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ABSTRACT Despite considerable examination of the impact of telecommunications on
travel, little empirical evidence sheds light on the impact of e-shopping on travel—a recent
and increasingly popular form of telecommunications. This paper analyses determinants of
online buying and their relationship with in-store shopping, using empirical data obtained
from Minneapolis, USA, and Utrecht, the Netherlands. Based on chi-square tests and logistic and ordinary least-squares regressions, the results indicate that online buying is affected
by sociodemographics and spatial characteristics of people, their Internet experience, and
their attitudes towards in-store shopping. US respondents who prefer to see products in
person are less likely to buy online. Dutch respondents are more likely to buy online as
travel times to shops are shorter. At first sight, this counterintuitive result might be related
to an urban, innovative lifestyle that supports e-shopping. A more detailed analysis of
Dutch online buyers reveals that they make more shopping trips than non-online buyers
and have a shorter shopping duration. The results indicate that the relationship between
online buying and in-store shopping is not one of substitution but of complementarity.

Introduction
New forms of information and communications technology (ICT) are emerging as
primary forces influencing people’s daily activities. Such developments include
computers equipped with faster and cheaper microchips, increased transmission
speeds for the Internet, a growth in the number of web-pages on the Internet, and
portable wireless equipment. Published work to date examining relationships
between ICT and travel has been pursued from a variety of perspectives. One
need only to refer to previous reviews (e.g. Salomon, 1986; Mokhtarian and
Salomon, 2002; Golob, 2001) to glean a better understanding of the range of issues
associated with this general line of inquiry. But such reviews are limited in part
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because the bulk of most of the literature focuses on one aspect of ICT–travel
relationships: the work commute.
Everyday use of ICT is now infiltrating shopping and banking, as evidenced by
the following statistics showing burgeoning rates of use. For example, the Boston
Consulting Group (2002) estimates that online retailing in North America alone
totalled US$27 billion in 1999 and US$45 billion in 2000. While this figure still
comprises a relatively insignificant margin of total retail sales (1.7%), its amount
has increased by over 67% since 1999. While most e-commerce forecasters anticipate that the sheer growth in proportion of sales will likely subside, the availability
of such services is likely to be of increasing impact on retailing. One need only examine trends in personal use. Among US Internet users alone, those who had ever
bought online has grown from 48% (about 41 million people) in 2000 to 61% (about
67 million people) in 2002—an increase of 63% (Pew Internet and American Life
Project, 2004). In the Netherlands, nearly half (48%) of Internet users (8.5 million
people) have ever bought a product online. The total turnover of online purchases
in 2003 rose by 32% to €1.24 billion compared with 2002 (Thuiswinkel.org, 2004).
While e-shopping is widespread in many developed countries, little research to
date has empirically tackled this phenomenon head on. This paper, therefore,
focuses on one dimension of the ICT–travel relationship: shopping via the
Internet and its potential to affect household in-store shopping. It analyses the
determinants of online buying as well as their relationship to in-store shopping.
To do so, the paper employs data from two independent administered surveys:
one in the city of Utrecht, the Netherlands; the other one in and around the city of
Minneapolis in Minnesota, USA. Although the sampling and survey methods
were different, similar research questions relating to electronic and in-store shopping make a comparison between the USA and the Netherlands ripe for analysis.
Such a comparison can increase one’s insight into the impact of different sociocultural and urban contexts on e-shopping. The USA and the Netherlands differ
fundamentally in their urbanization pattern. In the Netherlands, smaller cities
and medium-sized towns predominate; many cities have historic cores with high
densities and mixed land use that stimulate walking, cycling and the use of public
transport (Schwanen et al., 2002). The two countries also differ in retailing
structure. Since 1973, Dutch retail policy has been highly effective in prohibiting
the establishment of out-of-town hypermarkets and shopping malls. These were
encountered as a threat to the vitality of town centres and likely to generate extensive private car use. As a consequence, in contrast to the USA, many shops in the
Netherlands are still within the built-up areas of cities and towns, and within
walking and cycling distance for local residents (Evers, 2002).
The next section reviews the determinants of e-shopping and its potential
impact on in-store shopping. The third section describes the surveys and
employed methodology. The determinants of online buying are analysed in the
fourth section; the relationship between online buying and in-store shopping is
analysed in the fifth section. A concluding section summarizes the main points.
Background Literature
E-shopping has been parsimoniously defined as an activity to buy or receive information about consumer goods via the Internet (Mokhtarian, 2004). Using this definition as the basis, two questions help the focus of the analytical part of this paper:
(1) the importance of different factors influencing online purchasing behaviour, and
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(2) the relationship between online buying and in-store shopping. A quick review
of the literature suggests several background factors are important to consider.
First, online purchase behaviour is related to sociodemographics. Previous
study has shown that in general, most online buyers are male; however, most
online grocery shoppers are female (Casas et al., 2001; Vrechopoulos et al., 2001;
Morganosky and Cude, 2000; Raijas, 2002; Farag et al., 2003). Age is inversely
related to e-shopping in a non-linear manner; people up to the age of 40 are
inclined to buy online, while the probability of buying online decreases after that
age (Vrechopoulos et al., 2001; Farag et al., 2003). Not surprisingly, individuals
with a higher income and education shop online more often (Casas et al., 2001;
Vrechopoulos et al., 2001; Sim and Koi, 2002). Other factors appear to be inconclusive. Some studies find a positive relationship between shortage of time and the
intention to buy online, while others do not find such a relationship (e.g. Verhoef
and Langerak, 2001; Sim and Koi, 2002).
Besides sociodemographics, the supply of shopping opportunities in one’s residential environment could affect e-shopping. The Internet could compensate for
rather scarce retail opportunities offered in non-urban settings. Farag et al. (2005)
tested the impact of residential environment and shop accessibility on e-shopping
for the Netherlands, controlling for sociodemographics and behavioural
attributes. They found that residents of strongly urbanized areas have a higher
likelihood of buying online, but that people with a low level of shop accessibility
buy more often online. However, Krizek et al. (2004b) suggest that the spatial
attributes such as retail accessibility or distance to central business districts do not
strongly influence the propensity to engage in online behaviour.
Finally, behavioural and attitudinal variables affect e-shopping. Internet experience and frequency of Internet use have a positive effect on buying online (Liao
and Cheung, 2001; Sim and Koi, 2002). A positive attitude towards e-shopping,
such as the perceived quality of vendors on the Internet, also stimulates the use of
the Internet for shopping purposes (Shim et al., 2001; Sim and Koi, 2002). The possibility to obtain products cheaply is also an important motivation for e-shopping
(Swinyard and Smith, 2003).
Based on this short review of the literature, formulated below are hypotheses
describing the impact of four clusters of variables that affect online buying. The
first line of enquiry investigates online purchase behaviour. It is expected that the
variables have the following relationships to the prevalence of online buying,
here measured by ‘ever bought online’, where ‘+’ is a positive impact and ‘−’ is a
negative impact:
Sociodemographics: + male; − age; + education; + income; + time-pressured.
Spatial: + low accessibility of shops.
Behavioural and attitudinal: + Internet experience; − prefer to previewing
products before buying.
The second focus of this paper is the relationship between online buying and instore shopping. As articulated by Salomon (1985, 1986), these interactions could
play out in a variety of ways:
●

