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Time is a sort of river of passing events,
and strong is its current;
no sooner is a thing brought to sight
than it is swept by and another takes its place,
and this too will be swept away.

Marcus Aurelius, Meditations, IV, p. 43
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Preface

Four years ago, having just graduated in Urban and Regional Planning from the University of 
Amsterdam, I had few doubts that embarking on a PhD program ought to be my next career 
step. My positive experience of writing a Master’s Thesis had provided me with enough clues to 
feel that research might be the thing for me. However, since there was no PhD position available 
in Amsterdam, I had to broaden my scope. Fortunately, I was made aware of a vacancy for an 
interesting PhD project at Utrecht University, working in close cooperation with the University 
of Amsterdam. I applied for the job and a phone call in December 200 set me on my journey to 
a doctorate.

And talking about journeys, commuting by train between Leiden and Utrecht turned out 
to be a daunting task as a result of the numerous train delays and cancellations plaguing this 
particular line. However, these long commutes (one-and-a-half hours, door-to-door) enabled 
me to do some of my reading and writing while crossing the Green Heart (Groene Hart) at an 
inspirational 40 km/h. Being able to work at home to a considerable extent was a blessing, not 
only relieving me of some of the stress of commuting, but also stimulating creative outbursts 
at a time and place when my brain was ready. I suppose (and regret) that this kind of spatial-
temporal freedom will never be mine again.

During the last four years I got to know my supervisors and promoters as enthusiastic and 
stimulating personalities. Martin Dijst provided my (lengthy) writings with an often much-
needed to-the-point and well-argued commentary. His analytical skills represent a quality I can 
only envy. Although the distance between Amsterdam and Utrecht prevented frequent face-to-
face contact, Luca Bertolini appeared to me to be a creative and inspiring person. His knowledge 
of design, planning, and policy-making helped me sharpen the policy relevance of my analyses. 
Together, Martin and Luca acted in a complementary manner, which is a good basis for forming 
a strong team. I greatly valued the ‘controlled freedom’ in which they allowed me to do my work. 
Frank le Clercq, contact with whom became more intense in the last year, kept track of the 
overall project execution as one of my promoters. His ability to think in concepts proved its value 
on more than one occasion. Frans Dieleman, who unexpectedly passed away in April 2005, was 
my promoter during the first two-and-a-half years. I consider myself fortunate to have known 
and worked with such a knowledgeable and warm personality.

Although writing a dissertation is for the most part a solitary business, I was nevertheless 
able to enjoy the company of many interesting and supportive colleagues. I would like to mention 
in particular my roommates Jasper and Taede, whose no-nonsense attitudes I greatly appreciated. 
I enjoyed the work- and non-work-related conversations I had with them, and with the other 
members of our little lunch-break walking group (you know who you are), and other colleagues. 
Tim deserves a special mention for helping me out with various data and methodological issues 
and giving me helpful comments on some of my writing. I am also grateful to the colleagues 
outside Utrecht who filled in the questionnaires for indicator selection in 2004 and helped me to 
improve my research.
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Finally, I would like to show my appreciation to the people closest to me. I thank my parents, 
brother, and sister for encouraging me in my work, for taking an interest in my progress, and 
for sharing my joy whenever an article was accepted for publication. I also appreciated the times 
when they showed no interest in my work at all and enabled me to (temporarily) escape my 
vicious circle of writing.

Liza, you and I got together during my promotion period. When I was working at home 
there must have been times when you wondered how you could possibly prise me from my chair 
and desk, but overall I think you and I and my research formed a harmonious trio. Although the 
research has come to an end, I hope I will be able to study you for a long, long time.

Robbert Zandvliet, October 2005





1 Introduction

1.1 In a constant state of flux: background

The last few decennia have shown a marked increase in the fragmentation of individual activity 
and travel patterns in time and space. The surge of innovative transportation and communication 
technologies, increasing levels of affluence, shifts in social and economic structures, and cultural 
and demographic changes have provided individuals with many new opportunities but also 
constraints for participation in activities and travel. More specifically, two main developments in 
society need to be highlighted.

