the heart of Silicon Valley and the greater San Francisco metropolitan area. 

In this early examination of the data (N=966), exploratory factor analysis is performed to identify the conceptual constructs underlying a group of 42 general shopping-related attitudinal statements, with which respondents agreed or disagreed on a five-point Likert-type scale. From the 19 potential constructs identified in the design stage, 13 dimensions emerged empirically: shopping and store enjoyment, price and time consciousness, impulse buying, materialism, trust, caution, trendsetting, and opinions with respect to credit card usage, technology, exercise, and the environment.
Cluster analysis is then conducted to identify seven market segments having different attitudinal profiles: store shopaholics (15%), bichannel shop​a​hol​ics (14%), time-starved worriers (16%), non-materialistic greens (16%), unwired anti-shoppers (14%), practical and leisure-oriented (13%), and technocon​ser​va​tives (11%). These segments differ significantly, in logical ways, on a number of sociodemographic and other characteristics, including shopping mode choices. Thus, more detailed investigations of choice behavior using these market segments should prove fruitful.
1. Introduction

The rapid growth of e-commerce is inducing profound impacts on modern society. Although the business-to-business (B2B) segment dominates e-commerce in terms of the dollar value of transactions made, the potential effects of the business-to-consumer (B2C) segment could be substantial. The pervasiveness of B2C e-commerce is changing how, where, and when consumers shop, and indirectly influencing the way in which they live their lives. Its prospective impacts on urban travel and land use patterns could also be sizable, potentially including reductions in consumer-side shopping travel, substantial increases of package delivery trips into residential neighborhoods, and redistributions of retail and wholesale land uses. Due to the geographically unlimited nature of the internet in disseminating product information and facilitating transactions, the increasing globalization of product manufacturing and distribution also has major transportation implications. However, the development of B2C e-commerce is still young, and why consumers choose (or do not choose) online purchasing is far from being completely understood. To better anticipate and evaluate those impacts of e-commerce, therefore, it is important to further refine our understanding of consumers’ e-shopping behavior. 

With respect to the transportation (or, for that matter, any other) impacts of B2C e-commerce, we see those impacts as having two components. Most directly, one could assess the transportation effects conditional on a given level or pattern of adoption of B2C e-commerce. However, to be able to predict future effects on transportation at a systemwide level, it is necessary to step back one stage and investigate the adoption of B2C e-commerce (who, how many, under what circumstances, in what form, and with what trends). The present study addresses the latter issue. Specifically, this paper presents some early results from an internet-based survey that collected data relevant to modeling the adoption of internet shopping, among other shopping “modes” (specifically store and catalog shopping). We expect these and later analyses of the same data to inform research on the transportation impacts of B2C e-commerce. 

Because we take the consumer perspective, we will refer to the use of the internet for B2C e-commerce as “e-shopping” or “internet shopping”. We consider e-shopping to be a subset of “teleshopping”, which also includes catalog shopping (whether placing the order by phone or mail) and shopping from a television channel (traditionally by phone). To frame a manageable project, and because most TV shopping appears to be impulsive (Handy and Yantis, 1997), we did not include TV shopping in the survey.

The questionnaire contained two sections of attitudinal statements, among numerous other variables. Part A presented 42 statements expressing general shopping-related attitudes and personality traits, such as shopping enjoyment, price consciousness, and impulsiveness. By contrast, Part D offered 28 statements specific to shopping modes (such as convenience and selection), for two of the three modes (differing by person) store, internet, and catalog, with respect to a selected recent purchase. Responses to both sets of statements were presented on the five-point Likert-type scale (strongly disagree to strongly agree). This early examination of the data focuses on the Part A attitudes.

First, exploratory factor analysis is performed to identify the conceptual constructs underlying the 42 interrelated statements. Cluster analysis is then conducted to identify market segments having different attitudinal profiles. Finally, the clusters are analyzed with respect to other variables in the data, to see how they are further distinguished from each other.

The organization of this paper is as follows. The next section concisely reviews some relevant previous work, which gave the present study its conceptual underpinnings. Section 3 discusses the empirical context of the survey. The factor analysis of general shopping-related attitudes is the focus of Section 4, while the subsequent cluster analysis on factor scores is the subject of Section 5. A final section concludes the paper. 

2. Related Work and Conceptual Foundation
Design of the survey was preceded and informed by an extensive review of the recent literature on the adoption of e-shopping (Cao and Mokhtarian, 2005). Scholarly interest in this area is strong – we identified 65 empirical studies to analyze for the report, most of them less than 5 years old, and many others have appeared in the meantime. Although space here obviously does not permit a lengthy discussion of these studies, we briefly recapitulate some of their key features.
Most previous studies have adopted one or more of several theoretical frameworks, including the theory of reasoned action (TRA; e.g. Verhoef and Langerak, 2001), the theory of planned behavior (TPB; e.g. Hansen et al., 2004), the extended model of goal-directed behavior (EMGB; Dijst et al., forthcoming), the technology acceptance model (TAM; e.g. Childers et al., 2001; Koufaris, 2002; Legris et al., 2003; Shang et al., 2005), transaction cost theory (TCT; e.g. Liang and Huang, 1998), innovation diffusion theory (see Eastin, 2002), and others. Among them, the social-psychological theories (TRA, TPB, EMGB, and TAM) have been most widely applied.
In our view, most of the theories could be subsumed under a calculus of the benefits and costs of various alternative actions, with the decision-maker assumed to choose the action with the highest net benefit. In other words, we believe the theories are consistent with an overall utility-maximization approach to decision-making, where utility, benefits, and costs are broadly defined. Thus, the basic approach we took in designing the survey was to develop a comprehensive list of benefits and costs of shopping by various modes, using each of the key constructs of the pertinent theories as a guide to identifying the nature of those benefits and costs.

The dependent variables in the studies reviewed mainly include e-shopping intention and actual e-shopping behavior (a few studies, e.g. Childers et al., 2001 and Vijayasarathy and Jones, 2000, used attitudes toward e-shopping). E-shopping intention was measured by various dimensions. Among them, the directly-stated intention to purchase online was the most frequently used measure. Although some studies (e.g. Verhoef and Langerak, 2001) used a unidimensional measure, most (e.g., Belanger et al., 2002) adopted a latent construct to assess consumers’ e-shopping intentions. Actual e-shopping behavior mainly included three dimensions: adoption, spending, and frequency. Most studies examined one or more of these three dimensions directly, while a few studies (e.g. Chen et al., 2002) constructed a latent variable to measure actual e-shopping behavior. As indicated below, our survey obtained several different measures of e-shopping behavior. 
Probably because of limited data availability on actual purchases, the dependent variable in many studies related simply to the use of the internet to search as well as purchase, and for any product type at all. However, common sense suggests that the suitability of the internet as a shopping medium depends to a large extent on the characteristics of the products, and that its suitability as a search medium might differ markedly from its aptness as a purchase medium. Accordingly, mixing these concepts could be expected to yield vague or inconsistent results. The questionnaire designed for the current study distinguishes prepurchase and purchase modes, and limits some questions to pertain to a recent purchase of one of two specific product types. 

