Urban form and trends in shopping journeys: Empirical

evidence from the Netherlands.

Orit Rotem-Mindali
OTB Research Institute for Housing, Urban and Mobgtudies
Delft University of Technologyemail.o.c.rotem@tudelft.nl
Phone +31(0)15-2785030 fax +31-(0)15-2783450

Prepared for the RSA Annual International ConfeeeriRegions: The Dilemmas of Integration and
Competition”,University of Economics Prague, Czech Republic, 27th-29th May 2008

Keywords: Travel behaviour, shopping, spatial activity pats

Abstract

The 28" century is characterized by fundamental changgeisonal mobility and consequently in aspects such
as technology, economy and lifestyle. Shoppingnaeparable

element of personal activities, have gone throughificant transformations.

On the Supply side, retailing has evolved in tweeass: spatial location and organizational stmectu
Movement from city center into the outlying areais example of modification in spatial locationrefailing.
Changes such as growing store size, planned ceardrstore chains, demonstrate organizational reatiifns.
These changes, together with changes in the dermidedof retailing, such as a rise in consumptiorelkg
associated with changes in lifestyle preferences sotio-economic attributes, have generated a roomiis
dynamic retail environment.

This research aims to identify some of the changesr time in consumers’ shopping behavior in the
Netherlands, by using The Dutch national travekeur(NTS) database from 1993-2005. The data endbles
identify shopping frequency, shopping time and diatrme. Furthermore, it can be used to analyze how
shopping is organized over the day. And may usexhswer questions such as what travel mode is T$exe
changes will be related to other trends, such egiffe of car ownership, and women patrticipatiothim work

force.



I ntroduction

Researchers have labelled today's society as hririge ‘consumption era’or ‘consumption culture’and
addressed the modern society as tt@sumer society(Baudrillard 1998; Miles 1998; Lee 2000; Slatef@p
Clarke 2003; Goss 2004; Zukin and Maguire 2004gneftonsumer goods and services are not mereltedrea
bought, accumulated and used (McCracken 1988; Celnp®94), but are a means of communication (like a
language), a system of ideological values, a sdaiattion. This type of definition reflects on tlgeowing
importance of shopping activity within householdstivity patterns. Shopping gradually take an intgair role

in the everyday life. With the increase of persanability investigations are needed that qualifg tmportance

of shopping-related trips.

Retail systems, as an inseparable element of parsactivities, have gone through significant stowat
transformations. On the supply side, retailing bBaslved in two aspects: spatial location and orzitional
structure, both depending on national legislatiamsl policies. On the demand side, consumer behaviou

changed considerably, with the general tendendyonéasing importance of shopping over the pashdes.

It can be expected that, due to many developmshtgping behaviour changed. Such developments méay b
households (such as increase of women in the wartfancrease of car ownership, etc.), spatialdsesprawl,
network city developments (Hajer and Zonneveld 208nd policy changes (relaxation of retail looati

policies; relaxation of opening hours), ICT, andawh.

Although there is much attention to the role of $§ing and employment in the network society, lessnébn is
devoted to other activities and services, includshgpping. Shopping is a substantial part of weeldvity
behaviour for every household. It is expected gfzpping behaviour is closely related to urbancstne
(Handy 1993).

This study aims to identify the most important ajesin consumers’ shopping behaviour over timeeiation
to the urban environment, and to trace back thkiente of urban environments and personal mobdity
shopping behaviour. One would expect that suchiesudlready exist, and indeed, such studies eris i
gualitative way, however, quantitative, longitudioaerviews of shopping demand are lacking. Therhardly
any analysis of spatial shopping behaviour oveetigince all studies are cross-sectional studies.

This paper will present a brief literature review the retail system and accessibility, changesaational
patterns. Using the Dutch National Travel SurveySN(DVG het Onderzoek VerplaatsinGsgedrag) the paper
will describe shopping trends in the Netherland9@:2006) and will analyze the influence of spasialicture

of the urban form on shopping trips. The analysisexplore the changes in activities within andside home
municipality, modal split, distances travel, tripurdtion and departure time. This will be preformieyd
descriptive analysis and by using regression agd hoodels to understand the role of the built emvinent.