The first of these is a marked increase in the spatial-temporal complexity of individuals’ 
everyday lives, resulting in a shift from a monochronic (doing one thing at a time) to a polychronic 
time-space conception (Boulin, 2004), in which individuals are involved in and experience 
multiple tasks simultaneously. According to Harms (2003), this increased complexity in people’s 
everyday lives can be explained in the light of two socio-cultural trends: individualization and 
the intensification of time use patterns. In Table ., these two trends are illustrated for the 
Netherlands.

Table 1.1 – Overview of developments with respect to socio-demographics, socio-economics, and time use 
in the Netherlands between 1975 and 2000

1975 1980 1985 1990 1995 2000 Indexa

Percentage of people aged 20-64 in single-person 
household

4 7 9 14 17 14 350

Percentage of people aged 20-64 in single-breadwinner 
household

60 54 45 38 30 28 47

Percentage of people aged 20-64 in double-earner 
household

15 19 23 25 33 43 287

Labour force participation women (aged 20-64)b 18 22 25 32 36 47 261
Labour force participation (aged 20-64)b 48 47 48 53 56 63 133
Hours worked per week (aged 20-64)b 36.2 35.4 35.3 35.3 35.4 34.4 95
Percentage of ‘task-combiners’ (aged 20-64)c 14 16 20 22 28 34 243
Percentage of people aged ≥ 12 with a lively leisure 

time used
24 21 25 28 34 38 158

Hours of free time per week (aged ≥ 12) 48 47 49 47 47 45 94
Number of cars per 1000 households 721 847 811 844 863 952 132

a. 1975 = 100; 
b. ≥ 12 hours of paid work per week; 
c. ≥ 12 hours of paid work and ≥ 12 hours of household work per week;  
d. Defined as > 45 visits per year to restaurants, bars, discos, cinemas, museums, and stage arts
Source: Breedveld & Van den Broek, 2003; Harms, 2003
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The first trend – individualization – expresses itself mainly through changes in household 
structures and the emancipation of women. With regard to the first, the last few decennia 
showed a strong relative growth (+250 percent between 975 and 2000) of people in single-person 
households at the expense of individuals in traditional single-breadwinner households (-53 
percent). With regard to the latter, individualization led to the increased participation of women 
in the labour force (+6 percent), contributing not only to a growth of individuals in double-
earner households (+87 percent), but also to an overall increase in labour force participation 
(+33 percent). At the same time, the average number of hours worked per week by the labour 
force decreased slightly (-5 percent), indicating an increase in the number of individuals engaged 
in part-time work (particularly women, who on average worked 0 hours fewer per week than 
men [Breedveld & Van den Broek, 2003]). The second trend – the intensification of time use 
patterns – is mainly reflected in the increase (+43 percent) in the number of task-combiners 
(Breedveld & Van den Broek, 2003; Harms, 2003). Instead of performing one main task (work, 
for example), task-combiners combine two or more tasks in one day (work and household tasks, 
for example). According to Harms (2003), the intensification of time use patterns is also reflected 
by individuals participating in more (+58 percent) quality leisure activities within a shrinking 
free-time budget (-6 percent).

These two trends were facilitated by a second main development in society, namely, the 
introduction and spread of modern transport technologies – particularly the car (Table .: +32 
percent in car ownership between 975 and 2000). These technologies have increased the action 
radius of individuals enormously, allowing them to overcome distance constraints by minimizing 
time constraints (Graham & Marvin, 996). This shift is illustrated in Table .2. Whereas daily 
travel times remained on average rather stable (+5 percent between 985 and 2000), the distance 
travelled per person per day shows a marked increase (+24 percent); individuals are thus capable 
of covering larger distances within the same travel time unit. Individuals’ increased action radius 
is associated with an increase (+ percent) in the use of the car relative to slower modes such as 
cycling or walking (-7 percent). The use of public transport expressed in the number of trips per 
person per day remained constant.