With respect to explanatory variables, previous studies have identified numerous determinants of con​sumers’ e-shopping behavior. These influences mainly comprise three essential categories: character​is​tics of e-shopping as a shopping channel, consumer characteristics, and vendor and product charac​ter​is​tics. Among these variables, the former two have been examined extensively, confirming their importance in understanding e-shopping behavior. Specifically, the dimensions of channel characteristics of e-shopping include e-shopping service quality, relative advantages, perceived risk of and confidence in e-shopping, and trust. Consumer characteristics include their shopping orientations, personality, social and psycho​lo​gical characteristics, computer/internet experience, in-home shopping experience, and sociodemo​graph​ics. Although some were discarded and others were added, the explanatory variables of all 65 studies reviewed in Cao and Mokhtarian (2005) were considered in the design of the present survey. The Part A statements that are the subject of the current paper measure (some) consumer characteristics (specifically the attitude- and personality-based ones; experience and sociodemographic traits are cap​tured elsewhere in the survey), while the Part D attitudinal statements relate to the other two cate​gories of explanatory variables.
3. Empirical Setting

The data analyzed in this study were collected from an internet-based survey of northern California residents (for additional details on the data collection and initial cleaning activities, see Ory and Mokh​tarian, 2006). Some 8,000 recruitment letters were mailed in June 2006 to randomly-selected households in two university communities, namely Davis (home to a University of California campus of around 30,000 students) and Santa Clara (home to a private university of about 8,000 students). Davis has a pop​u​lation of nearly 60,000 and is separated by about 16 kilometers of farmland and floodplains from the re​gional employment center and state capital, Sacramento (regional population about 2 million). Santa Clara has a population around 100,000 and is located in the heart of Silicon Valley, just north of San Jose (re​gional population about 7 million). Approximately 6,500 letters apparently reached their intended addressee and of those, about 1,000 respondents went to the website and completed the survey. Thus, the res​ponse rate was 16%, which we considered quite good for an internet survey of this length (the paper equi​va​lent was 19 pages long) and complexity. Babbie (1998) indicates that response rates of 10-40% are ty​pi​cal for mail-out/mail-back surveys of the general public; we presume the higher end of that range to be unlikely for a survey as long as ours, with the additional barrier of being administered over the internet.
These cities were targeted because they contain a high proportion of internet-literate residents, thus enriching the sample with regular e-shoppers, as well as younger-than-average residents, who may be harbingers of future adoption patterns. We surveyed both, rather than one or the other, to achieve at least a limited amount of diversity with respect to urban context, which (though not a central feature of this initial analysis) has been found important in other studies (Farag et al., 2006; Krizek et al., 2005).
After eliminating surveys with incomplete responses on important questions, a working sample of 966 cases was established. A sociodemographic summary of the sample is included in Table 1. The response rate of Davis residents (23%) was about 2.5 times that of Santa Clara residents (9%). We attribute the difference to two factors. The first, and likely the most important, is the simple “hometown advantage” (indeed, even one Santa Clara respondent indicated that she normally did not respond to surveys, but completed this one because her granddaughter was attending UC Davis). The second factor is that the survey was coincidentally distributed during a period of controversy over whether a Target (large discount depart​ment) store should be built in Davis, a community currently without any “big-box” retailers (at least temporarily, http://www.city.davis.ca.us/target/ presents a discussion of the issues). Anecdotal evidence indicates that at least some respondents were drawn to the survey in the expectation that it would solicit their opinions about the Target store issue. 
The sample is relatively balanced in terms of gender. Higher incomes are overrepresented compared to Census data for the populations of the sampled areas, which is common for self-administered surveys in general, and almost inevitable for one administered over the internet. As the focus of the study is to model the impact of income and other variables on shopping choice decisions, rather than purely to ascertain the population distribution of such measures, it is more important simply to have a reasonable spread of incomes than that they be exactly representative (Babbie, 1998). The same is true for other variables of interest. For example, the home internet access distribution is not necessarily reflective of any particular population, but the spread among the access types is encouraging: it should allow us to use that variable in models.
Table 1: Sociodemographic Characteristics of Sample
	Characteristic
	Category
	Number (percent)

	Locationa
	Davis
	692 (71.9)

	
	Santa Clara
	271 (28.1)

	Genderb
	Female
	529 (55.1)

	Employment statusc
	Work full-time
	565 (60.5)

	
	Work part-time
	154 (16.5)

	
	Retired
	144 (15.4)

	Household incomed
	< $15,000
	45 (4.9)

	
	$15,000 – 29,999
	68 (7.4)

	
	$30,000 – 49,999
	127 (13.8)

	
	$50,000 – 74,999
	202 (22.0)

	
	$75,000 – 124,999
	286 (31.2)

	
	> $125,000
	190 (20.7)

	Home internet accesse, f
	Dial-up
	177 (18.3)

	
	Wired
	638 (66.1)

	
	Wireless
	283 (29.3)

	 

 a N=963; b N=960; c N=934; d N=918; e N=965; f categories not mutually exclusive 
 


4. Shopping-related Attitudes
As indicated earlier, Part A of the survey asked respondents to agree or disagree with 42 statements related to shopping and travel. These statements are listed later in Table 2, by the 19 conceptual constructs – identified through a review of the literature and our own judgment – around which they were created (alphabetically by construct). The 42 statements in the survey were winnowed from an original list of 79 statements in 21 categories. In keeping with guidance from the survey design literature (e.g. Baumgartner and Steenkamp, 2001; Ellard and Rogers, 1993), we diversified the direction​ality of the final list of statements, to reduce the tendency to fall into an automatic response mode. We made an effort to include at least one positively-oriented and one negatively-oriented statement for each construct, but where we could not readily produce satisfactory statements by that guideline, we did not force it. The factor analysis literature (e.g. Fabrigar et al., 1999) further advises including 3-5 items (statements) for each hypothesized construct, but in view of the large number of constructs we considered important to our context, and the intercon​nectedness of many of them (thus leading to their merging or overlapping in an exploratory factor analysis), we limited the number of statements per construct to two in most cases – again as a design compromise to reduce respondent fatigue.
The instructions preceding the section defined “shopping” as the search for “any type of product … by any means” and urged the participants to “consider the entire shopping process – from gathering informa​tion, to going to the store or placing the order, to receiving the product”. Though later questions in the sur​vey narrow the definition of shopping and eventually focus on shopping for a particular good, the scope here was general. As such, different participants could have been thinking about different items, from groceries to automobiles, when answering the questions. However, we believe the term “shopping” typically evokes going to a mall or downtown shopping district and will interpret most of the results along these lines. 

