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Abstract

While many studies of the duration of shopping episodes have considered the impact of sociodemographic variables, such as

gender or income, few if any have considered spatial variation in the duration of shopping activities. This paper reports a study

seeking to establish how the duration of shopping episodes varies with characteristics of the built environment in addition to other

factors that are claimed to influence the duration of shopping episodes––temporal constraints, the monetary budget available and

the activity/travel context of the shopping activity. The data used are derived from working male and female heads of household

included in the 1998 Netherlands National Travel Survey. The results indicate that shopping duration on workdays is affected by

temporal constraints, the activity/travel episodes conducted before or after the shopping activity, and the urban setting in which they

are executed. Shopping episodes on workdays tend to take more time as the degree of urbanization of the urban setting is higher; the

magnitude of this effect varies, however, with the time of day and gender.

� 2003 Elsevier Ltd. All rights reserved.
1. Introduction

Since the publication of the Brundtland and report

(WCED, 1987), the number of academic publications

about the impact of urban form on individuals� travel
behavior has increased rapidly. Most of this literature

concentrates on distance traveled and mode choice, be-

cause these travel indicators are most directly related to

energy use for transportation. Other dimensions of ac-

tivity/travel behavior, such as the duration of specific

activities, have remained underexposed (Levinson, 1999;

Schwanen et al., 2002). This is remarkable given the fact

that people�s travel behavior is derived from their par-
ticipation in activities that are separated in space in time

(Axhausen and G€aarling, 1992). It can thus be argued

that, for a deeper understanding of the relationship be-

tween travel patterns and urban form, the activities

pursued at travel destinations should be considered in

addition to the travel behavior itself.

The current paper seeks to analyze the impact of

urban form on one dimension of activity behavior––the
duration of shopping activity episodes. An activity epi-
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sode is here defined as the period of time that an indi-

vidual has spent on a single destination; the travel to/

from the destination in question is excluded. The study

of the association between urban form and shopping

episode duration is embedded in a theoretical frame-
work that is drawn from the paradigm of activity-based

travel-demand analysis, or activity analysis in short.

Thus, in addition to characteristics of the built envi-

ronment, the impact on shopping duration of a variety

of other determinants is considered. The central ques-

tion thus becomes: to what extent do temporal con-

straints, monetary budget constraints, the activity/travel

context surrounding a shopping episode, and the ur-
ban setting where the episode takes place affect its

duration?

Another insight emerging from the activity-analysis

paradigm is that workday activity patterns are funda-

mentally different from those on non-workdays. On

workdays, as the name implies, maintenance activities,

such as shopping, as well as leisure activities have to be

scheduled around work activities. Although time pres-
sure has risen in general over the past decades (Breed-

veld and Van den Broek, 2001), it is during workdays

that the largest number of individuals face difficulties in

the scheduling of activities. Gaining insights into the

determinants of non-work activities and related travel

mail to: t.schwanen@geog.uu.nl


36 T. Schwanen / Journal of Transport Geography 12 (2004) 35–48
on these days is particularly pertinent, so that land-use/
transportation policies can be formulated that provide

time-pressured individuals with easy access to the retail

facilities and hence ease time constraints and scheduling

problems. For these reasons, the analysis is restricted to

shopping episodes on workdays.

Using data from the 1998 Netherlands National

Travel Survey, coefficients of Cox regression models are

estimated to analyze the effects of the sets of factors
identified above on shopping duration during workdays

in The Netherlands. Separate models are estimated for

male and female heads of households and for five dif-

ferent parts of the workday. In contrast with many

previous studies of shopping episode duration (Bhat,

1996, 2001, for instance), the analysis covers all parts of

the workday and recognizes that women�s shopping

behavior may be driven by other factors than men�s
shopping episodes on workdays.
2. Literature review and hypotheses

A survey of the relevant literature shows that many

different factors have been related to the duration of

shopping episodes. In this study these explanatory fac-

tors are classified into four groups: temporal constraints,

the activity/travel episodes surrounding shopping epi-

sodes in an activity pattern; monetary budget con-

straints; and the spatial environment where the shopping
is conducted. Because the last group of factors has re-

ceived only limited attention, the potential role of the

spatial environment is discussed in detail.
2.1. Temporal constraints

Temporal constraints result from the approximate
start time and duration of certain activities being fixed

for one or more household members. The duration of

fixed activities, such as work or household and personal

care, limit the amount of time available for other, more

flexible activities. This amount of time has been referred

to in the literature as a time window or time budget

(Schwanen and Dijst, 2003).

Several studies have indicated that, as people spend
more time on the fixed activity of out-of-home work,

they allocate less time to shopping episodes (Bhat, 2001;

Kasturirangan et al., 2002). Further, the amount of time

a person allocates to work has implications for the

spouse�s time use. Bhat (1996) found evidence of cross-

person effects of work duration on the length of shop-

ping episodes. As men work longer, women spend more

time shopping during the return-home commute. The
effect of the male spouses� work duration was even

stronger than that of their own work time. The opposite

situation (men�s episode duration being affected by their
wives� work duration) also occurred, but to a much
smaller extent.