●

Substitution of shopping travel refers to the elimination of trips—trips that are
no longer required as a result of participation in e-shopping.
Modification refers to travel that is likely to be altered: in the context of this publication primarily by a shift in the duration of shopping and types of shops visited.
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Generation refers to any generation of shopping travel that would not have
occurred but for the existence of e-shopping.
Neutrality refers to those instances in which e-shopping has no foreseeable
effect on household travel behaviour.

Even four categories, however, are not exhaustive (Mokhtarian, 2004). For
example, the Internet could be used to prepare for in-store shopping. Prices and
brands are easily compared via the Internet and also often much quicker than in a
store. Therefore, searching online could be the starting point of a shopping cycle
in order to gain basic information about a product. If people prefer to preview an
item themselves before they purchase, then a substitution of online shopping for
in-store shopping is unlikely (the ‘complementarity effect’ of e-shopping).
Handy and Yantis (1997) and Krizek et al. (2004a) examined the potential
substitutability of three different types of activities: movie watching, shopping
(non-grocery) and banking. Relying on a US-based survey in three cities, they
explored individual participation in and choices about each activity. The results
suggest complex relationships between in-home activities and those requiring
physical travel. For the most part, they found that out-of-home versions of moviewatching, shopping and banking offer qualities that are not currently duplicated
by the in-home versions. This absence of substitution effects is also hypothesized
by Dijst (2004), suggesting that e-shopping could lead to a revaluation of other
motives linked with in-store shopping such as meeting other customers or enjoying the recreational aspects of shopping. Further support by Underhill (1999)
suggests that consumers prefer using their senses for many types of shopping, for
example trying on a shirt, smelling perfume, sitting in a chair (also Dholakia et al.,
2000). Casas et al. (2001) found that Internet shoppers in Sacramento, California,
do not make less but in fact make more shopping trips than non-Internet shoppers.
They attribute this result to the active lifestyle of Internet shoppers.
However, research from Germany by Luley et al. (2002) suggests one could
expect a slight reduction in the frequency of trips as a consequence of online
shopping. An early study of Keyzers and Wagenaar (1989) of users of a grocery
teleshopping service in a Dutch middle-sized town also showed a substitution of
shopping trips. Cairns et al.’s (2004) overview of the literature concerning the
travel impacts of home shopping mainly suggests a potential reduction in the
number of shopping trips and in car use. Although no information is available for
shopping, Viswanathan and Goulias (2001) indicated that Internet use in general
was associated with a reduction in the duration of trips.
Based on the scarce literature, evidence on the impact of e-shopping on in-store
shopping is limited and in some cases contradictory. Our hypothesis is that online
buying will have a decreasing effect on trip frequency and the duration of shopping activity, but that this relation is different for daily (e.g. groceries) and nondaily shopping (e.g. books and clothes), because most products that are purchased
online are non-daily products.