To condense these numerous interrelated items into a smaller set of more distinct constructs suitable for inclusion in later models, a factor analysis was performed on the 42 statements presented above, using the SPSS statistical software package. In keeping with the admonition (Widaman, 1993) that common factor analysis (called principal axis factoring in SPSS) is more appropriate than principal components analysis (PCA) when the purpose of the procedure is to identify latent constructs, we used common factor analysis (CFA). (Note that factor loadings, and thence percent variance explained by the factor solution, are generally lower with CFA than with PCA, but Widaman indicates that the apparent superiority of PCA on these grounds is spurious, since the PCA loadings are more biased estimators of the true population values than are the CFA loadings). Oblique rather than orthogonal rotation was used to more faithfully reflect the conceptual relationships among even the smaller set of factor dimensions. 
A number of criteria were used in selecting the preferred 13-factor solution. First, following the suggestion of Rummel (1970), three variables of random numbers (ordinal, on a 1 to 5 scale) were intro​duced into the dataset (and then discarded before re-estimating the final factor solution). For an unrotated factor solution, the association of variables with the last factors to be extracted tends to diminish with the number of factors. Thus, the idea of this approach is that if the highest (in magnitude) loading of a real variable on the last factor of a given solution is smaller than the highest loading of a variable of random numbers on any factor, the final factor is likely to be “playing with noise” in the data and the dimensionality of the solution should be reduced. Figure 1 compares the largest-magnitude loading of the random variables to the largest loading on the last factor among the 42 real variables, for the 1-factor through 19-factor solutions. The figure shows that the explanatory power advantage of actual variables over random ones essentially vanishes beyond the 15-factor solution. Thus, this analysis suggests that fewer than 16 factors be used. 
[image: image1.emf]Largest Factor Loadings -- Random versus Actual Variables (Last Factor Extracted)
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Figure 1: Comparison of Random versus Actual Variable Largest Factor Loadings

Application of the conventional eigenvalue-one rule (to initial eigenvalues, per Fabrigar et al., 1999) iden​ti​fied 12 factors with eigenvalues greater than one; the 13th and 14th were 0.94 and 0.90, respectively. The so-called “elbow” or “scree rule” was also used. Here, the number of factors is plotted against the percent of variance explained. Once this relationship begins to flatten out, additional factors are generally not explaining much variability in the data. The plot of percent variance by number of factors is shown in Figure 2. The most dramatic natural breakpoint in the plot occurs at the four-factor solution and the variance explained begins to flatten out again around the 11-factor solution.
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Figure 2: Percent Variance Extracted versus Number of Factors
Using these guidelines, a detailed examination of the obliquely rotated solutions was undertaken (for number of factors ranging between 5 and 19), to enable the final choice to be made on conceptual interpretability grounds. The 13-factor solution was preferred, primarily due to its inclusion of both the “Caution” and “Store Enjoyment” factors, both of which were thought to be potentially important in ex​plaining shopping mode choice. The literature (e.g. Fabrigar et al., 1999) also advises that all else equal, too many factors is preferred over too few, and we believe that if our 13-factor solution errs, it errs on the side of overfactoring rather than underfactoring. 
The pattern matrix of the obliquely rotated factor loadings for the preferred 13-factor solution is presented in Table 2. The 13-factor solution explained 39% of the total variance in the statements, consistent with the typical range of 30-50% for common factor analysis reported by Widaman (1993). The highest correlation between factors is 0.304, for the Store Enjoyment and Materialism factors; this correlation is not high enough to create concerns about collinearity among the set of factor scores.
Table 2: Rotated Factor Loadings (Pattern Matrix) by Original Statement Category (N=966)

	Cat #
	Survey Statement
	Factor Loading
	Commun-alities

	
	
	Store enjoy.
	Cau-tion
	Pro-tech.
	Im-pulse buying
	Pro-enviro.
	Price consc.
	Trend- setting
	Pro-credit
	Shop. enjoy.
	Trust
	Time consc.
	Pro-exer.
	Mater-ialism
	

	1. Credit cards
	Credit cards encourage unnecessary spending
	---*
	---
	---
	---
	---
	---
	---
	-0.573
	---
	---
	---
	---
	---
	0.304

	
	I prefer to pay for things by cash rather than credit card
	---
	---
	---
	---
	---
	---
	---
	-0.514
	---
	---
	---
	---
	---
	0.304

	2. Environ​mental – general 
	We should raise the price of gasoline to reduce congestion and air pollution
	---
	---
	---
	---
	0.605
	---
	---
	---
	---
	---
	---
	---
	---
	0.444

	
	To improve air quality, I am willing to pay a little more to use a hybrid or other clean-fuel vehicle
	---
	---
	---
	---
	0.556
	---
	---
	---
	---
	---
	---
	---
	---
	0.325

	3. Environ​mental – shopping-related 
	Shopping travel creates only a negligible amount of pollution
	---
	---
	---
	---
	-0.447
	---
	---
	---
	---
	---
	---
	---
	---
	0.242

	
	A lot of product packaging is wasteful
	---
	---
	---
	---
	0.388
	---
	---
	---
	---
	---
	---
	---
	---
	0.195

	4. Exercise
	Whenever possible, I prefer to walk or bike rather than drive
	---
	---
	---
	---
	0.354
	---
	---
	---
	---
	---
	---
	0.540
	---
	0.549

	
	I follow a regular physical exercise routine
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.562
	---
	0.292

	5. Impulse buying
	When it comes to buying things, I’m pretty spontaneous
	---
	---
	---
	0.565
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.420

	
	I generally stick to my shopping lists
	---
	---
	---
	-0.586
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.377

	6. Innovation
	I am generally cautious about accepting new ideas
	---
	0.316
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.384

	
	I prefer to see other people using new products before I consider getting them myself
	---
	0.265
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.289

	7. Materi​alism
	I would/do enjoy having a lot of expensive things
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.495
	0.382

	
	My lifestyle is relatively simple, in terms of material goods
	---
	---
	---
	---
	---
	---
	---
	---
	-0.309
	---
	---
	---
	-0.302
	0.305


	Cat #
	Survey Statement
	Store enjoy.
	Cau-tion
	Pro-tech.
	Im-pulse buying
	Pro-enviro.
	Price consc.
	Trend- setting
	Pro-credit
	Shop. enjoy.
	Trust
	Time consc.
	Pro-exer.
	Mater-ialism
	Commun-alities

	8. Price conscious​ness
	It’s too much trouble to find or take advantage of sales and special offers
	---
	---
	---
	---
	---
	-0.648
	---
	---
	---
	---
	---
	---
	---
	0.462