Apart from the time allocated to working, the extent

to which individuals have to take care of other persons

in the household may limit the duration of time win-

dows. Using data from the Puget Sound Area, Niemeier

and Morita (1996) showed that shopping activities ten-

ded to be shorter when the number of children aged 6–

17 years was greater. A follow-up study indicated that,
while this holds true for women, the opposite was the

case for men: as the number of children increased, the

duration of men�s visits to shops was also longer (Yee

and Niemeier, 2000). Over time (1989–93) this gender-

related difference narrowed, however.

Temporal constraints also come into play when, given

a certain amount of time available for more flexible

activities, the number of activities a person needs or
wants to perform increases. In other words, the number

of activities within a time window must be traded off

against the time per activity, which may result in a

shorter duration per episode (Kitamura et al., 1981).

Finally, temporal constraints on shopping duration

may not only result from coupling constraints or inter-

actional limitations but also from authority constraints

resulting from rules and laws (H€aagerstrand, 1970). Store
hours limit the opportunities to participate in shopping

during certain parts of the day or week. Only partial

evidence is available about the effect of store hours on

shopping duration. Breedveld and Van den Broek (2001)

have investigated changes in households� shopping be-

havior after the extension of store hours in The Neth-

erlands in 1996. The total time spent shopping did not

vary statistically significantly before and after the ex-
tension. However, there is some evidence for a shift of

shopping episodes from conventional hours to Sundays

and evening hours, especially for �new� household types

(working singles, two-earner couples and families, and

so forth). Using stated-preference data, Wang (2001)

shows a further extension of store opening hours on

Sundays will result in a shift of shopping activity to

Sundays. Yet, an increase in shopping intensity or du-
ration is not to be expected.

2.2. Activity/travel context

A second set of variables influencing shopping dura-

tion relates to the activity/travel episodes surrounding

the shopping activity. After all, choices about activity

participation, activity duration, destination choice, and

so forth are highly interdependent and affect the op-

portunities available for following activities. For exam-

ple, a number of studies have shown that activity

duration and travel time are positively correlated (Bhat,
2001; Dijst and Vidakovic, 2000; Schwanen and Dijst,

2002). Assuming a sequential activity-scheduling pro-

cess, it is anticipated that the greater the effort individ-
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uals have to make in traveling to their present location,
the longer the time spent shopping will be. Bhat�s (1996)
findings that shopping activities on the way home from

work are shorter for individuals driving alone than for

those who rideshare, or use mass transit are also rele-

vant in this respect.

Further, the time people have already been engaged

in shopping may influence the duration of a shopping

episode. Tonn (1984) showed that a person who has
already allocated some time to purchasing goods earlier

in the day may be less prepared to conduct further long

shopping activities, because at least part of the need for

shopping has already been satisfied.
2.3. Monetary budget constraints

Time allocation may be subject not only to temporal,

but also to monetary constraints (Kraan, 1996). A
worker�s income or that of his/her household is an ob-

vious indicator of monetary constraints. Niemeier and

Morita (1996), and Bhat (2001) for the return-home

commute, show that visits to shops tend to last longer

when the household income is higher. Presumably, the

greater spending capacity of higher-income households

facilitates more intensive participation in shopping,

particularly for the purchase of consumer goods.
2.4. The spatial context of the shopping episode

In addition to the temporal and monetary constraints

and the activity/travel context, characteristics of the

built environment surrounding the home or work loca-

tion or features of the location where the shopping is

conducted may affect the duration of shopping episodes.

Larger settlements and those with higher densities––in

short: the more urbanized settings––are likely to have
more shops and a more differentiated product range

available within a given distance. This enhanced avail-

ability of shopping opportunities may affect shopping

behavior, including time allocation.

Although an association between shopping duration

and spatial context is intuitively agreeable, previous re-

search has paid little attention to the spatial variation in

the duration of shopping activities. 1 Most studies that
have analyzed the impact of locational characteristics on

shopping duration have limited themselves to the total

daily time allocated to shopping. In other words, daily

aggregations of shopping time are investigated rather
1 In retailing studies, considerable attention has been given to the

influence of �atmospherics� (intentional control and structuring of

environmental cues) on shopping time. An overview of these studies is

presented in Turley and Milliman (2000). Because most atmospherics

relate to the interior of shops, these studies are left out of consider-

ation.
than individual shopping episodes. For example, Lev-
inson (1999) finds for the USA that, as residential den-

sity increases and metropolitan regions become larger,

people spend less time on out-of-home shopping. One

study investigating shopping episodes that does incor-

porate locational characteristics as explanatory vari-

ables is Bhat�s (2001) investigation of activities during

the return-home commute. He shows that when workers

live in an urban neighborhood, they spend less time on a
shopping episode, whereas workers allocate more time

to a shopping episode when their workplace is located in

an urban environment. No explanation for this result is

provided.