Methodology
Research Designs of Utrecht, the Netherlands, and Minneapolis, Minnesota, USA
Our analyses are based on primary data collection efforts in the USA and
the Netherlands; each was administered independently of one another yet
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contained similar questions relating to Internet and in-store shopping. The US
survey was based in and around the city of Minneapolis, Minnesota. The data
were collected as part of a larger research project funded by the Minnesota
Department of Transportation which aimed to gauge the impact of ICT on
travel behaviour. The responses analysed in this research represent a subset of
the larger research effort. The Netherlands survey was administered in and
around the city of Utrecht and was funded by Utrecht University to gain more
insight in the relationship between e-shopping and in-store shopping. Slight
differences exist between the characteristics of the survey (e.g. sample size,
sample strategy, content of survey instrument). However, similar research questions about the phenomena under investigation here provide a compelling
opportunity for cross-cultural analysis. Rarely do research efforts have the
opportunity to explore in detail burgeoning phenomena from two international
settings.
The Netherlands is among countries with the highest Internet use in the
world. More than 75% of Dutch households own a computer and 61% have
Internet access (Central Bureau for Statistics, 2003). E-shopping is mostly done in
the core cities of the heavily urbanized Western part of the country: Amsterdam,
Rotterdam, Utrecht and The Hague (Farag et al. 2005). The setting explored
here—Utrecht (population 260 625)—lies in the heart of the Netherlands. Three
communities in Utrecht were selected that differed in degrees of shop accessibility so that an analysis could be made of the impact of the quantity and quality of
shops in the immediate surroundings of people on online shopping behaviour.
Vogelenbuurt (219 households) is near the centre of Utrecht, thereby exhibiting
‘high’ shop accessibility; Lunetten (282 households) is a first-ring community a
bit further from the centre, and thereby has ‘medium’ shop accessibility; and De
Meern (296 households) is a suburban community farthest (7 km) from the
centre and therefore deemed ‘low’ shop accessibility. The three communities are
similar in the per cent of households with children, their educational level and
income level. In March 2003, 2517 households were initially targeted, but many
people were not at home during the research period. In total, 1396 households
were approached face-to-face by interviewers, of which 807 households participated yielding a response rate of 58% from both Internet and non-Internet users.
The survey consisted of the following five parts: (1) general Internet use, (2)
searching online, (3) buying online, (4) average shopping travel and (5) sociodemographics. Attitudes towards in-store shopping and online shopping were
asked as well.
For the US setting, Internet use, attitudes and general travel patterns were
gauged from a direct mail survey administered in November 2002. The survey
was sent using a clustered sampling strategy to households distributed in three
areas. These areas were identified in advance as having a relatively high probability of home Internet availability (both dial-up and high-speed). One area was in a
residential urban area of South Minneapolis (i.e. the Kingfield neighbourhood).
The remaining two areas were suburban in character: Apple Valley is a municipality (population of 45 527) 40 km south of downtown Minneapolis; Lakeville is
a municipality (population of 43 128) 51 km south of Minneapolis. Of the 2000
total surveys sent, 446 heads of households participated, yielding a response rate
of 23%. The sample was equally distributed across the three areas and comprised
both Internet and non-Internet users. Each of the above described survey instruments is available from the authors upon request.
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Sample Comparison
While the Minnesota and Utrecht surveys differ in design and administration,
almost a dozen similar questions enable direct comparisons between each sample.
The present analysis was narrowed to Internet users, who were the focus of this
study. In both samples, this amounted to 80% of the respondents (in the Netherlands case, n = 634; in the US case, n = 360). In terms of sociodemographic characteristics, each sample showed a relatively mature population. More males (56%) in
the USA completed the survey versus 41% in the Netherlands. The average age in
the USA was 46 years versus 42 years in the Netherlands. Approximately twothirds of the respondents in both samples were married or living together. Slightly
more of the US households had children (50 versus 40%). About 45% of the
respondents in each sample were defined as having a relatively high income (i.e.
in the USA this was gross household income greater than US$60 000; in the Netherlands this was a net household income greater than €28 800, i.e. approximately
US$35 000). Comparing similar measures of car ownership provided an interesting challenge because it is widely recognized that rates of car ownership are
considerably less in the Netherlands than in the USA (fewer than 3% of Minneapolis households own no cars, and fewer than 1% of our sample). Because the
Dutch walk and cycle more often for daily travel, only a minority of the households in the sample own two or more cars. To best capture meaningful differences
between these samples, it was chosen to bifurcate this measure by aggregating 0
and 1 car households and comparing them to two plus car households. Even after
doing so, the US population still exhibited surprisingly higher auto ownership
rates, although, a relatively surprising number of single car households was
found in the USA (28%), the bulk of which came from the sub-sample in the
urban-oriented (Minneapolis) neighbourhood. In terms of Internet use and experience, there are notable differences between the two samples. US respondents
have more Internet experience (4.7 years) than Dutch respondents (4.1 years) and
they also use the Internet more frequently; 74% use the Internet at least once per
day versus 62% of the Dutch respondents. The Internet is most frequently used at
home, although many US respondents also use it frequently at work (46 versus
19% of Dutch respondents). The type of Internet connection at home varies greatly
between the two samples: 47% of the Dutch sample uses a fast connection such as
cable or digital subscriber line (DSL) versus 27% in the USA.
The US sample mirrors the population of the larger Minneapolis metropolitan
area reasonably well in terms of sociodemographics. Compared with regional
census figures, the surveyed sample has a slightly higher rate of middle-aged
respondents (36–65 years). In terms of Internet use, an overwhelming majority
(87%) expressed more than 2 years of experience with the Internet. This is higher
than the estimated 60% of the overall population from the Upper Midwest of the
USA (which is also close to the national average) who indicated more than 2 years
of familiarity with the Internet (Pew Internet and American Life Project, 2004).
Heightened Internet experience is largely a reflection of the sampling strategy,
pulling households from neighbourhoods in the Minneapolis area that had higher
rates of Internet availability. The Dutch sample of Internet users mirrors in general
the Dutch population of Internet users for gender, age, Internet experience, income
and having children (Central Bureau for Statistics, 2003). In terms of comparing the
US sample with the Dutch sample, however, they do not differ considerably from
each other in important sociodemographic characteristics other than gender.
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Operationalization of Variables
This research operationalized online buying in two ways. For the descriptive
analysis, two categories of individuals were identified: those who have and have
not bought online. In the multivariate analysis, the frequency of online buying
for those who ever bought online was also analysed. In-store shopping is operationalized as the average number of trips (per week for daily shopping; per
month for non-daily shopping) and the average shopping duration in minutes
per trip. The multivariate analyses controls for sociodemographic, spatial, behavioural and attitudinal variables, all of which were operationalized in the same
manner in both samples. The sociodemographic variables include gender (male
= 0, female = 1), age (years, continuous variable), education (low, medium, high),
income (low, medium, high) and car ownership (no car or one car = 0, two cars
or more = 1). Five types of households were classified to capture varying degrees
of time pressure (as determined by the amount of hours worked by both partners and the presence of children): (1) one-income households without children
(including both couples and singles), (2) one-income households with children,
(3) dual-income households without children, (4) dual-income households with
children and (5) other households (students, pensioned, etc.).
The spatial variables include travel time to shops for daily (e.g. groceries)
and non-daily (e.g. clothes) goods. In the Dutch survey, the travel time was
asked in the number of minutes from home to the shops one usually visits for
daily and non-daily shopping (the usual mode for shopping was asked as
well). In the US questionnaire, respondents were asked if they have daily and
non-daily shopping stores within walking distance of home or within a short
drive from home.
The behavioural variables include Internet experience (years, continuous variable), frequency of Internet use (0 = infrequent Internet user, 1 = frequent Internet
user, which is defined as a person who uses the Internet at least once a day), and
Internet connection type (0 = slow connection: dial up modem, or ISDN, 1 = fast
connection: DSL or cable).
Finally, the attitudinal variables include two statements that were measured on
a five-point scale ranging from strongly disagree to strongly agree. The first statement measures preferences for in-store shopping; the second measures the importance of seeing products in person before buying (both coded as: 0 = disagree or
neutral, 1 = agree). Table 1 describes the frequency distribution of the variables
included in the analyses.
Determinants of Online Buying
Characterization of Online Buyers
Attention is now turned to examining differences in online purchasing behaviour
by the four groups of explanatory factors mentioned above. In terms of distribution of the sample, this amounts to three-quarters of US respondents who have
ever purchased a product online versus 57% in the Dutch case. Of those people
who ever bought online, 30% indicated in the US survey to purchase online at
least once a month on average. In the Dutch survey, respondents had bought in
the past year on average 4.6 times online (standard deviation = 4.4). To help
examine explanatory factors, Table 2 shows chi-square tests describing differences between online and non-online buyers.
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USA
Mean