The paper concludes with a discussion on the faetffecting consumers’ behaviour.



Literaturereview

This research aims to point on spatial consequesfcelsanges in households’ consumption patterresetbre it
is important to understand the context of the gaepigical dispersion of retail. Factors affectingiledlispersion
range from social to technological and to instdanél aspects (Mulhern, 1997). For example, sod¢iahges are
expressed in the dispersion of retail following plagion decentralization (Hughes, 1974, Kim et 2005).
Theretail system

Retailingis defined as the activities incidental to sellipr@ducts to ultimate consumers. Retail activitiase
seen remarkable changes since the ancient marketewing in the city square. Organizational strustur
technology and a variety of other external so@egnomic and locational changes have had theirdtapn the
daily and less frequent interactions between coessirand retailers. Early studies have considertdl @s a
local market activity and retail theory has evolweidh a local market perspective (Severin et a00D).
Normative spatial models such as Christaller’'s {€aler, 1933) central place theory or spatiakiattion
theory, have generally focused on local marketlte¢@hepherd and Thomas, 1980).

The present dayetail marketcan be described by four key elements: locationprine, demographics and
lifestyle. A market is contained within differeneagraphical scales ranging from a neighborhood! leve
metropolitan, national and global scales. The lefepopulation income and income distribution defitihe
market size. The socio-demographic attributes afkatasegments, such as age and gender, diffefestylies
resulting from ethnic identity, environmentally oious communities etc. create sub-markets withiowar
preferences (Jones and Simmons, 1990). For théelasyears we have been witnessing a continuoustgrof
the retail market. This growth is much attributesl higher income per households, due to economic
improvements and higher women participation in ldét®or market, a rise in demand for larger diversityd

lower prices of products.

Accessibility and changesin the locational patterns

The locational patterns of retail facilities havevays conformed to accessibility considerationshisTwas the
case with town center and neighborhood street catoees, and this was the case with strip devedopiralong
highways when automobile-dependent suburbanizatinaerged in North America. The advent of expressway
or freeways, also called Limited Access Highwaysyeyrise to the development of large shopping centéh
huge malls at highly accessible network nodes,tgubeg for strip development. In the North Aneah case,
accessibility has become synonymous with car dviditha

The private car is a main factor contributing teessibility changes in metropolitan areas. The gbeivcar
reduces travel time to destinations and incredsef¢edom of choosing when and where to travel.

A main impetus for the development of shopping eenhas been the geographic shift of the populdtimm
cities to suburbs (Mulhern, 1997), much as a resiiltincreasing real estate rents in the inneesitiThe
population shift to suburbs established new paéntiarkets, which facilitates the support of newanpled
shopping centers. A major force for location shdfsshopping centers in the Netherlands is atteub the
formation of urban polycentric developments, whiebult in imperative changes of the entire housghotivity
patterns.

In general, the ideas behind polycentric urban ldbgwveents or network cities and changing activititgrais are
a result of the dynamics of urban regions. The petwity is a complex concept, which refers to pelytric and

sub-center developments (Hajer and Zonneveld, 2d@{ers and Hoppenbrouwer, 2001, Dieleman anddtalu



1998), to be seen in both urban structures andrlyimg activity patterns. Activity patterns are aohder
concept, explaining household’s and individual'atsgd behaviour and their derived travel (Maat let 2005).

The dynamics of the urban regions can be charaettras the transformation from the monocentric twitthe

polycentric urban region. Two intertwining processge often highlighted to typify the transformati this

new urban configuration. The first one is the depeient of new forms of clustering of economic dtige and
employment (in particular office employment andHirgnge consumer services) in new sub-centerssacitys

regions rather than merely in cities (Schwanen.e2@04).