Two apparently incompatible hypotheses may be

formulated about the effect of the degree of urbanization

on shopping episode duration. A spatial flexibility hy-

pothesis states that if many shopping opportunities are
readily accessible from the home or workplace, little

travel is needed to visit a shopping facility. Assuming a

fixed need for shopping across individuals, an individual

in a more urbanized environment can travel to a shop

more frequently at no greater total cost than a person

living in a less urbanized environment. Crane (1996)

presents a similar argument concerning the trip-inducing

effects of neo-traditional urban neighborhoods; Handy
(1996) provides empirical support for additional trip

making for shopping purposes in high-density, mixed-

use neighborhoods. If the number of shopping trips and

activity episodes is higher in more urbanized environ-

ments, the time spent per episode may be less. One

reason for this is that the need to buy as many goods as

possible in a single shopping event is lower. In short, the

spatial flexibility hypothesis predicts on average shorter
shopping episodes as the degree of urbanization in-

creases.

In contrast, the larger number and more varied sup-

ply of shopping opportunities may also act as an in-

ducement to more extensive activity participation. If

shopping is more interesting, or even exhilarating in a

more urbanized environment, people may be less in-

clined to stop participating once they have decided to go
shopping. This idea is consistent with the notion that

shopping activities fulfill more purposes than the mere

purchase of goods, such as a need for social interaction,

or variety seeking (Mokhtarian and Salomon, 2001;

Tonn, 1984). Furthermore, high-order consumer goods

are usually only available in larger shopping centers in

more urbanized environments, so the type of goods

purchased varies with the type of environment. The
purchase of high-order consumer goods may take more

time than buying groceries, partly because people often

spend considerable time in browsing and evaluating

products. The spatial variety hypothesis therefore pre-

dicts that, all else being equal, individuals allocate more

time per shopping activity in more urbanized environ-

ments than in less urbanized environments.
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3. Research design

3.1. Study approach

The current paper intends to determine the extent to

which the duration of shopping episodes on workdays

varies with characteristics of the environment in which

they are conducted, temporal constraints, the activity/

travel context of the episode, and monetary budget
constraints (Table 1). Because the importance of tem-

poral constraints varies during the day, the analysis is

disaggregated by period of workday. Following Damm

(1979) and others, five periods are discerned: before
Table 1

Variable definitions

Variable name Description

Temporal constraints

Work duration Time allocated to out-of-home work

Employment status Total number of hours worked a wee

• <30 h per week

• P 30 h per week

Work duration spouse Time allocated to out-of-home work

Employment status spouse Total number of hours worked a wee

• Non-working spouse

• <30 h per week

• P 30 h per week

• No spouse

• Spouse status unknown

Commute distance Self-reported distance between the ho

Number of trips in journey The number of trips in the chain of tr

home/workplace; a proxy for the num

Age of the youngest child • 0–5 years

• 6–11 years

• 12–17 years

• Adult child/no child

Day of the week Monday through Sunday; a proxy fo

Activity/travel context surrounding the shopping episode

Distance to access activity Self-reported distance between the pr

Transportation mode Main travel mode on the trip to the

• Car driver

• Car passenger

• Bicycle

• Walking

• Other modes (including public tran

Time previously spent shopping The total time allocated to shopping

Monetary budget constraints

Household income Total net annual income of the work

• <Euro 12,250

• Euro 12,250–19,049

• Euro 19,050–26,299

• PEuro 26,300

Spatial environment of the shopping episode

Spatial location • Randstad Holland, three large citie

• Randstad Holland, medium-sized c

• Randstad Holland, suburbs

• Randstad Holland, growth centers

• Rest of The Netherlands, more urb

• Rest of The Netherlands, less urba
home-to-work; home-to-work; during work; work-
to-home; and post home-arrival period. The analysis is

also disaggregated by gender, for two reasons. First, while

women have increasingly become engaged in paid labor,

they have remained responsible for themajority of house-

hold chores and perform most shopping duties (Bhat,

1996; Niemeier and Morita, 1996; Schwanen and Dijst,

2003). They are the ones to experience most time pres-

sure (Breedveld and Van den Broek, 2001). Second, some
evidence exists that women seem to enjoy shopping––

especially for consumer goods––more than men do,

which is consistent with the ‘‘. . .prevailing stereotypes of

shopping as a female activity’’ (Dholakia, 1999, p. 192).
activities on the day of inquiry (in min)

k:

activities by the worker�s spouse on the day of inquiry (in min)

k by the worker�s spouse:

me and work location (in km)

avel/activity episodes that starts at the home/workplace and ends at the

ber of activities to be performed during a time window

r store hours

evious and the current activity episode (in km)

current activity episode:

sportation)

until the start of the present activity episode (in min)

er�s household:

s

ities

anized

nized



Fig. 1. Spatial environments in The Netherlands.
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3.2. Data and definitions

Data from the 1998 Netherlands National Travel

Survey (NTS) were used. Started in 1978, this survey is a

continuous inquiry into the travel behavior of house-

holds. Every year, some 70,000 households participate in

the survey, yielding data on the travel behavior of about

130,000 individuals over the age of 4. In addition to

information on personal and household attributes, re-
spondents are asked to complete a trip diary for an

entire day, one section of which requires the reporting of

the characteristics of all trips (Statistics Netherlands,

1999).

The duration of stops in the activity patterns was

calculated on the basis of the information reported by

the respondents. Because no information was available

about on-site activity participation, it was assumed that
activity-episode duration was equal to stop duration.