The Netherlands

n

%

Gender:
Male
Female

203
157

56
44

Age (years)

360

Education:
Low
Medium
High

35
130
198

10
36
55

198
104
330

31
17
52

Income:
Low
Medium
High

39
144
169

11
41
48

110
201
259

20
35
45

Household type:
One income no kids
One income plus kids
Two incomes no kids
Two incomes plus kids
Other

105
38
67
116
17

31
11
20
34
5

138
144
75
86
164

23
24
12
14
27

Car ownership:
No car or one car
Two cars or more

100
253

28
72

506
121

81
19

Travel time daily shopping from home:
Within walking distance
Not within walking distance
Travel time (min)

130
230

36
64

Travel time non-daily shopping from home:
Within a short drive
Not within a short drive
Travel time (min)

319
42

Internet experience (years)

358

Frequency of Internet use:
Infrequent
Frequent

93
271

26
74

241
398

38
62

Internet connection type:
Slow
Fast

242
88

73
27

313
273

53
47

In-store shopping is fun:
Disagree or neutral
Agree

224
136

62
38

281
350

45
55

In-person product viewing is necessary:
Disagree or neutral
Agree

120
241

33
67

253
375

40
60

46.3

SD

12.31

n

%

Mean

SD

262
374

41
59
42.07

15.91

600

5.57

3.09

626

15.50

7.75

628

4.11

2.29

629

88
12
4.72

2.61

Initial analysis suggests that there are statistically significant differences between
online and non-online buyers for each explanatory factor. The confidence level at
which the chi-square test results are accepted as being statistically significant is
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USA

The Netherlands

Never
bought
online

Ever
bought
online

χ2 (p)

Never
bought
online

Ever
bought
online

n

n

χ2 (p)

Gender:
Male
Female

18
29

82
71

203
157

6.6
(0.014)