The second process that appears essential in xeeptric urban model is the emergence of new apadtitivity

patterns and their derived from of travel. Paraltelthe dispersal of employment and services ovirger

variety of sub-centers, suburbanization tends telacate and people’s action space have widenedadtie

vast expansion of the automobile system (Anas.etl@8B8, Schwanen et al., 2003, Buliung and Karlatpg
2006). The spatial bonds of home with places ofkwehopping and leisure and entertainment actgvitiave
become increasingly loose. Primarily car-born actpaces connect more different types of residepliees
with more different clusters of work and other gadnd non-daily activities. The strong orientatiminaction

spaces on the most nearby city center has beeacezplvith more polycentric ‘criss-cross patterngrourban
regions in which this city center is just one o thode similar to other suburban location or othdsurban

municipalities (Schwanen et al., 2003).

The Dutch National survey

This paper will provide longitudinal research oftBlu shopping behaviour 1993-2005. Because therbariy
shopping data over this period, the data will beévee from travel data, which includes ‘shopping’'apurpose.
This source is the Dutch National Travel Survey NO&/G het Onderzoek VerplaatsinGsgedrag). The Dutch
NTS is a cross-sectional travel diary survey ofdahold travel behaviour. The survey provides infion on
approximately 600,000 trips made by about 150,0@lviduals each year. Each respondent completépa tr
diary for one day and is asked to provide inforomaton personal and household attributes. For egpbrted
trip the respondents are asked to state the pugddage, mode of transport used, distance, orayid destination
and starting and ending time (Van Evert and Mo2@00, Schwanen et al., 2001, Susilo O. Yusak aadtM
2007). Over the years the NTS has been improwatiruously. For example, during the period 19988¢he
analysis period of this paper) the NTS has beenifiaddtwice: in 1999 and in 2004. This may have som
influence on the consistency of the reported resifan Evert and Moritz, 2000, Susilo O. Yusak afaht,
2007). Nevertheless, the assumption of this paptirait the difference results are comparable.

The data enables to identify shopping frequencgpping time and travel time. Furthermore, it canubed to
analyze how shopping is organized over the day. magl used to answer questions such as what traseé s
used. These changes will be related to other trenud$ as the rise of car ownership, and womericgzation in
the work force. Moreover, later on be related ttaitepolicies, such as ‘peripheral retail policiemhd its

relaxation and policies on opening hours.

Analysisresults

The literature describing shopping behaviour andted travel in the Netherlands is very limited. 3¢p one

can find some information on trends in retail salag this is also limited in years. Figure 1 destostes the



trends line in retails sales between the years -P2®0. This figure indicates on a sales growth cdit25% for
the period discussed.

Yet the proportion of the number of shopping tipslightly decreasing over the years. From the prirpose
split demonstrate in Figure 2 one can notice thiptdurposes proportion do not change much exaept the
small decrease in shopping and a minor increaseuinber of leisure activities. It is important sématt there
might leisure purposes and shopping activities bmynixed, since shopping may be perceived alsoleiswe
activity.

Figure 3 and figure 4 present mean travel distapeggperson and mean trip duration per person deroro
further understand the travel behavior of shoppelgted trips. Figure 3 shows that the mean trdigthnce for
shopping purposes has not changed significantlfhi@ryears 1993-2005 (remains roughly 5 kilomeperstrip).
This receives further support when comparinght® mean distance traveled for work purposes whake h
increased significantly from approximately 15 kiletars per person per trip to approximately 21 kéters in
2005.

Adding to these results, it has been calculatetthigaaverage proportion of number of shoppingtadptside the

home municipality is 19.7% in comparison to worlated trips 52.1% for the years discussed.

Figurel: The Netherlands retail trade™ sales index (1994-2000)
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* Retail trade is the trade in goods. in the state in which they are purchased, to
households and individuals.