Another limitation of the data is that types of shopping

activities (groceries, consumer goods, and so forth)

could not be differentiated. It was nevertheless felt that

the data yielded potentially useful information, because

the large sample size permitted the estimation of seg-

mented models. In addition, the data covers all spatial

environments and population categories to be found in
The Netherlands.

From the approximately 130,000 daily activity pat-

terns available within the 1998 NTS, the following were

selected: days on which at least one commute trip was

made; days for which complete information about all

trips was available; patterns from male and female heads

of households. In total, the data contain 23,831 com-

plete activity patterns of working household heads and
their partners undertaking at least one commute trip.

These commuting days are further referred to as work-

days. On 6017 of these workdays (25.2%), one or more

shopping activities were conducted. Thus, in the em-

pirical analysis, data were used from 6017 working in-

dividuals who collectively pursued 7542 shopping

activities on the day on which they kept a travel diary.

For these individuals the NTS contains information
about a range of personal and household factors which

have been used to create a set of explanatory variables

for the empirical analysis (Table 1).

In addition to these personal and household charac-

teristics, a large number of other explanatory variables

have been developed. Store hours vary considerably in

The Netherlands. Since 1996, the national government

has allowed shops to be open between 6 AM and 10 PM
on weekdays and Saturdays. At the local level, however,

a large variation in opening times can be observed,

partly as a result of local government regulation. In

1998, most shops used to be open between 9 AM and 6

PM on weekdays and Saturdays; on one evening per

week––typically on Thursday or Friday––shops were

allowed to remain open until 9 PM. This was usually
referred to as the shopping evening in The Netherlands.
Supermarkets tended to have extended opening hours

(from 8 AM to 8 PM). On Sundays, shops were nor-

mally closed with the exception of a few Sundays per

year (in December, for example). Detailed information

on store opening hours was not available for all local

authorities, so in this research the day of the week has

been used as a crude proxy indicator of opening hours.

The spatial distribution of shops is characterized by a
strong hierarchical structure. Traditionally, retail facil-

ities have been spatially distributed according to the

principles of central-place theory: the higher-order

shops were almost exclusively located in the larger city

centers, whereas lower-order shops were clustered in

small shopping centers in residential neighborhoods and

smaller settlements (Borchert, 1988). This spatial retail

policy seems to have inhibited the large-scale decen-
tralization of shops to car-oriented, suburban locations

(Evers, 2002). Over the past few years, however, the

suburbanization of shops to locations with good access

to the main road infrastructure has become easier.

Nevertheless, the traditional situation prevailed to a

large extent in 1998.

Ideally, neighborhoods where shopping activities are

executed should be classified in accordance with the
spatial distribution of shops. For privacy reasons, how-

ever, data at the neighborhood level are not available in

the NTS. As a consequence, a classification of Dutch

local authorities into six categories was used (Fig. 1),
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which combines the interdependent urban form char-
acteristics of city size, residential density, and land-use

mixing. Two criteria lie at the heart of the categoriza-

tion: the location of a local authority within or outside

the Randstad Holland; its urbanization level. Randstad

Holland is the heavily urbanized Western part of The

Netherlands. Local authorities located here are divided

into three large cities (Amsterdam, Rotterdam, The

Hague); medium-sized cities (including Utrecht); and
suburbs. The numbers of shopping opportunities and

product ranges offered vary markedly among these types

of local authorities. They are largest in Amsterdam,

Rotterdam, and The Hague and smallest in the subur-

ban environments. A fourth category is distinguished

within the Randstad Holland, the growth centers or new

towns. These communities were expressly planned in the

1970s and 1980s to encompass firms and households
relocating from the larger cities. They evolved into

dormitory towns whose residents show travel patterns

that clearly deviate from those of people residing else-

where (Schwanen et al., 2002). Outside the Randstad

Holland, locations are dichotomized into more urban-

ized and less urbanized. Clearly, the supply of shopping

opportunities is larger and more varied in the former.

Moreover, the number of shopping opportunities in the
latter type of environment has been reduced over the

past decades; many local shops were closed as a result of

increased competition, profit maximization by retailers,

and higher car availability and use among consumers

(Borchert, 1988).
3.3. Cox regression models

Hazard-based models are most appropriate for the

investigation of the effects of spatial and other factors on

non-negative variables such as shopping duration. This
class of models focuses on the hazard rate, or the

probability that an event or activity is terminated given

that it has lasted until some specified time t (Hensher

and Mannering, 1994). A higher hazard rate implies a

shorter expected activity duration. For the analysis of

the effects of independent variables (covariates), the

proportional-hazard formulation is often used:

hðtjZÞ ¼ h0ðtÞ expðbZÞ

where Z is a vector of covariates, b is a vector of pa-

rameters to be estimated, and h0ðtÞ is the baseline hazard
function. It is assumed that the hazards for two indi-

viduals with different covariates are proportional. Thus,

the effect of external covariates is to shift the entire

hazard function up or down; the functional profile re-

mains the same for every individual. Cox (1972) devel-
oped a semi-parametric, partial-likelihood approach for

estimating hazard-based models. The advantage of this

approach is that it avoids the pitfall of inconsistent
baseline-hazard estimates resulting from the specifica-
tion of an incorrect distribution form (Mannering et al.,

1994). The Cox approach has been used quite frequently

in activity-based travel-demand analysis. Some recent

examples include Yee and Niemeier (2000) and Tim-

mermans et al. (2002).