34
48

66
52

260
374

12.6
(0.000)

Age (years):
< 25
26–35
36–45
46–55
56–65
> 65

0
10
21
22
31
54

0
90
79
78
69
46

0
63
113
102
58
24

22.0
(0.000)

49
43
40
44
35
38

51
57
60
56
65
62

123
108
168
95
72
45

5.1
(0.442)

Education:
Low
Medium
High

40
23
20

60
77
80

35
130
198

6.9
(0.031)

47
54
37

53
46
63

198
103
329

11.6
(0.003)

Income:
Low
Medium
High

41
31
12

59
69
88

39
144
169

24.6
(0.000)

52
50
31

48
50
69

109
198
260

23.2
(0.000)

Household type:
One income no kids
One income plus kids
Two incomes no kids
Two incomes plus kids
Other

27
11
19
20
53

73
89
81
80
47

105
38
67
116
17

14.1
(0.002)

40
51
28
23
55

60
49
72
77
45

136
144
76
86
164

38.5
(0.000)

Car ownership:
No car or one car
Two cars or more

27
22

73
78

100
253

1.1
(0.292)

46
30

54
70

504
120

10.5
(0.005)

21
24

79
76

130
230

0.5
(0.495)
42
46

58
54

450
155

0.3
(0.569)

36
45
49

64
55
51

220
317
86

6.4
(0.040)

82
51
38
24
17

18
49
62
76
83

61
210
215
87
46

71.7
(0.000)

Travel time daily shopping
from home:
Within walking distance
Not within walking distance
≤ 5 min
> 5 min
Travel time non-daily
shopping from home:
Within a short drive
Not within a short drive
≤ 10 min
11–20 min
> 20 min
Internet experience (years):
≤1
2–3
4–5
6–7
>7

24
14

40
44
15
6
10

76
86

60
56
75
94
90

319
42

40
66
94
88
70

1.9
(0.165)

45.4
(0.000)
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USA

The Netherlands

Never
bought
online

Ever
bought
online

χ2 (p)

Never
bought
online

Ever
bought
online

n

n

χ2 (p)

Frequency of Internet use:
Infrequent
Frequent

44
16

56
84

93
271

32.1
(0.000)

64
30

36
70

239
394

71.6
(0.000)

Internet connection type:
Slow
Fast

27
10

73
90

242
88

10.7
(0.001)

48
33

52
67

310
272

13.5
(0.000)

In-store shopping is fun:
Disagree or neutral
Agree

18
29

82
71

224
136

6.5
(0.011)

37
47

63
53

279
350

6.6
(0.010)

In-person product viewing is
necessary:
Disagree or neutral
Agree

4
32

96
68

120
241

34.5
(0.000)

42
43

58
57

252
373

0.0
(0.967)

95%. Males buy more often online (in both samples) and so do younger respondents
(in the US sample). As expected, higher education and higher income respondents
mostly buy online. This is not surprising considering the capital cost required for
a home computer and (fast) Internet access. Because e-shopping could be considered a time-saving strategy, it is interesting to see that online purchasing differs by
household type. For the Netherlands, dual-income households buy more often
online than other types of households. For the US, one-income households with
children mostly buy online, followed by dual-income households.
Households in the Netherlands with two or more cars have a greater predilection
of e-shopping, perhaps as an additional time-saving strategy. In the USA, however,
where car use is considerably more widespread, car ownership does not reveal any
statistically significant differences in terms of e-shopping, despite the surprising
percentage of households owning one or no car (28%). This difference between
Utrecht and Minneapolis could be explained by differences in opportunities to park
a car. Shops in the Netherlands are predominantly within the built-up areas of cities
and towns, which offer fewer opportunities to drive and park a car (free of charge)
than many out-of-town shopping centres in the USA, particularly since two-thirds
of the US sample is from suburban settings. Consequently, in the Netherlands eshopping may reduce the hassle of driving and finding a place to park the car.
Travel time to shops was compared for daily and non-daily goods among
online and non-online buyers. One would expect that individuals with large
travel times to shops would shop more online, since they can gain more in
travel time. However, this does not seem to be the case. In the US case, no
significant difference was found; while in the Dutch case it was found that
online buyers with short travel times actually shop significantly more online
than individuals with larger travel times. An argument for this result could be
the differences in life styles between people who live in or near a city centre
which offers in the Dutch traditional retailing structure a large supply of nondaily products, and people who live more remote from the city centre or in a
suburb. Perhaps the former are more likely to be early adopters of innovations,
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such as e-shopping, than the latter (Farag et al., 2005). Furthermore, young
urban residents could be more interested in specific products that are offered on
the Internet such as computer equipment and mobile phones than middle-aged
suburban residents.
Other than gender, education and income, the most consistent similarity
between the two samples not surprisingly relate to Internet experience and Internet connection type. Online buyers have more years of Internet experience than
non-online buyers, as well as a higher frequency of Internet use. Internet connection type differs among online and non-online buyers; users with a fast Internet
connection buy more often online than users with a slow (e.g. dial-up) connection. Based on our data, the direction of causality between, on the one hand, a fast
Internet connection and frequency of Internet use and, on the other hand, online
buying is hard to determine.
Finally, attitudes toward in-store shopping were investigated. Online buyers
seem to enjoy in-store shopping less than non-online buyers. For the US case,
online buyers also find in-person product viewing less important than non-online
buyers.
Results of Logistic Regression Analyses Explaining Online Buying and its Frequency
Because the results described above do not control for multivariate effects, binomial logistic regression models were estimated to examine the effect of each
variable on online buying whilst controlling for the effects of all the other variables (Table 3). To provide insight into the adoption of e-shopping, the frequency
of online buying was also studied. Originally, the models for the US and Dutch
cases included the same explanatory variables. However, the low levels of
explanation that these models offered led us to search for the best ones for each
data set. Final models were specified based on chi-square tests and conceptual
plausibility; therefore, some insignificant variables remain in the final models.
Table 3 shows two models for online buying and two for the frequency of online
buying for both countries. For example, in the first model for online buying in the
USA, the parameter B of −0.029 indicates a small decline in the likelihood of
online buying with an increase in age. The odds ratio expresses the effect of the
independent variable on the likelihood of online buying in comparison with the
likelihood of the reference category. For instance, the ratio of 11.313 for high
income indicates that high-income categories are 11.313 times more likely to buy
online than low-income categories, which is the reference category not shown in
Table 3. The chi-square statistics provide an indication of the relative weight of
the variables in the model.
Sociodemographic variables are important in explaining online buying,
although the set of included variables differs between the two samples. In the
Dutch case females are less likely to buy online, while in the USA case older
respondents are less likely to buy online. In both cases, people with high incomes
are most likely to buy online. Dutch household types with relatively more time
(e.g. students, pensioned) are least likely to buy online, which is as expected. This
finding is consistent with the results of the descriptive analysis (Table 2). Timesaving and the convenience of e-shopping could be important motives to buy
online. A supplementary analysis shows that Dutch dual-income households
with children prefer online shopping the least. This result seems to indicate that eshopping is mainly done by this household type for functional reasons (e.g. time