	
	It’s important to me to get the lowest prices when I buy things
	---
	---
	---
	---
	---
	0.604
	---
	---
	---
	---
	---
	---
	---
	0.505

	9. Risk-taking
	Taking risks fits my personality
	---
	-0.509
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.350

	
	“Better safe than sorry” describes my decision-making style
	---
	0.634
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.308

	10. Shopping enjoyment
	Shopping is usually a chore for me
	-0.389
	---
	---
	---
	---
	---
	---
	---
	-0.408
	---
	---
	---
	---
	0.608

	
	I enjoy the social interactions shopping provides
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.343
	---
	---
	---
	0.369

	
	Shopping helps me relax
	0.586
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.636

	
	Shopping is fun
	0.529
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.647

	11. Spending money
	If I got a lot of money unex​pectedly, I would probably spend more of it than I saved
	---
	---
	---
	0.273
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.205

	
	Buying things cheers me up
	0.293
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.363
	0.448

	12. Status
	I often introduce new trends to my friends
	---
	---
	---
	---
	---
	---
	0.604
	---
	---
	---
	---
	---
	---
	0.517

	
	For me, a lot of the fun of having something nice is showing it off
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.604
	0.394

	13. Techno​logy – computer--related
	The internet makes my life more interesting
	---
	---
	0.582
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.335

	
	Computers are more frustrating than they are fun
	---
	---
	-0.735
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.568

	14. Techno​logy  --  general
	I like to track the develop​ment of new technology
	---
	---
	0.478
	---
	---
	---
	0.392
	---
	---
	---
	---
	---
	---
	0.448

	
	Technology brings at least as many problems as it does solutions
	---
	---
	-0.444
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.360


	Cat #
	Survey Statement
	Store enjoy.
	Cau-tion
	Pro-tech.
	Im-pulse buying
	Pro-enviro.
	Price consc.
	Trend- setting
	Pro-credit
	Shop. enjoy.
	Trust
	Time consc.
	Pro-exer.
	Mater-ialism
	Commun-alities

	15. Time conscious​ness
	I’m often in a hurry to be somewhere else when I’m shopping
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.580
	---
	---
	0.425

	
	I’m too busy to shop as often or as long as I’d like
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.425
	---
	---
	0.264

	16. Travel – general
	I am generally doing productive or enjoyable things, such as making phone calls or listening to the radio, while traveling
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.172

	
	The only good thing about traveling is getting to the destination
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.166

	17. Travel – shop​ping-related
	Even if I don’t end up buying anything, I still enjoy going to stores and browsing
	0.769
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.617

	
	Shopping is too physically tiring to be enjoyable
	-0.285
	---
	---
	---
	---
	---
	---
	---
	-0.440
	---
	---
	---
	---
	0.427

	
	I like to stroll through shopping areas
	0.752
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.619

	
	For me, shopping is sometimes an excuse to get out of the house or workplace
	0.427
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.403

	18. Trust
	People are generally trustworthy
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.469
	---
	---
	---
	0.236

	
	I tend to be cautious with strangers
	---
	---
	---
	---
	---
	---
	---
	---
	---
	-0.408
	---
	---
	---
	0.340

	19. Variety-seeking
	I like a routine
	---
	0.319
	---
	-0.289
	---
	---
	---
	---
	---
	---
	---
	---
	---
	0.306

	
	“Variety is the spice of life”
	---
	---
	---
	---
	---
	---
	---
	---
	-0.267
	---
	---
	---
	---
	0.281


* Loadings below 0.25 in magnitude are suppressed to facilitate interpretation.

The remainder of this section discusses the empirically-identified factors in relation to the conceptually-identified categories and presents hypotheses for how these factors may impact the store/internet shopping choice. Note that at this point in the analysis we will discuss this choice as if it were purely binary, though the two shopping modes can clearly be used in concert and the survey allows for that possibility.

The first factor is labeled “Store Enjoyment” and draws statements from the Shopping Enjoyment and Travel–shopping-related categories. The strongest loadings are on the statements “Even if I don’t end up buying anything, I still enjoy going to stores and browsing” and “I like to stroll through shopping areas”. Agreement with these opinions suggests that the act of going to stores is enjoyable, and individuals having a high score on this factor may be less likely to shop via the internet than those with a lower score.

The “Caution” factor combines the Innovation and Risk-taking categories in their entirety and adds the “I like a routine” statement from the Variety-seeking category. Individuals scoring high on this factor may see the internet as intimidating in its novelty and potentially dangerous, and may prefer the familiarity of shopping in stores. 

The four technology-related statements load directly on the “Pro-technology” factor, as do the four environmental statements on the “Pro-environment” factor, which also includes the “… I prefer to walk or bike rather than drive” statement from the Exercise category. The “Price Consciousness” and “Pro-credit” factors are based cleanly on the statements from the expected categories. The Pro-technology and Pro-credit factors will likely correlate positively with more frequent internet shopping, but the roles of the other factors mentioned above are less clear. Those with strong environmental leanings may see the benefit of saving a trip to the mall by shopping online, but may be concerned about their shopping trip being replaced by a commercial vehicle trip (vehicles that often idle, and thus pollute at a high rate, for long stretches during the day), and about the additional packaging materials required to ship goods individually rather than in bulk (see Mokhtarian, 2004 for a more detailed discussion of the potential transportation impacts of e-shopping, which can be both positive and negative, and Matthews et al., 2001 for a discussion of the broader environmental impacts). A similar dilemma exists for those concerned about price: lower prices found via the internet are often not enough to offset shipping costs. 

The “Impulse Buying” factor draws on the two statements in the Impulse Buying category as well as one statement each from the Spending Money and Variety-seeking categories. The correlation between internet shopping and impulse buying will be interesting to examine. On one hand, shopping on the internet does not allow for the immediate possession of goods. However, it does allow the purchasing of goods at any time, in virtually any place. 

The “Trendsetting” factor cherry-picks one statement from the Status category and one from the Tech​nology–general category, and will likely be positively associated with internet shopping in view of the novelty of that mode. 

The “Shopping Enjoyment” factor complements the “Store Enjoyment” factor to add a bit of nuance to the enjoyment of shopping. Although the two factors share some variables, their correlation is only 0.27, indicating that they are largely tapping separate constructs. In contrast to the Store Enjoyment factor (which focuses on the psychological dimensions of shopping, including one’s affect for stores in particular), the variables loading most heavily (and negatively) on the “Shopping Enjoyment” factor are those suggesting the physical difficulty in shopping, specifically: “Shopping is usually a chore for me” and “Shopping is too physically tiring to be enjoyable”. Those with low Shop​ping Enjoyment scores will be probably be more likely to shop via the internet. 