To correct for violations of the proportional hazard

assumption, time-varying covariates are included in the

models. These covariates consist of interactions between
time-constant variables and a duration variable t. The
decision whether or not to include time-varying covari-

ates was made after visual inspection of the estimated

partial residuals (Schoenfeld, 1982) and estimation of

models with interaction effects between covariates and

duration (Yamaguchi, 1991). The final definition of the

interactions was chosen so as to maximize the statistical

model improvement after their inclusion.
4. Shopping activities by gender and period of day

This section presents some descriptive analyses of the

duration of shopping episodes on workdays as an in-

troduction to the more formal modeling of shopping

duration. Consideration is first given to the allocation of

shopping activities to different parts of the workday,

however, because understanding of the duration of

shopping episodes may thereby be enhanced.

As expected, females are more likely to pursue
shopping activities on workdays than men, but the

overall gender difference is not particularly large: of all

the shopping activities on workdays, 58% are conducted

by women versus 42% by men. The magnitude of this

gender difference varies, however, with the period of

the day. In particular, females conduct more shopping

activities than men do in the period before the home-

to-work commute and during the return-home com-
mute. Males, on the other hand, undertake most of their

shopping after they have returned home from work

(Table 2). The type of spatial location is only weakly

related to shopping propensity. The average number of

shopping episodes per worker who engaged in shopping

was calculated for each of the six spatial locations.

Kruskall–Wallis tests indicate that there were no sta-

tistically significant differences for men, although the
total number of shopping activities per female pur-

chasing goods did vary statistically significantly with the

spatial environment (at the 10% level). The only clear

difference is, however, that the average for the growth

centers is lower than elsewhere, indicating that the

working women who shop there are the least likely to

engage in more than one shopping episode. In short, no

strong empirical support has been found for the con-
tention that residing in a more urbanized environ-

ment induces more frequent shopping participation on

workdays for either male or female heads of households.



Table 2

Shopping episodes by gender and period of workday

Male head of household Female head of household Total

N % of Total N % of Total N % of Total

Before home-to-work period 249 7.8 563 13.0 812 10.7

Home-to-work period 126 3.9 159 3.7 285 3.8

During-work period 342 10.4 416 9.6 758 10.1

Work-to-home period 810 25.3 1350 31.1 2160 28.6

Post home-arrival period 1682 52.6 1855 42.7 3537 46.9

Total 3199 100.0 4343 100.0 7542 100.0

Table 4

ANOVA of the duration of shopping episodes (in min) on workdays

F -statistic p

Main effects

Intercept 1307.5 0.000

Gender 21.9 0.000

Period of workday 26.4 0.000

Spatial location 7.4 0.000

Interaction effects

Gender �period of workday 2.1 0.083

Gender � spatial location 0.8 0.609

Period of workday � spatial location 1.6 0.054

Gender �period of workday � spatial
location

1.8 0.018
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A note of caution needs to be made, however, because

it is still possible that the frequency of shopping partic-

ipation per week, or shopping propensity on non-work-

days vary with the degree of urbanization.

Unfortunately, differences on a weekly basis could not

be assessed, because the NTS only provides single-day
trip data.

With regard to shopping duration, the analysis cor-

roborates the hypothesis that women allocate more time

to separate shopping episodes (Table 3). The average

duration also varies with the period of the workday. The

mean is lowest in the during-work period, which may be

related to the fact that many shopping activities in this

period consist of workers leaving their workplace to buy
lunch. The averages for the two commute periods are

highest, while those for the before home-to-work and

post home-arrival periods have intermediate values. The

higher averages for the commute periods result from a

small number of shopping activities during the commute

periods having a very long duration. In the majority of

cases, shopping episodes nested in the commute last less

time than visits to shops following home arrival.
An ANOVA indicated that the spatial environment in

which the shopping is conducted affects its duration

after account is taken of gender and time of day. In fact,

the test shows that the three-way interaction between

gender, time of day, and spatial location is significant

(Table 4). In other words, the effect of the spatial envi-

ronment varies for men and women between various

parts of the day. The estimation of separate Cox re-
gression models can therefore be justified not only on

theoretical grounds, but also on the basis of these em-

pirical results.
Table 3

Average duration of shopping episodes (in min) by gender and period of wo

Male head of household F

Mean S.D. M

Before home-to-work period 25.4 29.6 3

Home-to-work period 33.4 66.0 4

During-work period 16.2 21.4 2

Work-to-home period 35.0 61.2 3

Post home-arrival period 29.2 28.9 3

Total 29.2 41.2 3
5. Determinants of the duration of shopping activities

This part of the paper describes the Cox regression

analyses of the duration of shopping episodes, disag-

gregated by gender and time of day. Table 5 contains all

models for working female heads of households; Table 6

those for working men. Only variables that are statisti-

cally significant, or approach significance (in all cases
p < 0:20), are included in the final model specifications.

The results should be interpreted as follows: a positive

coefficient increases the hazard and thus decreases the

expected or average activity duration, whereas a negative

coefficient is indicative of a longer duration.
5.1. Temporal constraints

Six out of 10 models support the hypothesis that the

time allocated to work negatively affects the duration of
rkday

emale head of household Total

ean S.D. Mean S.D.