Table 1.2 – Overview of developments with respect to travel patterns in the Netherlands between 1985 
and 2000

1985 1990 1995 2000 Indexa

Travel time per person per dayb 49.5 53.2 52.3 52.3 105
Distance travelled per person per dayb • Total 22.0 25.2 25.9 27.3 124

• Working 6.2 7.6 8.0 9.3 149
• Leisure 10.9 12.7 12.9 12.8 118
• Household and caringc 3.2 3.1 3.3 3.3 104
• Education 1.7 1.7 1.7 1.9 109

Number of trips per person per dayb • Car 1.14 1.24 1.20 1.27 111
• Slow modes 1.25 1.33 1.18 1.16 93
• Public transport 0.15 0.14 0.15 0.15 100

a. 1985 = 100;
b. Excluding business trips and trips for unknown purposes;
c. Including shopping and dropping off/picking up children
Source: Harms, 2003
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The increased action radius of individuals is not reflected equally amongst different types of 
activity, however. Whereas between 985 and 2000 the action radius for working and leisure 
activities increased in the Netherlands by 49 percent and 8 percent respectively (Table .2), 
maintenance tasks and educational activities on average still took place at a relatively short 
distance (+4 percent and +9 percent, respectively). Accordingly, task-combiners may often 
be forced to shift between different spatial environments and scales in order to perform their 
daily activities; for example, at one moment performing a working activity in a city at a distant 
location, at the next moment picking children up from school near the home location in a 
suburb. According to Harms (2003), task-combining has contributed to an increased use of the 
car. The car is supposedly better suited to accommodate the demand for flexibility associated 
with the (often complex) trip chaining patterns task-combiners make.

The developments outlined above led to a shift in the spatial organization of individuals’ 
activity patterns. In the last few decennia, people came to spend less time at home, whereas 
the time spent out-of-home – particularly outside the residential municipality – increased 
(Netherlands Institute for Spatial Planning, 2004). In 2000, people spent about 30 percent more 
time outside their residential municipality than they did in 975 (Figure .), mainly as a result of 
an increase in time use outside the residential municipality for working, household and caring 
tasks, and education (Netherlands Institute for Spatial Planning, 2004). Furthermore, in contrast 
with 975, in 2000 people spent more time in out-of-home activities outside than inside their 
residential municipality. In 975, people spent on average 2.9 hours (including sleeping) per 
week at home, 25.8 hours in out-of-home activities inside their residential municipality, and 20.3 
hours in out-of-home activities outside their residential municipality. In 2000, these figures were 
8.4, 23.2, and 26.4 hours per week respectively.

As a result of the developments outlined above, individuals’ activity patterns no longer 
coincide with the physical morphology of the city. According to Couclelis (998), human activity 
in a post-industrial society is becoming person-based rather than place-based: growing numbers 
of economic and other activities may no longer be firmly linked to fixed geographic locations. 
In this respect, Wellman (200) refers to a transition from place-to-place to person-to-person 
connectivity as a result of modern communication and information technologies such as the 

Figure 1.1 – Development in time use according to location of activities in the Netherlands between 1975 
and 2000 (1975 = 100). Source: Netherlands Institute for Spatial Planning, 2004; own calculation
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mobile phone and wireless Internet. Wellman adds, however, that physical space continues to 
contain and shape interactions, providing opportunities and constraints. According to Urry 
(2003), social networks may indeed be extended through information and communication 
technologies, but their functioning also depends on moments of physical co-presence, whether 
for business, leisure, family life, politics, pleasure or friendship. Urry claims: “So life is networked 
but it also involves specific co-present encounters within certain times and places (p. 56).” 
Information and communication technologies may thus fragment and spread across time and 
space activities in social and economic life, but, as Couclelis (2004) shows for shopping, some 
sub-activities can be better carried out physically and others electronically. Couclelis’ arguments 
indicate that patterns of human interaction have crystallized in time and space in many new and 
complex ways. Accordingly, individuals, each bounded by socio-economic and behavioural time 
constraints, may select the places and functions they need, creating their own virtual cities, which 
have no set physical or administrative borders, but are rather specific, changeable combinations 
of physical and online activity places connected by transportation and communication networks 
(Bertolini & Dijst, 2003).

Although physical interactions are still essential for many aspects of daily life, the conditions 
in time and space under which these interactions occur have changed markedly; that is, places 
of human interaction are becoming “articulated moments in networks of social relations and 
understandings (Massey, 993, p. 66).” As a result, places are increasingly in a constant state of 
flux, so that the characteristics of their visitor populations (commuters, shoppers, and students, 
for example) show marked variations throughout the day, week, month, and year. According 
to Goodchild and Janelle (984), places show distinct patterns of temporal specialization based 
on systematic variations in the characteristics of the populations that occupy them at different 
times of the day. Bonfiglioli (999, p. 25) speaks in this respect of chronotopes: “physical places of 
spatial and temporal architecture animated by the rhythms of presence and co-presence of its 
citizens and temporary inhabitants.” In other words, besides having a more permanent nighttime 
residential population, an area may be visited by commuters in the morning, shoppers in the 
afternoon, and people visiting the theatre, cultural events, and restaurants in the evening.