The “Trust”, “Time Consciousness”, “Pro-exercise”, and “Materialism” factors essentially contain the expected variables, with the latter factor borrowing one from the Status category (and thereby splitting that category between the Materialism and Trendsetting factors). It is expected that Trust and Time Consciousness will be positively correlated with internet use. The impacts of the other two are more difficult to predict: those following a regular exercise routine may prefer jointly shopping and exercising (e.g. briskly walking through a mall) or may prefer saving time via the internet to free up more time for exercise. Those desiring many material goods may enjoy the variety of goods available via the internet, but may also enjoy the relative status provided by shopping, in person, at high-end retailers.

Overall, the factors reproduce the hypothesized constructs relatively well, with deviations being extremely logical and the resulting factors extremely interpretable. To summarize, from the 19 original categories: 11 emerged relatively intact (although the Shopping Enjoyment factor is somewhat different than envisioned, drawing from the Materialism and Travel–shopping categories and retaining only one of the four statements originally assigned to the category of the same name); four (Spending Money, Status, Travel–shopping-related, and Variety-seeking) split among other factors in natural ways; three category-pairs (Technology, Environment, and Innovation+Risk-taking) combined into single factors; and two new factors (Store Enjoyment and Trendsetting) were created from blends of original categories. Only the two statements in the Travel–general category failed to load on any factor, which does not prevent them from being used as single variables, as appropriate.

5. Cluster Analysis
Cluster analysis is used to identify market segments that have different attitudinal profiles. For example, some people enjoy shopping, others don’t; some are risk-prone, others risk-averse; some seek bargains and others don’t; some are time-pressured and others aren’t. In this section, the sample of 966 respondents is segmented using their scores on the 13 factors described in the previous section. Applying the K-means cluster technique in SPSS, we produced solutions for predefined numbers of clusters ranging from 2 through 8. Based primarily on the criteria of interpretability and maintenance of statistically robust segment sizes, we selected the seven-cluster solution. The centroids of those clusters are shown in Table 3 and each cluster is described here. Note that cluster sizes happen to be relatively similar in this solution, with 11-16% of the sample falling into each cluster. However, although we will identify the largest and smallest clusters below, it should be kept in mind that our sampling methodology does not permit us to generalize the sample distribution of cluster shares to the population as a whole.
Those occupying the first segment, “Store Shopaholics”, enjoy both shopping and going to stores, and often buy on impulse. They contrast with the “Bichannel Shopaholics”, who share the first group’s enthusiasm for stores, but are unburdened by their caution and strongly embrace technology. The “Unwired Anti-shoppers”, on the other hand, are practically the diametric opposites of the Bichannel Shopaholics: they do not enjoy shopping or going to stores, and are cautious and suspicious, particularly with respect to technology.

The “Time-starved Worriers” are busy, cautious, and while they do not particularly enjoy shopping (which they may associate with trips to the supermarket), they somewhat enjoy going to stores (which they may associate with shopping malls) and having material goods. The fact that this cluster, among others, has markedly different means on the Store and Shopping Enjoyment factors provides some confirmation of the value in keeping those two factors separate. The “Non-materialistic Greens” constitute the largest cluster in the sample (156 cases, comprising 16.1%). While these individuals do not enjoy shopping or obtaining material goods, they are willing to take risks and have strong pro-environmental leanings.

The final two groups, “Practical and Leisure-oriented” and “Technoconservatives”, share some traits but differ in important ways. While both groups have time to spare and are not particularly materialistic, the Practical and Leisure-oriented cluster is not too concerned about environmental issues, favors credit cards, and enjoys shopping. The Technoconservative group (the smallest cluster in the sample, at 110 cases or 11.4%) is wary of both credit cards and technology, but is relatively trusting and pro-environment. 

Table 3: Cluster Centroids and Between-Cluster Mean Sum of Squares (N=966)

	Factor
	Cluster centers
	Between-Cluster MSS

	
	Store shopaholics
	Bichannel shopaholics
	Time-starved worriers
	Non-materialistic greens
	Unwired anti-shoppers
	Practical and leisure-oriented
	Techno-conservatives
	

	Shopping enjoyment
	0.401
	0.411
	-0.533
	-0.148
	-0.453
	0.407
	-0.006
	L   23.75

	Store enjoyment
	0.853
	0.724
	0.237
	-0.831
	-0.962
	-0.063
	0.081
	HH   70.27

	Price consciousness
	0.113
	0.589
	-0.119
	-0.260
	-0.519
	0.312
	-0.054
	LL   18.35

	Time consciousness
	0.048
	-0.061
	0.704
	0.121
	-0.039
	-0.592
	-0.399
	L   23.66

	Impulse buying
	0.643
	0.666
	-0.286
	-0.087
	-0.761
	-0.384
	0.238
	H   39.73

	Materialism
	0.797
	0.381
	0.447
	-0.517
	-0.421
	-0.522
	-0.297
	 H   42.53

	Trust
	-0.058
	0.455
	-0.493
	0.317
	-0.574
	0.019
	0.452
	L   24.71

	Caution
	0.387
	-0.651
	0.636
	-0.674
	0.494
	0.086
	-0.376
	H   43.54

	Pro-credit card
	-0.376
	-0.360
	-0.146
	0.522
	0.156
	0.563
	-0.445
	L   25.00

	Trendsetting
	0.063
	0.899
	0.142
	0.003
	-0.760
	-0.111
	-0.305
	M   33.57

	Pro-technology
	-0.312
	0.733
	0.275
	0.475
	-0.626
	0.142
	-0.911
	H   46.68

	Pro-exercise
	-0.373
	0.335
	-0.107
	0.405
	-0.358
	-0.206
	0.359
	LL   16.68

	Pro-environment
	-0.359
	-0.073
	-0.104
	0.831
	-0.177
	-0.598
	0.460
	M   33.83

	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	No. (%) of observa​tions in each cluster
	149
(15.4%)
	133
(13.8%)
	153
(15.8%)
	156
(16.1%)
	136
(14.1%)
	129
(13.4%)
	110
(11.4%)
	–

	Notes: Centroid elements larger than 0.250 in magnitude are bolded; elements larger than 0.500 are shaded.  LL, L=much below and below, respectively, the average BMSS of 34.02; M=about equal to the mean BMSS; H, HH=above, much above mean BMSS.