4.6 34.5 31.8 33.4

6.0 66.6 40.4 66.5

0.0 21.2 18.3 21.4

8.9 60.5 37.5 60.8

4.5 36.8 32.0 33.3

4.9 45.9 32.5 44.0



Table 5

Cox regression models of the duration of shopping episodes for working female heads of households by period of workday

Before home-to-work

period

Home-to-work period During-work period From work-to-home

period

Post home-arrival period

b SE p b SE p b SE p b SE p b SE p

Temporal constraints

Work duration on day of

inquiry

0.001 0.000 0.032 5.1E)04 1.7E)04 0.003

t < 60 �LN(work duration on

day of inquiry)

0.270 0.061 0.000

t < 30 �works P30 h per

week

0.747 0.226 0.001

Work duration partner on day

of inquiry

0.002 0.001 0.018

Partner works P30 h per

week

)0.243 0.181 0.180 )0.236 0.105 0.025

t < 30 � partner works > 12 h

per week

0.241 0.072 0.001

LN(commute distance) )0.067 0.035 0.058

Number of trips in the journey )0.258 0.120 0.031 0.262 0.060 0.000 0.316 0.041 0.000

t �number of trips )0.006 0.001 0.000

t < 20 min �number of trips 0.765 0.128 0.000

t < 45 min �number of trips 0.476 0.129 0.000 0.229 0.108 0.034

Youngest child aged 12–17 )0.367 0.129 0.005 0.443 0.280 0.113

Monday 0.443 0.133 0.001

Thursday 0.219 0.115 0.058 )0.119 0.070 0.090 )0.192 0.060 0.001

Friday 0.289 0.116 0.130 )0.357 0.148 0.016

t < 30 �Friday )0.409 0.091 0.000 )0.401 0.074 0.000

Sunday 1.389 0.457 0.002

Activity/travel context

Distance to access the activity

episode

)0.107 0.024 0.000

LN(distance) )0.309 0.041 0.000 )0.183 0.034 0.000

t < 30 min �LN(distance) )0.176 0.413 0.000

Car passenger )0.423 0.168 0.012 )0.235 0.120 0.050

Bicycle 0.367 0.061 0.000 0.165 0.062 0.007

Walking 0.138 0.078 0.079

Other modes 0.296 0.109 0.007

Monetary constraints

Household income Euro

19,050–26,299

0.211 0.092 0.022

Spatial environment

Randstad Holland, three large

cities

)0.380 0.186 0.041

Randstad Holland, medium

cities

)0.172 0.093 0.063

Randstad Holland, suburb 0.222 0.139 0.110 0.295 0.093 0.002
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shopping episodes. As the time spent working on the
day of inquiry increases, men�s shopping episodes tend

to be shorter during the two commute periods and the

post home-arrival period. For women, the effect is sta-

tistically significant in the during-work and post home-

arrival periods. In addition, for shopping activities

conducted by females on the return-home commute, the

probability of terminating the activity is larger for t < 60

min, implying an over-representation of shopping ac-
tivities of a limited duration during this part of the

workday. Furthermore, employment status is included

as an explanatory variable in two additional models.

Shopping episodes tend to be shorter during the before

home-to-work period for men working more than 30 h a

week, while many activities conducted by women during

the commute to work tend to take less than half an

hour.
Consistent with previous research (Bhat, 1996), the

effects of work duration are not limited to the shopping

participation of workers themselves. The time devoted

to paid labor on a daily or weekly basis also has im-

plications for the spouse�s shopping behavior on work-

days. The more their female partners work, the longer

males� shopping episodes in the during-work period tend

to last, while those before and during the commute to
work take more time when the spouse is employed for

over 30 h or for 12–29 h per week respectively. Similarly,

women�s activities in the home-to-work and during-

work periods last longer when the male head of house-

hold works more than 30 h a week. These results suggest

that, when both spouses are employed, the responsibil-

ities for household maintenance are shared between the

heads of household and allocated to individuals on the
basis of the available time budget.

In some instances, however, the duration of shopping

activities decreases with the time the spouse allocates to

paid labor. In particular, the more time the partner

devotes to work on the day of inquiry, the shorter wo-

men�s shopping episodes during work become, while

those in the post home-arrival period also take less time

when the partner works over 30 h a week. The same
effect can be noticed for males� shopping activities on the

return-home commute. It appears that, in two-worker

households, the time allocated to shopping on workdays

is sometimes expressly limited so that more time be-

comes available for recreation or social activities.

While work duration is an important determinant of

shopping duration, the direct impact of commute dis-

tance is much more limited. Commute distance is only
included in the model for females for the before home-

to-work period, showing that episode duration increases

with commute distance (Table 5). The effect of having

children is also limited. Only for shopping activities

before work is the age of the youngest child important.