Source the Netherlands CBS

While for number shopping trips this proportion Ima been significantly changed over the yearspfonber of
work trip the average proportion of trips outsiderte municipality have increased from 48.2% (1993)6.3%
(2005). Figure 4 demonstrate similar results far tihanges in average travel distance when diffiatérd
between travel within Home (H) municipality andvied outside home municipality for work and shopping
purposes. For shopping Purposes travel distancedtashanged significantly both for within and adéshome
municipality while average travel distance haveedisignificantly for work purposes both withinoffn 4.0-5.6
km) and outside (26.5-32.6 km) home municipaldythe years 1993-2005

Fig. 2: Mean travel split
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These results indicate on the possible preferefficheo population accept longer commuting trips, But

shopping purposes ‘near by’ shopping locationsfavered. In contrast to the literature, this résalses the

hypothesis that travel activity patterns for shogppurposes are not similar to the “criss crossvet pattern of

employment purposes, and that the distance travehaedins relatively low.

Fig. 3: Mean travel distance per person
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Fig. 4:rgkan travel distance (Index 1993=100)
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Figure 5: Travel distance within and outside homaitipality
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Figure 6: Average trip duration gerson
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Figure 5 describes the travel distance within amt$ide home municipality . it is shown that distastraveled

for work outside home municipality are much longen those for shopping purposes. While for wostatices

reasches 30 km. fir shopping activities distaneesh 15 km. in 2005.

Figure 6 illustrates the trend line of mean tripadion per person. Trip duration includes only tinee to reach

the activity and it does not include the duratidrihe activity itself. As can be seen in Figure ighehere is a

minor decrease in shopping related trip duratiorcdmparison, work purpose related duration reveatend of

increase trip duration (the change in 1999 coneenhange in methods of collecting the data). Thégy re

supported by the growing use of the private caraasbe seen in Figure 7.

Figure 6: Average trip duration per person
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Figure 7 illustrates the modal split for the adgivdf shopping. It is interesting to see that fr@893 -2001 non-

motorized transportation has had the highest ptapoof use for shopping. But it shows an ongoirgréase.
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In 2001 the proportion of private car use for stingphas exceeded the alternative of non-motorized




transportation. Figure 8 and Figure 9 attempt falar the change by differentiating according tadgr. While

male modal split (Figure 8) shows a rather stagm@md in which each mode maintain a more or lesses

proportion. For female modal split (Figure 9) demstoate a continues trend of reduced use of non-izetb

transportation and at the same time an increasesénof the private car for shopping purposes. Higerin

women use of private car corresponds with the as®ein car ownership level, especially the increafse

households with more than one car. In 1993 only b8¥ouseholds had more than one car, and by 26964t

the households had more than one car. In this gemed women use of private car for shopping puepdsave

increase in 11.5%. this may suggest that raisairoawnership have affected the use of car by woraithere

should be more reasons for this change in mod#l §phe of the possible explanations could be tigdr

proportion of woman participating in work force gbre 10). This may explain more time constraing #ffect

mode choice.

Figure 7: Modal split
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Figure 9: Modal split by gender (Female)
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Figure 8: Modal split by gender (male)
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As discussed earlier in the paper, one of the efttienges employed in the dutch retail marketas¢taxation

of opening hours, which occurred in the Netherlands996 (Hamermesh and Pfann, 2005). Figure Ebhgts



to demonstrate shopping behaviour before and #fierchange. Figure 11 demonstrate trip depatiore for
different years before and after 1995. The resulggest that on average people do not changeisantfy the
timing of their shopping activity. This is true fboth before and after 1995 which demonstrate ampiatterns.
Yet in 2005 a change in trip departure time is bletaThe second peak hour for shopping departore Gccurs
later than in previous years. It is important tanpohat Figure 11 is examining the average tripataure time
and it is possible that when a non aggregate aisalysapplied the results may be different. Fornepke,

workers who previously had work schedule constsaihat interfered with the shopping opportunitiesyrfind

that the relaxation of opening hours enables tft &iwards unavailable times.