The final column of Table 3 presents the between-cluster mean sum of squares (BMSS) for each variable used to identify the clusters. For a given variable X, this quantity is based on the distance of the cluster means from the grand mean, and is defined as 
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 is the grand mean, and K is the number of clusters. It is a measure of how distinct the clusters are on the given variable: the larger the BMSS, the more separated the clusters are on that variable. Accordingly, it is a useful tool for understanding which among the 13 factors contribute most to the separation of the clusters. Table 3 shows that Store Enjoy​ment and Pro-technology have the highest BMSS, while Pro-exercise and Price Consciousness have the lowest. The fact that Store Enjoyment contributes substantially to cluster separation while Shopping En​joyment contributes far less is another indication of the desirability of distinguishing the two enjoyment factors.
Although it is important initially to interpret the clusters solely on the basis of the factors used to create them, the descriptions above readily stimulate some hypotheses about other characteristics of the clusters. Tables 4 and 5 present a number of sociodemographic and choice variables by cluster; the results are dis​cussed below. The sample size for each variable is sup​pressed for clarity of presentation, and in some instances differs slightly, due to missing data, from the actual cluster sizes.
In view of Davis’s reputation as liberal and pro-environmental, it is not surprising that its residents are overrepresented among the Non-materialistic Greens (80% of the cluster, compared to 72% of the sam​ple). (This is also a reminder that the share of this cluster in the population as a whole is likely to be notice​ably smaller). Santa Clara residents are most prevalent, in terms of share, in the Time-starved Worrier group. 

Perhaps confirming stereotype, females constitute about 77% of the Store Shopaholics (compared to 55% of the overall sample), though they are approximately proportionally represented among the Bichannel Shopaholics. Interestingly, the two groups having the highest shares of retirees, the Practical and Leisure-oriented and Technoconservatives (as expected), are opposite in terms of gender, with the former group more heavily male and the latter largely female. The third cluster having a similar share of retirees, the Unwired Anti-shoppers, is relatively gender-balanced.

Table 4: Discrete Sociodemographic and Choice Variables by Cluster
	Characteristic
	Category
	 
	Clusters – Distribution
 

	
	
	All
	Store shopaholics
	Bichannel shopaholics
	Time-starved worriers
	Non-materialistic greens
	Unwired anti-shoppers
	Practical and leisure-oriented
	Techno-conservatives

	
	
	966 (100.0%)
	149 (15.4%)
	133 (13.8%)
	153 (15.8%)
	156 (16.1%)
	136 (14.1%)
	129 (13.4%)
	110 (11.4%)

	Location
	Davis
	692 (71.6)
	102 (68.5)
	99 (74.4)
	93 (60.8)
	124 (79.5)
	102 (75.0)
	87 (67.4)
	85 (77.3)

	
	Santa Clara
	271 (28.1)
	46 (30.9)
	34 (25.6)
	59 (38.6)
	31 (19.9)
	34 (25.0)
	42 (32.6)
	25 (22.7)

	Gender
	Female
	529 (55.1)
	114 (76.5)
	71 (54.2)
	81 (53.6)
	59 (38.1)
	67 (49.6)
	60 (46.5)
	77 (70.0)

	Employment status
	Work full-time
	565 (60.5)
	77 (55.0)
	93 (74.4)
	95 (64.2)
	106 (68.8)
	77 (57.5)
	64 (51.2)
	53 (49.1)

	
	Work part-time
	154 (16.5)
	31 (22.1)
	20 (16.0)
	24 (16.2)
	26 (16.9)
	16 (11.9)
	18 (14.4)
	19 (17.6)

	
	Retired
	144 (15.4)
	18 (12.9)
	7 (5.6)
	13 (8.8)
	16 (10.4)
	30 (22.4)
	31 (24.8)
	29 (26.9)

	Household income
	< $15,000
	45 (4.9)
	11 (7.7)
	5 (4.0)
	7 (4.7)
	3 (2.1)
	11 (8.4)
	4 (3.3)
	4 (3.8)

	
	$15,000 – 29,999
	68 (7.4)
	18 (12.6)
	9 (7.3)
	9 (6.1)
	5 (3.4)
	11 (8.4)
	9 (7.5)
	7 (6.6)

	
	$30,000 – 49,999
	127 (13.8)
	23 (16.1)
	19 (15.3)
	21 (14.2)
	13 (8.9)
	19 (14.5)
	16 (13.3)
	16 (15.1)

	
	$50,000 – 74,999
	202 (22.0)
	25 (17.5)
	20 (16.1)
	39 (26.4)
	30 (20.5)
	29 (22.1)
	30 (25.0)
	29 (27.4)

	
	$75,000 – 124,999
	286 (31.2)
	37 (25.9)
	37 (29.8)
	47 (31.8)
	57 (39.0)
	37 (28.2)
	41 (34.2)
	30 (28.3)

	
	> $125,000
	190 (20.7)
	29 (20.3)
	34 (27.4)
	25 (16.9)
	38 (26.0)
	24 (18.3)
	20 (16.7)
	20 (18.9)

	Credit card 
	Yes
	924 (96.4)
	139 (94.6)
	123 (93.9)
	143 (93.5)
	155 (99.4)
	132 (97.8)
	127 (100.0)
	105 (95.5)

	Debit card 
	Yes
	830 (86.7)
	129 (87.8)
	126 (95.5)
	133 (87.5)
	136 (88.3)
	113 (83.7)
	102 (79.1)
	91 (84.3)

	Primary grocery shopper
	Mostly me
	579 (60.0)
	109 (73.2)
	82 (61.7)
	83 (54.2)
	80 (51.3)
	83 (61.5)
	74 (57.4)
	68 (61.8)

	
	About equally shared
	238 (24.7)
	27 (18.1)
	32 (24.1)
	39 (25.5)
	46 (29.5)
	26 (19.3)
	38 (29.5)
	30 (27.3)

	
	Mostly someone else
	148 (15.3)
	13 (8.7)
	19 (14.3)
	31 (20.3)
	30 (19.2)
	26 (19.3)
	17 (13.2)
	12 (10.9)

	Home internet access (cat. not mutually exclusive)
	Dial-up
	177 (18.3)
	27 (18.1)
	20 (15.0)
	24 (15.7)
	24 (15.4)
	41 (30.4)
	20 (15.5)
	21 (19.1)

	
	Broadband
	638 (66.1)
	98 (65.8)
	92 (69.2)
	110 (71.9)
	114 (73.1)
	74 (54.8)
	86 (66.7)
	64 (58.2)

	
	Wireless
	283 (29.3)
	43 (28.9)
	60 (45.1)
	53 (34.6)
	61 (39.1)
	17 (12.6)
	31 (24.0)
	18 (16.4)


Ironically, nearly two-thirds (65%) of the Non-materialistic Greens fall into the two highest household income categories, by far the largest share among all clusters. Possible explanations could be that (1) a sizable portion of their income is invested or donated to charitable causes rather than spent on material goods; (2) their self-perceptions as non-materialistic are based on comparing themselves to peers of similar income who are even higher-consuming; or (3) perhaps because of their higher incomes combined with their ideological stance, they are more sensitive to a charge of materialism, and therefore more susceptible to a social-desirability bias in their responses to the attitude statements. 