For women whose youngest child is aged 12–17, epi-

sodes conducted in the before home-to-work period are



Table 6

Cox regression models for the duration of shopping episodes for working male heads of households by period of workday

Before home-to-work

period

Home-to-work period During-work period From work-to-home

period

Post home-arrival period

b SE p b SE p b SE p b SE p b SE p

Temporal constraints

Work duration on day of

inquiry

0.002 0.001 0.001 0.001 0.000 0.004 4.1E)04 0.000 0.013

Works P30 h per week 0.458 0.196 0.019

Work duration partner on day

of inquiry

)0.003 0.002 0.086

Partner works P30 h per

week

)0.295 0.177 0.096 0.121 0.086 0.163

Partner works 12–29 h per

week

)0.474 0.233 0.042

Youngest child aged 12–17

years

0.420 0.282 0.136

Number of trips in the journey 0.159 0.097 0.102 0.180 0.110 0.102 0.120 0.036 0.001 0.289 0.047 0.000

t � number of trips )0.004 0.002 0.005

Wednesday )0.366 0.244 0.134

Thursday )0.224 0.096 0.020 )0.313 0.065 0.000

Friday )0.235 0.141 0.096

t < 30 �Friday
t < 40 �Friday )0.286 0.098 0.004 )0.453 0.065 0.000

Activity/travel context

Distance to access the activity

episode

)0.024 0.013 0.058 )0.214 0.038 0.000

t < 30 min �LN(distance) )0.166 0.046 0.000

Time previously spent shop-

ping

1.8E)04 0.000 0.013

Car passenger )0.198 0.107 0.064

Bicycle 0.334 0.094 0.000

Other modes )0.498 0.262 0.057

Monetary constraints

Household Income Euro

12,250–19,049

0.199 0.112 0.075

Spatial environment

Randstad Holland, three large

cities

)0.905 0.342 0.008 )0.249 0.124 0.047

Randstad Holland, medium

cities

)0.793 0.353 0.025 0.272 0.159 0.086 )0.178 0.127 0.159

Randstad Holland, growth

center

)0.156 0.168 0.016 )0.245 0.102 0.017

75 < t < 120 �Randstad

Holland, growth center

0.688 0.412 0.095
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longer, while those in the home-to-work period are
shorter than episodes for other women. Shopping epi-

sodes before traveling to work undertaken by men in

households where the youngest child is aged 12–17 years

also take less time.

Coupling constraints also result from the number of

activities a worker has to perform during a time win-

dow. This factor is included in one way or another in all

the models but one, the exception being that for men�s
during-work period. As expected, shopping activities

consume less time, as the number of trips or activity

episodes rises. However, the effect of the number of

trips often tapers off with time and in three cases––the

before home-to-work period for women and the post

home-arrival period for males and females––the effect

eventually reverses. This result seems to indicate that

long-lasting shopping activities are only combined with
other activities in a single journey when very long peri-

ods of time are available for out-of-home activities.

Store hours appear to be an important determinant of

shopping episode duration, especially for working wo-

men. As explained above, the day of the week is used as

a proxy measure for store hours. Females� shopping

episodes in the before home-to-work period are shorter

if they are pursued on Sundays, reflecting that when
shops are open they are usually closed until noon. The

same relationship, albeit weaker, can be noticed for fe-

males� shopping activities before they travel to work on

Mondays. On Thursdays and Fridays, women�s shop-

ping episodes before traveling to work also tend to be

shorter and episodes during the return-home and post

home-arrival periods longer. Apparently, women use the

temporally more extended supply of retail facilities on
these days (the shopping evening) to shift long shopping

activities to the after-work periods. Working men also

spend more time per shopping episode after work on

Thursdays and Fridays.

5.2. Activity/travel context and monetary constraints

The immediate activity/travel context of the shopping

episode has a clear impact on shopping duration.

Shopping activities tend to last longer when a worker

has traveled a greater distance to reach the shopping

facility. However, the effect of distance tapers off with
activity duration in the post home-arrival period for

both men and women. Thus, the utility received from

the participation in the shopping activity compensates

the disutility of traveling. The diminishing effect of tra-

vel distance indicates that this compensation is partic-

ularly pertinent during the first 30 min or so of the

shopping activity. The transportation mode used to

reach the facility is also related to activity duration. If
workers travel on foot or by bicycle, they allocate less

time to the activity; if however they travel as a car

passenger or by public transportation, they spend more
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time per shopping episode. In general, the effects are
consistent with the concept of the travel-time ratio; that

is to say, travel time and activity duration are positively

correlated (Dijst and Vidakovic, 2000; Schwanen and

Dijst, 2002).

In contrast, the amount of time previously spent

shopping and household income appear to be relatively

unimportant determinants of shopping duration. With

regard to previous shopping participation, a statistically
significant effect could only be detected for men during

the post home-arrival period, revealing that the current

episode takes less time, as men�s previous participation

is larger. In other words, men�s need for shopping be-

comes increasingly saturated on workdays. In addition,

income dummy variables are included in the models

twice––for men and for women during the return-home

commute. Both show that workers from medium-in-
come households engage in relatively short shopping

episodes when traveling from work to home. The fact

that only limited effects are found of monetary budget

constraints and previous shopping participation does

not necessarily mean that their real impact is small. It

may well be the case that both factors have been poorly

operationalized. 2
5.3. The spatial environment of the shopping episode

The environment in which shopping activities are

conducted affects their duration. In general terms,

shopping episodes on workdays tend to take more time

as the degree of urbanization increases.