Figure 11: Trip departure time
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Urban form and trendsin shopping jour neys

This section will describe the result for the mdidgl attempts that were conducted in order to ustdexd how
urban form influences the patterns of shoppingrjeys. The data used for this purpose is basedeDtitch
national survey and complementary land use datéchaill express the urban form attributes sucheasl of
urban density, retail density, part of a polycentggion, population size per municipality etc. #agiables used

for the modelling purpose are shown in table 1.

Each of the models is calculated for three yea®8512000 and 2005. This is preformed in orderttaio an
understanding on the changes over the time. Inj®itant to stress once more on the fact the Doétional
survey had several modification in definitions afriables. Therefore, it may partly influence thenparison

ability over the years.



Table 1: Description of variables:

Variable name

Description

Male

Age <25

Age 25-39

Age 40-64

Age 65 an older
Dependent child in HH
Household size
Personal net income
Higher education
Employment status
Automobile availability

Population of home
municipality
VERYHIGH urbanized
Highly urbanized
Medium urbanized
Low urbanized

MNon urbanized

Rand

Maincity

Retail Density
USEAUTOM
USEPUBLIC
USENOMMO

USEQOTHER

Dummy variable for male individuals

Dumme variable for people younger than 25 years od age
Dummy variable for people the ages of 25-39 years
Dummy variable for people the ages of 40-64 years
Dumny variable for people 65 years of age or older

The existence of children younger than 12 years of age
Mumber of household members

Personal income after taxes per year

The individual has a university or polytechnic degree
Type of employment

The individual has a driving license and at least one automobile in the
Household

Mumber of inhabitants in Individual's home municipality

Home municipality has »>=2500 addresses per km?

Home municipality has 1500-<2500 addresses per km?

Home municipality has 1000-<1500 addresses per km?

Home municipality has 500-<1000 addresses per km®

Home municipality has < 500 addresses per km?

Home municipality is located within the Randstad metropolitan area
Home municipality is one of RMA's main cities (Amsterdam, Rotterdam,
Den Haag or Utrecht)

Mumber of retail companies per municipality

Main mode of transportation used is automobile

Main mode of transportation used is train/bus/metro

Main mode of transportation used is non-motorized modes
{walking/cycling)

Main mode of transportation used is other modes (

What isthetravel distance for shopping purposes?

This section focusing on the question what is thedl distance for shopping purposes and how daruform

attributes affect the distance travelled? Tablett2ngpts to answer this question it show the resofta

regression model

The variables constructing this model can be divideo three groups: SED (Socio-economic-demog@phi
variables, and urban form variables and mobilityialdes. Table 2 shows that male tend to travefdon
distances than female shoppers and this effe@ngfisant and similar throughout the years. Thenedrend can
be viewed also for employment status. A full timerker tends to travel longer distances. Consumétis w
dependent children tend to travel less than thadeut dependent children, yet the over the yeseddifference
between consumers travelling with or without demesridchildren decreases. This may be attributedhéo t
growing use of the private car. The private car roHgr an easy way of performing shopping actigitigith
more passengers, in particular, those who are ressile (i.e. children). This will be further disae in

following sections.



Table 2: Regression model for shopping travel dista(hectometres)