Sociodemographic variables:
Female
Age (years)
Medium education
Medium income
High income
One-income households no children
Two-income households no children
Other (e.g. students, pensioned)
Owning two cars or more
Spatial variables:
Travel time non-daily shopping
Travel time daily shopping
Behavioural variables:
Internet experience (years)
Frequent Internet user
Fast Internet connection
Attitudinal variable:
Important to see products in person
Constant
1.378
1.984
2.638
0.066
6.993

−2.716***
1.945

0.402

2.894
11.313
1.669

0.972

Odds
ratio

0.320***
0.685#
0.970#

−0.912

1.063#
2.426***
0.512

−0.029#

B

USA

28.813

25.829
3.122
35.673

7.692

3.365
12.957
11.881

3.286

χ2
change

−1.231*

0.290***
1.088***
0.327

0.292

1.337
2.968
1.387

1.013
0.965

0.462

−0.771**

−0.036*
0.012

1.560

0.444#

0.615
1.011

Odds
ratio

31.013
19.578
52.155

21.503
7.786

31.551

61.509

4.300
26.569

χ2
change

The Netherlands

−0.486*
0.011

B

Online buying

−1.479***
0.088

1.095*
0.563#

0.478
0.671
0.519

0.624#
−0.049**
−0.675#

B

0.228
1.092

2.990
1.756

1.612
1.957
1.681

1.866
0.953
0.509

Odds
ratio

USA

22.609

5.771
30.675

17.661
2.466
1.643

4.579
10.960
3.908

χ2
change

−3.893***

0.179*
1.346**

0.054

−0.886#

0.087

0.013

B

0.020

1.196
3.841

1.055

0.412

1.091

1.013

Odds
ratio

10.949
10.606

7.804

17.528

25.423

5.929

χ2
change

The Netherlands

Frequency of online buying

Table 3. Logistic regression analyses results of online buying in the USA and in the Netherlands
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Odds
χ2
ratio change

1 = ever bought online
0 = never bought online
295
9
104.987
−100.503
−153.000
0.343
0.291

#p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

Number of cases
d.f.
χ2
Log likelihood at convergence
Log likelihood at constant
ρ2
Adjusted ρ2

Dependent variable

B

USA
B

Odds
χ2
ratio change

The Netherlands

1 = ever bought online
0 = never bought online
451
9
111.447
−248.047
−303.770
0.183
0.157

Online buying

Table 3. (Continued)

Odds
ratio

χ2
change

1 = frequent online buyer
0 = infrequent online buyer
305
9
69.459
−131.954
−166.683
0.208
0.160

B

USA

Odds
χ2
ratio change
1 = frequent online buyer
0 = infrequent online buyer
281
6
32.198
−140.529
−156.628
0.103
0.070