Highest credit card ownership rates were found among the Practical and Leisure-oriented and (again ironically, but consistent with their high incomes) the Non-materialistic Greens, while the lowest rates were found among the Time-starved Worriers (who tend to be the youngest in the sample) and, interestingly, the Bichannel Shopaholics (perhaps because they are next-youngest, on average). However, since at least 93.5% of each cluster owned a credit card, the differences between clusters (while statistically significant) are probably not of much practical significance. Debit card ownership varied more dramatically, with the Practical and Leisure-oriented (79.1%) and Unwired Anti-Shoppers (83.7%) having the lowest rates, and the Bichannel Shoppers the highest (at 95.5%).

We asked who the primary grocery shopper in the household was, so as to capture a revealed preference with respect to the most common type of shopping. True to form, respondents in the Store Shopaholics cluster had the highest likelihood (73.2%) of being the primary shopper, while those in the Non-materialistic Greens cluster had the lowest (51.3%). Although the “nearest birthday method” (see, e.g., Gaziano, 2005) was used to randomly select the adult member of the household to complete the survey, we left the option open for another adult to complete it instead, if desired. The fact that 60% of the respondents in the overall sample are the primary grocery shoppers may initially suggest something of a response bias. However, in single-adult households, which comprise 28% of the sample, there is essentially no choice with respect to the primary grocery shopper. In the multi-adult households comprising 72% of the sample, only 45.0% of the respondents were the primary grocery shoppers (with 33.9% “about equally sharing” those duties). That still indicates a response bias, however, since otherwise we would expect “mostly someone else” to have a share of responses similar to that of “mostly me”. Of course, it is not particularly surprising that the primary grocery shopper in the household would be more likely to volunteer, or be “assigned”, to com​plete a survey on shopping.

The home internet access categories, as the table notes, are not mutually exclusive: individuals having multiple types of access are included under each applicable category. The Unwired Anti-shoppers confirm their name, having by far the lowest shares of wired and wi-fi connectivity and the highest share of dial-up access. Also confirming expectation are the Bichannel Shopaholics, who have a much higher share of wireless access than Store Shopaholics, suggesting that a laptop computer may play a more important role in the lives of the former than of the latter. 

Whereas Table 4 presented frequency distributions for categorical variables, Table 5 reports averages for continuous variables. As mentioned in connection with credit card ownership in Table 4, the Time-starved Worriers and Bichannel Shopaholics are the youngest clusters with average ages of 42.3 and 43.7, respectively. Not surprisingly, the Unwired Anti-shoppers (52.1) and Technoconservatives (52.2) are the oldest. Average household size also shows expected relationships: Time-starved Worriers tend to have the largest households (2.6 people) and Practical and Leisure-oriented the smallest (2.1). The mean number of vehicles in the household shows relatively little variation across clusters (1.90 – 2.21), and the differences are not statistically significant.
Several questions in the survey related to purchase behavior. Part B asked respondents if they purchased each of 15 types of goods (e.g. flowers, jewelry, cars) in the past year, and if so, by what means (i.e. in a store, over the internet, or through a catalog). In Table 5, the average number of product categories reported, by mode and overall, is presented. For example, those in the Store Shopaholics cluster purchased, on average, goods in 8.86 of the 15 categories in a store in the past year. These data give a broad overview of purchasing patterns, and they are largely consistent with expectations. For example, the Bichannel Shopaholics do, in fact, buy goods in more categories, both overall and via the internet, than do those in other clusters. And in contrast to the key item purchase mode result for Time-starved Worriers, here they, along with the Non-materialistic Greens and Bichannel Shopaholics, purchase goods via the internet from a larger number and share of categories than do the other clusters.

The purchase frequency data in Table 5 are based on Part E of the survey. Here, respondents were asked how often they purchase goods in one of two product classes, referred to below as “key items”. The two product classes were books/CDs/DVDs/videotapes (“search” goods) or clothing/shoes (“experience” goods). We chose these two to represent the difference between experience goods (those often needing to be tried in some way before being purchased) and search goods (those which can often be satisfactorily evaluated on the basis of externally-provided information alone; Peterson et al., 1997).The response options given were “never”, “once or twice per year”, “several times per year”, and “about once a month or more”. To compute a numerical average, the categories were given the following respective numerical yearly frequencies: 0, 1.5, 6, and 12. The results are shown in the table, segmented by key item category, with “book” representing the book, CD, DVD or videotape category and “clothing” representing the clothing or shoes category.
Table 5: Continuous Sociodemographic and Choice Variables by Cluster
	Characteristic
	Category
	 
	Clusters – Average
 

	
	
	All
	Store shopaholics
	Bichannel shopaholics
	Time-starved worriers
	Non-materialistic greens
	Unwired anti-shoppers
	Practical and leisure-oriented
	Techno-conserv-atives

	
	
	Average (%)
	Average (%)
	Average (%)
	Average (%)
	Average (%)
	Average (%)
	Average (%)
	Average (%)

	Respondent average age
	47.29
	44.55
	43.73
	42.33
	48.05
	52.10
	50.21
	52.15

	Average household size
	2.34
	2.23
	2.50
	2.59
	2.48
	2.15
	2.10
	2.22

	Average number of household vehicles
	2.06
	2.02
	2.21
	2.07
	2.20
	1.94
	2.02
	1.90

	Number of product types bought in last year
	In a store
	8.60 (60.0)
	8.86 (61.8)
	9.21 (55.9)
	8.84 (60.0)
	8.55 (56.8)
	7.71 (60.5)
	8.49 (61.0)
	8.45 (67.4)

	
	Over the internet
	4.96 (34.6)
	4.54 (31.7)
	6.44 (39.1)
	5.46 (37.1)
	5.89 (39.1)
	4.10 (32.2)
	4.68 (33.6)
	3.13 (24.9)

	
	Through a catalog
	0.76 (5.3)
	0.93 (6.5)
	0.81 (4.9)
	0.42 (2.9)
	0.61 (4.0)
	0.94 (7.4)
	0.75 (5.4)
	0.96 (7.7)

	
	All modes
	14.33 (100.0)
	14.34 (100.0)
	16.47 (100.0)
	14.73 (100.0)
	15.05 (100.0)
	12.76 (100.0)
	13.92 (100.0)
	12.55 (100.0)

	Book frequency (purchases/year)
(N=463)
	In a store
	5.60 (50.1)
	6.11 (51.7)
	6.47 (47.5)
	4.92 (52.2)
	5.05 (47.3)
	5.34 (51.1)
	5.36 (50.4)
	6.42 (52.6)