1995 2000 2005
Term Estimate tRatio Estimate tRatio Estimate t Ratio
Intercept 3549 6.88 53.27 8.08 31.79 18.08
Male 1.48 211 1.27 2.00 1.80 3.43
Higher education degree 3.97 a.a67
Employment status 1.38 1.65 1.80 275
Personal net income 0.87 2.67 0.52 214
Household size 1.25 1.64 -2.02 -3.90
Automobile availability -2.64 -1.54 3.15 1.97 -7 -3.95
Retail density 0.00 -1.98
RANDI[1-0] -1.55 -2.29
MAINCITY[1-0] 1.68 1.48
AGE 25-39 -8.22 -3.66 -B.63 277 -8.14 -4.79
AGE 40-64 -5.88 -2.78 -6.84 -3.02 -6.23 -4 83
AGE 65 and older -9.98 -3.57 -10.48 -4.03
Dependent children -8.74 -4.28 -7.43 -2.90
LOW urbanized -2.39 -4.32 -3.12 -3.91 -7.78 -4.78
MEDIUM urbanized -9.29 -4.73 -10.25 -5.00 -15.30 -9.35
HIGH urbanized -12.61 -6.37 -15.69 -7.91 1793 -11.35
VERYHIGH urbanized -18.18 -8 05 -22.08 -a.71 -17.14 -9.07
USEAUTOM 4548 10.70 34.21 575 5475 5248
USEPUBLI 16559  26.02 123.63 18.19 133.71 38.89
USENONMO -2.09 -1.77 -19.00 -3.22
Population accessibility 0.00 1.84
Observations (N) 21097 22446 43987
Mean of Response 46.827 46.1580 53.23066
R” 0.143 0.127 0.091
Adjusted R® 0142 0126 0091
F Ratio 194 9801 191.3321 367 6304
DF 18 17 12

It is interesting to view the effect of urban déysin distance travelled. Table 2 shows that whenrdan area
is characterized by a high density, shopping traighnces tend to be shorter than those urbanlessalense.
This is expected since the opportunity of perfogréctivities in general and shopping activitiepanticular are
larger. Activities are located closer since theamrbrea is more concentrated..

Another important finding is that Retail density iet significant in this model. Since retail depsis not
significant it hints on the spatial perception loé ttonsumers. Potential locations of shopping neaprieferred
not according on them being located in close prayimbut on other factors, specifically, mobilityna
accessibility related factors.

Table 2 also demonstrate that the use of a privaténcreases the distance travelled for shoppihg. use of
public transportation increases even more the mistaravelled. This may be explained that the dseublic
transportation is for travelling to location outsidome municipality (will be discussed in followisgction), and
as shown in Figure 8, it is rarely used. One castreffect on consumers is represented here bydhable
dependent children in the household. As it is destrated here the effect of shorter travel distaedeices over
time and in 2005 it is not significant. The explao for that may be the growing use of the priveae and the

rise in car ownership.



Wher e do people shop?

Previous section has discussed the changed ovsretrs of shopping within and outside home munilitipa
this section will try to answer who will most prdiha shop within home municipality and who will shoptside
home municipality? As described earlier the praparbf shopping trips outside home municipality ardy
19.7% from total shopping trips. In figure 4 anduiie 5 it is shown that there is hardly no chanigethe
distance travelled over time, both within and al#gshome municipality this may represents a consieeva
preference of consumers for shopping locationgiteesf more shopping opportunities in accessibtations.
Table 3 shows the results for a binary logit maaegd for estimating the tendency to shop withiroutside

home municipality.

Table 3: Shopping within home municipality

1995 2000 2005

Estimate t-statistic Estimate t-statistic Estimate t-statistic
Intercept[1] 1.34 1967 04s 460 1.20 9497
Male -0.08 -h.38
Personal net Income -0.03 -8.67 -0.01 -3.33 -0.05 -6.74
Housshold size -0.03 -3.50 0.04 452
Employment status -0.02 -2.45
Automohile availability 012 4.99
USEAUTOM -1.46 -23.25 -0.75 -8.01 -1.27 -10.82
USEPUEBLI -222 -30.87 -1.34 -13.63 -1.85 -14 .66
USEMOMNMO 0.84 13.09 1.36 1510 0.56 471
AGE 25-30 0.25 5.03 0.35 1013 042 a.63
AGE 40-64 0.06 2458 0.2a 867 0.37 a.50
AGE 65 and older 020 5.61 045 11.76 053 10.81
Dependent children in HH 0.26 10.54 0.23 511
LOW Urbanized 044 2112 0.40 1355 044 11.74
MEDIUM Urbanized 083 41.89 0.64 2725 0.70 17.82
HIGH Urbanized 114 47 89 1.14 ar26 1.14 2867
VERYHIGH Urbanized 133 4517 1.24 3154 0497 10.34
Number of ohbservation (N) 138318 77500 43987
DF 15 14 13
ChiSquare 15450.11 2040.701 1477 431
L{B) -47976.697 -2TG37.805 -18220.346
L{D) -55703.754 -31658.155 -18959.061