For females, the duration of shopping episodes is
positively correlated with the degree of urbanization

both within and outside the Randstad Holland during

the before home-to-work and the during-work period. A

similar correlation can be found for women visiting re-

tail locations outside the Randstad Holland during the

return-home and the post home-arrival parts of

the workday. For women visiting shops located in the

western part of The Netherlands while commuting, the
results are slightly different. Females� shopping episodes

during the return-home period tend to last longest when

the shopping is undertaken in the medium-sized cities,

followed by the three large cities and the new towns. For

shopping undertaken in the suburbs during the return-

home commute the hazard rate is first lower and then

higher, indicating that the variation in shopping dura-
2 The impact of previous activity engagement stretches across

multiple days (Kasturirangan et al., 2002). Because the 1998 NTS only

provides single-day data, the influence of activity engagement on

previous days could not be included in the analysis. The household

income variable in the 1998 NTS primarily differentiates between

households with low incomes and those with lower-medium incomes;

all households with a medium-high or high income are grouped

together in a single income bracket (Schwanen et al., 2002).
tion is smaller than in other environments. The only
difference for the home-to-work period is that shopping

episodes in the new towns tend to last for a shorter time

than elsewhere.

For working men, the association between degree of

urbanization and shopping duration is strongest for the

two commute periods. As the degree of urbanization is

higher, shopping episodes tend to last longer. During the

post home-arrival period, shopping episodes in the least
urbanized areas outside the Randstad Holland tend to

be shorter, while episodes lasting between 75 and 120

min are over-represented in the growth centers within

the Randstad Holland. The impact of the spatial envi-

ronment is very limited or absent in the before home-

to-work and during-work periods. Table 6 indicates

that, for the latter part of the day, men�s shopping epi-

sodes tend to be shorter if they are conducted in the
medium-sized cities of the Randstad Holland. This find-

ing may result from men working in these cities being

more likely than their counterparts in other environments

to buy lunch at activity locations outside the office.

In short, the impact of the spatial environment is

complicated and differs with the time of day for both

men and women. However, the estimation, together

with the results in Section 5, provides more empirical
support for the spatial variety hypothesis than for the

spatial flexibility hypothesis. Instead of enabling more

frequent but shorter shopping activities, an environment

with a larger and more varied supply of shopping op-

portunities leads to longer shopping episodes for

working male and female heads of households. This

positive association seems to reflect on the one hand that

in more urbanized environments a larger proportion of
episodes consists of shopping for consumer goods;

shopping for these generally consumes more time. On

the other, the presence of a large and varied supply in-

cluding both high and low-quality shops may provide

people with more mental stimuli (Tonn, 1984), and in-

duce them to allocate more time to shopping than ini-

tially planned.

One might argue that the longer shopping duration
in more urbanized environments is an artifact of the

inclusion of variables that measure the travel effort re-

quired to reach the shopping facility, such as the dis-

tance covered and the mode used. However, models

have also been estimated which exclude such variables

and those showed similar results: that is to say, shopping

activities tend to last longer as the degree of urbaniza-

tion increases.
6. Discussion

This paper has described the investigation of the de-

terminants of the duration of men and women�s shop-

ping activities during workdays. It concentrates on
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shopping activities rather than shopping travel, because
travel demand is for the largest part derived from peo-

ple�s participation in activities that are separated in

space and time. It is believed that a focus on activity

duration can enhance our understanding of the rela-

tionship between travel patterns and their determinants,

such as personal and household characteristics and ur-

ban form.

Using data from the 1998 Netherlands National
Travel Survey, the research confirmed that temporal

constraints and the activity/travel behavior surrounding

the shopping episode affect its duration. However, the

effects of monetary budget constraints, commute dis-

tance, the presence and age of children, and the time

previously spent shopping on the day are small for both

men and women. After time availability has been taken

into account, the spatial environment in which the
shopping is pursued matters. Although it does not seem

to affect the frequency of shopping on workdays, a

larger and more varied supply of shopping facilities

seems to act as an inducement to more intensive par-

ticipation per shopping activity. In other words, more

time tends to be spent per shopping episode in more

urbanized environments. One behavioral interpretation

of this result is that a larger and more varied supply of
shopping opportunities induces people to allocate more

time to shopping.

While the analysis has yielded clear results on some

points, other issues evidently merit more attention in

future work. Issues that should be considered more ex-

tensively are the effects of past activity engagement and

store hours on the duration of shopping episodes. In

addition, while some clear results for single-day data
have been found, the conclusions might be different if

information were used about the duration of all shop-

ping episodes during a complete week. Diary data cov-

ering a complete week should preferably be used. This

would, for instance, enable an investigation of the im-

pact of shopping activities during weekends and other

non-workdays on shopping episodes on workdays. Fu-

ture research should also use more detailed activity
categorizations, distinguishing at least between grocery

and consumer shopping, as well as geographical indi-

cators at the neighborhood level. Notwithstanding these

limitations, the current study has shown that variations

in shopping duration also have a spatial component. An

explicit consideration of this geographical variation may

provide additional understanding of differences in

shopping behavior and time use in general.
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