	
	Over the internet
	5.00 (44.8)
	5.03 (42.5)
	6.70 (49.1)
	4.11 (43.6)
	5.28 (49.5)
	4.21 (40.3)
	4.66 (43.9)
	5.16 (42.3)

	
	Through a catalog
	0.57 (5.1)
	0.68 (5.8)
	0.47 (3.4)
	0.39 (4.2)
	0.34 (3.2)
	0.90 (8.6)
	0.61 (5.7)
	0.63 (5.2)

	
	All modes
	11.16 (100.0)
	11.82 (100.0)
	13.64 (100.0)
	9.42 (100.0)
	10.68 (100.0)
	10.46 (100.0)
	10.62 (100.0)
	12.21 (100.0)

	Clothing frequency (purchases/year)
(N=503)
	In a store
	6.22 (64.6)
	8.02 (67.2)
	8.01 (64.1)
	5.80 (65.0)
	4.97 (58.7)
	4.19 (59.9)
	5.75 (65.2)
	6.23 (69.4)

	
	Over the internet
	2.32 (24.1)
	2.81 (23.6)
	3.46 (27.7)
	2.37 (26.6)
	2.84 (33.5)
	1.33 (19.0)
	2.06 (23.4)
	0.95 (10.6)

	
	Through a catalog
	1.09 (11.3)
	1.11 (9.3)
	1.02 (8.2)
	0.75 (8.4)
	0.67 (7.9)
	1.48 (21.1)
	1.00 (11.3)
	1.80 (20.1)

	
	All modes
	9.63 (100.0)
	11.94 (100.0)
	12.49 (100.0)
	8.91 (100.0)
	8.47 (100.0)
	7.00 (100.0)
	8.81 (100.0)
	8.98 (100.0)


For the most part, these results are consistent with the Part B findings. For example, the Bichannel Shopaholics and Non-materialistic Greens do a larger share of their shopping via the internet than their counterparts. These two clusters differ from each other in expected ways, however, on their overall purchase frequencies of the key item: the Bichannel Shopaholics have the highest overall purchase frequency for both product types, while the Non-materialistic Greens rank fourth among the seven clusters on their frequency of media purchase and sixth in their frequency of clothing/shoes purchases. Another interesting comparison is between the Unwired Anti-shoppers and the Technocon​servatives: while both groups are relatively heavy catalog users for both product types (though more so for clothes), the former cluster ranks at/near the bottom on overall purchase frequency for both product types, whereas the latter group is above average in both cases. All these results are consistent with expectations. Not surprisingly, across all clusters, books, CDs, DVDs, and videotapes are purchased via the internet more often than are clothing or shoes.

Table 6 presents statistical tests of the differences found between clusters. For discrete-valued charac​ter​is​tics such as location, a Pearson’s chi-squared test was conducted to determine whether the distribution of the charac​ter​istic differed by cluster, whereas for (quasi-)continuous-valued variables such as age, a one-way analysis-of-variance (ANOVA) test was performed to determine whether the means of each charac​teristic differed across clusters. It can be seen that the distributions or means of most of the tested variables differ significantly across clusters, suggesting that these seven clusters do delineate distinct mar​ket segments. 

6. Summary and Directions for Further Research

This paper provides an initial investigation of the shopping-related attitudes and behavior of 966 residents of two distinct communities in northern California: Davis and Santa Clara. The factor analysis of 42 statements yielded 13 robust general attitudinal and personality constructs expected to relate to shopping behavior: Shopping Enjoyment, Store Enjoyment, Price Consciousness, Time Consciousness, Impulse Buying, Materialism, Trust, Caution, Pro-credit Card, Trendsetting, Pro-technology, Pro-exercise, and Pro-environment. Cluster analysis of the 13 factor scores led to seven well-defined and highly inter​pre​table segments of the sample: Store Shopaholics, Bichannel Shopaholics, Time-starved Worriers, Non-materialistic Greens, Unwired Anti-shoppers, Practical and Leisure-oriented, and Technoconservatives. Examining a number of sociodemographic and shopping choice variables by cluster confirms their distinctiveness, and suggests that further analysis by segment would be illuminating.

Table 6: Statistical Tests of Cluster Differences
	Characteristic
	Categories
	Chi-squared

	
	
	Pearson chi-squared
	Degrees of freedom
	Signif.

	Location
	Davis, Santa Clara
	18.217
	6
	0.006

	Gender
	Female, Male
	61.313
	6
	0.000

	Employment status
	Full-time, Part-time, Retired
	50.682
	12
	0.000

	Household income
	$0 – 29K, $30 – 49K, $50 – 75K, $75 – 124K, >$125K
	38.498
	24
	0.031

	Credit card ownership
	Yes, No
	17.077
	6
	0.009

	Debit card ownership
	Yes, No
	17.501
	6
	0.008

	Primary grocery shopper
	Mostly me, About equally shared, Mostly someone else
	26.118
	12
	0.010

	Average household size
	1, 2, 3, 4+
	37.810
	18
	0.004

	
	
	 
	
	

	Characteristic
	Categories
	ANOVA

	
	
	F-statistic
	Signif.

	Respondent age
	12,…,92
	9.278
	0.000

	Average household size
	1, 2, 3, 4+
	3.848
	0.001

	Household vehicles
	0, …, 15
	1.077
	0.374

	Number of product types bought in the last year
	In a store
	4.820
	0.000

	
	Over the internet
	21.626
	0.000

	
	Through a catalog
	5.763
	0.003

	
	All modes
	13.305
	0.000

	Book frequency *

(purchases/year)
	In a store
	2.484
	0.220

	
	Over the internet
	4.311
	0.000

	
	Through a catalog
	1.615
	0.141

	
	All modes
	3.998
	0.001

	Clothing frequency *

(purchases/year)
	In a store
	12.903
	0.000

	
	Over the internet
	9.180
	0.000

	
	Through a catalog
	2.639
	0.016

	
	All modes
	8.370
	0.000

	* Ordinal categories assigned approximately ratio-scaled values (per the text) and treated as continuous.


Together with the mode-specific attitudes in another part of the survey which remain to be analyzed, and the situational, sociodemographic, and other variables captured by the extensive questionnaire, these data offer the most comprehensive set of shopping-related variables that we have seen empirically measured by a single study. Accordingly, we believe they will continue to provide useful insights for some time to come, especially with respect to the role the internet is playing in the shopping behavior of ordinary Americans. Immediate next steps include factor analysis of the mode-specific Part D attitudes, and an examination of how attitudes differ by mode as well as product type (book/CD/DVD/videotape, a search good, versus clothing/shoes, an experience good). Eventually, discrete choice models will be developed using a variety of dependent variable formulations (actual and intended choices for a single purchase, as well as frequencies and shares for multiple purchases), and beyond that, applications of more sophisticated methodologies such as latent class and structural equations models await.
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