B

The Netherlands

Frequency of online buying
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saving) than for recreational reasons (shopping via the Internet as another means
to shop). There is no support for the hypothesis that residents with longer travel
time to shops are more likely to buy online. Actually, the opposite result is found
for Dutch respondents: people with a short travel time to shops for non-daily
goods are more likely to buy online. As discussed above, this could be explained
by differences in lifestyles between urban and suburban residents in the traditional Dutch retailing structure. Internet experience and the frequency of Internet
use both contribute to explaining online buying. Greater Internet experience
(measured in years) and frequent Internet use increase the likelihood to buy
online. In the US case, a fast Internet connection is also positively related to online
buying, although the direction of causality is unclear. Finally, attitudes toward instore shopping affect online buying in the US sample. Respondents who prefer to
view a product in person before purchasing it are less likely to buy online.
The impact of sociodemographics, accessibility of local shops, Internet experience and attitudes toward in-store shopping on frequency of online buying were
also analysed (Table 3). US respondents more frequently buy online (24% make
purchases more than once a month online) than Dutch respondents (23% buys
more than once every 2 months online). Approximately the same variables that
explain online buying also explain the frequency of online buying (Table 3). In the
US case, females are more likely to buy often online than males. In an additional
analysis, it was found that females like e-shopping better than males. Another
explanation is the type of product bought online. Groceries, for example, are
mostly bought online by females (Morganosky and Cude, 2000; Raijas, 2002). US
respondents with a medium education (a college diploma) are least likely to buy
frequently online. In both samples, one’s experience with the Internet positively
correlates with the frequency of online buying. As already stated, the direction of
causality is difficult to determine.
In general, the variables that affect online buying do not differ much between
the US and Dutch samples. In both samples, sociodemographic and behavioural
variables correlate with online buying mostly in expected directions. An effect
(not as expected) of the spatial variables on online buying was only found in the
Dutch sample, while an effect (as expected) of the attitudinal variables was only
found in the US sample.
Relationship between Online Buying and In-store Shopping
This section focuses on exploring the relationships between online buying and instore shopping. It first describes various combinations of e-shopping and in-store
shopping, followed by an analysis of the effect of online buying on the frequency
of shopping trips and duration of shopping trips. The first combination between
e-shopping and in-store shopping investigated was searching for product information online and then buying the product in a store. In both samples, nearly
one-third of the respondents had done this at least once a month, 40% had done
this at least once a year and one-third had never done so. Apparently, the difference in retail structure between the USA and the Netherlands does not have an
effect on the occurrence of this combination. In the Dutch survey, respondents
were also queried about how often they search product information in a store and
then buy the product online. This ‘reverse complementarity effect’, however, is
rarely pursued; more than three-quarters of the respondents reported never
having done this.
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The third combination of online buying and in-store shopping analysed
involved making a shopping trip that otherwise would not have been made due
to searching product information online. Only 10% of the respondents in both
samples reported that this occurred at least once a month, and nearly two-thirds
of respondents reported that this has never occurred. This finding suggests that it
seems unlikely e-shopping will generate substantial new trips.
The following analysis focuses on how sociodemographic, spatial, behavioural,
and attitudinal variables shape the overall frequency and duration of shopping
travel. Such analysis did not uncover any significant results for the US case, most
likely due to the small number of cases (87) included in the analysis. For this
reason, this paper focuses on the ordinary least-squares regression models for the
Dutch case only. The impact of online buying on trip frequency and shopping
activity duration was analysed by controlling for the effects of variables
mentioned above. The neighbourhood where the respondent resides was added
as an additional spatial variable in the analysis (Vogelenbuurt = 1, De Meern and
Lunetten = 0). The frequency of shopping trips and the duration of store visits
were investigated for non-daily shopping and daily shopping separately (Table 4)
to test the hypothesis that online buying will relate differently to non-daily shopping travel compared with daily shopping travel. Non-daily shopping includes,
for example, shopping for clothes, books, CDs or gifts, while daily shopping
includes shopping for groceries and other sundries. On average, respondents
report making three non-daily shopping trips per month and three daily shopping trips per week. The average shopping duration per trip for non-daily shopping is nearly 2 hours, while for daily shopping it is slightly more than 30 min.
Table 4 shows standardized regression (β) coefficients that enable a comparison
of the strength of the effects of variables.
Analysis shows that the frequency of non-daily shopping trips increases if
people buy frequently online (Table 4, significant β = 0.609). It seems that frequent
online buyers like shopping in general, whether it is in-store or online. This finding
renders it unlikely that e-shopping will substitute for in-store shopping trips on a
large scale. A rather counterintuitive result is that experienced Internet users make
fewer shopping trips after controlling for the effect of the frequency of online
buying. It is difficult to speculate on the reasons why this is the case. Perhaps two
types of Internet users exist: those who shop frequently online and also frequently
make shopping trips, and those who do not make shopping trips frequently. Overall, it seems that e-shopping is related to generation or complementarity rather
than to substitution. The results further show that households with relatively more
time (e.g. students, pensioned) make more non-daily shopping trips than other
households, while people who have more travel time to shops make fewer trips.
The frequency of non-daily shopping trips increases if respondents live in Vogelenbuurt (which is very near the city centre, thus rendering it easy to visit stores),
and if respondents find it important to see products in person.
Besides complementarity effects, evidence was also found for modifications of
shopping behaviour. The average non-daily shopping duration decreases if
people buy frequently online. It seems plausible that since frequent online
buyers visit stores more often, they would need less time to spend inside the
stores, thus leading to a relatively short store visit duration. The results further
indicate that females have a longer non-daily shopping duration compared with
males, while individuals with low incomes have a shorter shopping duration
than individuals with higher incomes. The non-daily shopping duration

#p < 0.10, *p < 0.05, **p < 0.01, ***p < 0.001.