Mobility factors in the model show that shoppingthim home municipality is most probable to occurewh
using non-motorised modes of transport. While the af the private car and public transportatiosesithe
propensity of shopping outside home municipalithisTreinforces the hypothesis discussed in previaasion

regarding the relationship between urban densitydistance travelled for shopping.

The direction of influence of density of urban amashopping within home municipality is positivayt for

higher densities it decreases it shows decreassstlow years. It is important to point on retaihsiéy that was
not found as a significant factor to influence thpensity of shopping within home municipality. igh
emphasizes again the potential effect of mobildgtérs to overcome the spatial scattering of opipdies.

Other spatial elements that were found not sigaifiare the municipality being located in the raad®r being
one of the main cities in the randstad. This sigaithe non-significant effect of the polycentrggion on

shopping within or outside home municipality.

The influences of socio-economic factors on theléeicy to shop within home municipality are similarthe

results for shopping distance. Although the diffiguof shopping when there are dependent childrenhe



households is evident, since we see that the tegydenpurchase within home municipality is higheithw

dependent children.

What mode of transport is preferred by consumers for shopping?

After discussing the location of shopping and tligtathce travelled for shopping purposes, this saciiill

examine what mode of transport is preferred fordemting shopping activities and who tend to prefach
mode. Table 4 will show the results of Multinomiadjit model that was preformed to understand traoehof
mode of transport. The base alternative for thisieh@s the non-motorized mode of transport.

Similar to the literature, the modelling effort shthat automobile availability raises the propgnsit using the
private car for shopping purposes. For those iddizis with automobile availability may also prefeon-
motorized modes of transport over public transpdtiis may be a result of poor familiarity with pigbl
transport.

Table 4: Choice of mode of transport for shoppingppses.

1995 2000 2005

Automobile Public transport Automobile Public transport Automobile Public transport
Term Estimate tstatistic Estimate fstatistic Estimate fstatistic Estimate {stafistic Estimate tstatistic Estimate { statistic
Intercept EAATID 200738 1ETOVIED 10457850 -288RTI21 -21A3TTT4 2012004 421462  -218T4BRR  1TTR41EER 20135478 33505253
GESLACHT[1] D.7540477 714250100 00203035 8005074 06003064 DAJDOGE 02041888 13641350 003857  -B000T683  -00ealied  B.7718a03
INKP 0064107 -212158154 0026224  -28133131 00204134 21978005 0011443 03067337 00255633 172754114 00331405 52310318
HGROOT D0B2T563 140520078 005311 -5.04a2138 D07Z29812  3.3762388 00825424 -5.5023536
EMPLYMENT 01620580 -104E0B078 00037084 13237216 01590803  -0Baedmal D791088 -7 3804600
AFSTAND 0003059 126338477 00534212 -G375MT  D0025508 0629591 0050465  -BO.14268 OO0Z7RGE  2085G512 0054885 78623504
RAND[T] D0ER08 110354031 00210882 11078a72
MAINCITY[1-0] ~ 023503850 280648017 00480403 12805783
AUTOMOBI ZE30T 45481 1787160 515083 -2AG1IGTZ  A000453e4  -1054BdE 430408
AGEB[1-0] TATIA52  BOOOTeH  0aio08 4153184 02318008 264B4i0 01050002  G24To8  DATIGHT 20007301 4607005 784Nz
AGEC[1-0] SLME0531 01310762 02244372 40847611 -D0TEETE 10102021 05514324 15284451 01075846 216500883 (8548353 18.100050
AGED[10] DHMITEM 151122855 0140089 20014275 0.415123  307/0308 (008/h021  10.040887 (4436548 400024208 10123237 17817641
CHILDREN[1-0] -DE&eTs1 2223488 01 -Dedeites
VERYHIGH[10] 0006 1Z¢aa0erd Oe#ii0a 10012088 20950048 2877204 (0623136 17224248 20icrice  283701ads  0agsaal1  Gl0@ainog
HIGHU[-0] D8M47] 654767034 (02040881 54330548 10140123 14163564 (1350060  GA10e403  0A0Aonha 131604608 00Geaiiz 2146430
MEDIUMU[10] — 02916477 117560334  (IGPO047  307QEDI3° Q2E80748 2243872 DDIG0B05  OG4EB416 03075034 457473811 D0M01E7 10444048
LOWU[1-0] 0.0506106 033103371 00028091  0.0478727
HIGHEDUC[1.0] 0248105 6o4a81ar 01000620 Geiolos 0172572  Boa0iaal  OUGslll 0200603 0287142 130271008 O11a7ie;  O470068
N 1172 75656 43552
DF 32,00 24 24
ChiSquare 21009.31 37R02492 234364
Lip) -12091.680 -41885.200 -25768.865
L(0) -16791.512 -60636.659 -37487.065

The degree of urbanisation level has a similarcefféhe higher the degree of urbanization leved, iigher the
preference for the use of private car for shopg@intyvities. This result show that although more apgnities
are potential located closer in high density aredsch may be highly accessible for non motorizeatles and
public transportation , the preference for usingri@ate car is higher. This tendency remains stabler the
years, while for public transport it is continuoudecreasing, in comparison also to non-motorizedes.

It is noticeable that shopping distance is sigaificvariable affecting the mode choice. And boikigte car and
public transport are preferred over non-motorizextles as the distance increases. Supporting prengsufis of
male travelling further, here again, one may noticg male tend to prefer the use of the privatebcgh over

public transportation and non-motorised modes arfigport, with a slight change in 2005 . Interestiesult is



that higher educated persons tend less to userivegecar in comparison to public transportatiord anon-

motorized modes of transport.

Summary

The 20" century is characterized by fundamental changg®isonal mobility and consequently in aspects such
as technology, economy and lifestyle. Retail systeas an inseparable element of personal activiiege gone
through significant structural transformationEhis paper aimed to understand the changes in carsum
shopping behavior that occurred in the Netherlandhe past two decades. The trends in shoppingitgct
pattern have been depicted in this paper mainlg dsscriptive analysis from which several interestiesults
can be pin point and these raise some new questimhfypotheses.

Although there are reports for increase in retaiés in the Netherlands, similar to other developedntries,
there is little evidence for large impacts on redatravel behaviour. Shopping as an activity puepasstable,
and even slightly decreases, in its proportiorelation to other activities (i.e. work, leisure)etihis may imply
that time allocation for shopping do not changeigicantly over the year, however time handlingraedo be
more efficient in terms of purchased goods. Tralislances have not changed for shopping purposgs trip
duration has slightly decreased, probably due ¢oréiise in car ownership and the increase use ImyanoThe
variations between the changes of travel distaogesthe years between work related trips and shgpelated
trips may imply on major differentiation in travattivity patterns. While for work, criss-cross patts may
apply, for shopping purpose it may not apply. $tiog timing has also stayed stable over the yeesgpite the
relaxation of opening hours, although the resultsnf 2005 may point to the adaptation of the presfipu
unavailable times.

The models discussed in this study show that theeledion between the degree of urbanized areathad
distance travelled is positive and there is a al®igher propensity to shop within home municipaidr higher
densities. However it shows that higher densitiéses the probability to use the automobile oveeiomodes of
transport. These results suggest the the criss @atsern of commuting in Polycentric regions do ayply to
shopping travel patterns.
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