Number of cases
d.f.
R2
Adjusted R2

Sociodemographic variables:
Female
Low income
High income
Two-income households no children
Other (e.g. students, pensioned)
Spatial variables:
Travel time non-daily shopping
Travel time daily shopping
Vogelenbuurt
Behavioural variables:
Internet experience (years)
Infrequent online buyer
Frequent online buyer
Attitudinal variables:
Like to shop in-store
Important to see products in person
Constant
Dependent variable
−0.093
0.120
0.115
0.105

−0.023*
0.522**
−0.089**
0.609*

0.292#
0.075
2.601***
Average number of
trips per month
542
6
0.082
0.072

0.094

0.386*

0.145

22.686**

77.985***
Average shopping
duration (min) per trip
540
6
0.098
0.088

−0.080
−0.095

0.193

−12.488#
−21.951*

1.886***

13.685*
−17.357*

0.086
−0.087

β

B

β

B

Shopping duration

Number of trips

Non-daily in-store shopping

0.102

0.117

0.111

−0.078

0.082
0.190

β

2.808***
Average number of
trips per week
503
6
0.089
0.079

0.336*

0.571**

0.407**

−0.425#

0.276#
0.798***

B

Number of trips

−0.117

0.114
0.195

0.193

β

5.558**
0.117
21.233***
Average shopping
duration (min) per trip
636
5
0.118
0.111

−1.098**

0.337**
1.268***

9.241***

B

Shopping duration

Daily in-store shopping

Table 4. Ordinary least-squares regression analyses results of in-store shopping in the Netherlands
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increases for people who have a long travel time to shops and for people who
like in-store shopping.
For daily shopping, the same effect is found as for non-daily shopping: the
frequency of shopping trips increases if people buy frequently online (Table 4).
This is contrary to expectations. Perhaps frequent online buyers are people
who normally used to shop a lot before they started shopping online, and
maybe they are active ‘on-the-go’-type people, as Casas et al. (2001) suggest.
Additional analysis showed that people who buy frequently in-store are more
likely to buy frequently online. The direction of causality between e-shopping
and in-store shopping is difficult to determine since no data are available about
in-store shopping habits before e-shopping. Additionally, the analysis shows
that the frequency of daily shopping trips increases for females, for individuals
with low incomes (who possibly work fewer hours and have more time to
shop), for individuals living in Vogelenbuurt (who often shop by walking or
cycling, thereby making it difficult to carry many goods) and for individuals
who like in-store shopping. The frequency of daily shopping trips decreases for
those in dual-income households without children who are often timepressured.
Online buying does not affect the duration of daily store visits, which is as
expected. The daily shopping duration decreases for individuals with a long
Internet experience, and it increases for individuals with high incomes, with a
long travel time to shops and who find it important to see products in person.
Conclusions and Discussion
Existing studies uncovering the relationships between ICT and travel are
burgeoning. Most work has focused on the work commute; considerably less
work has focused on non-work travel, and even less on e-shopping behaviour
and its impact on in-store shopping. With rapidly rising rates of e-shopping there
is a pressing need to understand better the factors that affect such travel and its
public policy implications. This analysis fills part of this gap by investigating the
determinants of online buying and its relationship with in-store shopping. Two
surveys on e-shopping were administered in the USA and in the Netherlands for
this purpose.
The findings indicate that online buying can be explained by sociodemographic, spatial, behavioural and attitudinal variables. In general, the variables
that affect online buying do not differ much between the US and Dutch samples.
In both samples, respondents with high incomes who frequently use the Internet
are more likely to buy online. US respondents who find it important to see products in person are less likely to buy online; while Dutch respondents who live far
from shops are less likely to buy online. The latter finding indicates that e-shopping could be connected with an urban lifestyle characterized by early adoption
of innovations such as e-shopping.
As far as frequency is concerned, findings from this research generally support
Mokhtarian’s (2004) claim that online buying complements in-store shopping.
The Dutch in-store shopping analysis shows that whilst controlling for the effect
of, for example, the proximity of shop concentrations, the frequency of shopping
trips increases if individuals frequently buy online. Although there might be individual instances of substitution, these findings render it unlikely that e-shopping
will substitute in-store shopping trips on a large scale. However, a modification of
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in-store shopping could occur. The results indicate that if people frequently buy
online, the average shopping activity duration decreases.
However, based on our surveys, the direction of causality between online
buying and in-store shopping is difficult to determine. Future research should try
to unravel the complicated relations between the online searching for information, online buying and in-store shopping, preferably in a longitudinal study.
Also, other research questions ask for answers. Shopping via the Internet, for
example, could increase knowledge of the formerly unknown shopping opportunities, which could diminish the chaining of shopping activities and lead to a
spread of visited shops (Dijst, 2004). As a consequence, shops outside shopping
centres will improve their competivity, which could stimulate further congestion,
auto-reliant travel and centrifugal forces of land uses in both Europe and North
America. However, it is also feasible that specialist outlets in town centres might
improve their viability by also selling to Internet customers. In this way they
improve their position in relation to ‘one-stop for all goods’ non-specialist out-oftown hypermarkets. Researchers, modellers and policy officials are likely to
demand a more detailed understanding of these impacts of e-shopping on travel
and the use of space.
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