Although the rhythms to which Bonfiglioli refers have always been present, they are 
expected to be more complex and diverse nowadays than in the past as a result of changes in 
the spatial organization of human interaction. In combination with land-use deconcentration 
in various forms, the societal developments outlined above have changed the urban landscape 
markedly (Davoudi, 2003); in addition to ‘traditional’ monocentric urban systems, in which there 
is one dominant centre of activity, centralizing and decentralizing mechanisms (Townsend, 200) 
have led metropolitan regions to generate patterns of sprawl or develop networked urban systems 
with multiple centres of activity (polycentrism). The increasingly networked character of urban 
space might be related to differences in the characteristics of the visitor populations of different 
areas, so that an understanding of visitor populations in relation to spatial environment (urban, 
suburban, and rural) alone no longer suffices.

In other words, the traditional dichotomy between the central city and the suburb and the 
characteristics of their visitors (that is, workers in the city and housewives and schoolchildren 
in the suburbs) may no longer hold in networked urban systems. Instead, within these, people 
living in the city may also affect the characteristics of suburban visitor populations, whereas 
suburban inhabitants may increasingly determine the characteristics of visitor populations 
in the city. This situation is illustrated in Table .3, which shows the percentages of incoming 
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and outgoing commuters for the three largest cities in the Netherlands. Both the incoming 
and outgoing flows of commuters showed an increase in relative terms between 977 and 999 
(Van de Wouden & De Bruijne, 200). The outgoing (city-to-suburb commuting) flow, however, 
shows a stronger increase than the incoming flow, illustrating the effect of the deconcentration 
of economic functions (jobs). Between 987 and 997, in the Netherlands the importance of 
tangential (suburb-to-suburb) movements relative to radial movements also increased (Harms, 
2000), creating diffuse travel patterns and possibly relating to differences in the characteristics of 
visitor populations.

In the next section the inefficiency and ineffectiveness of traditional planning concepts 
and instruments in dealing with the developments outlined in this section is considered, thus 
defining the policy challenge. Section .3 consists of an overview of existing empirical studies 
on visitor populations and their shortcomings, thereby making the research challenge clear. In 
Section .4, a theoretical framework is presented. Finally, in Sections .5 and .6 the research 
questions and the dissertation outline are discussed.

1.2 New wine in old bottles: the policy challenge

As a result of individual activity and travel patterns becoming fragmented in time and space, 
(spatial) policies and planning are faced with a fundamental challenge. This policy challenge 
is specifically related to the increased action radius of individuals, which enables them to shift 
selectively between different places and spatial scales in performing their daily activities (Section 
.). The challenge is twofold.

The first part of the challenge is that traditional planning instruments need to modify their 
object of analysis. An increased shift of individuals between places and scales implies that the 
potential for planning on the basis of zones and proximity has become seriously undermined 
(Hajer & Zonneveld, 2000). Traditional planning instruments such as zoning and land-use plans 
seem to be incapable of containing individuals’ increased action radius for a selection of daily 
activities (particularly for work and leisure). These traditional planning instruments concentrate 
too much on prescribed jurisdictional boundaries, whereas the daily activities and trips of 
individuals are increasingly spread out over different jurisdictions (such as municipalities), 
reducing the effectiveness of these instruments as a result.

Table 1.3 – Incoming and outgoing commuter flows in the three largest cities in the Netherlands

Location Activity 1977 1985 1990 1999 Indexa

Amsterdam Incomingb 31 42 41 52 168
Outgoingc 11 16 20 31 282

Rotterdam Incoming 35 48 47 53 151
Outgoing 12 23 19 26 217

The Hague Incoming 32 42 42 50 156
Outgoing 16 22 22 34 213

a. 1977 = 100;
b. As a percentage of the population working in the city;
c. As a percentage of the labour force living in the city
Source: Van de Wouden & De Bruijne, 2001
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The object of traditional planning instruments is usually the nighttime residential population 
of an area. Selectively in space and time, however, visitor populations and how they use places 
may be more indicative of the quality of life or vitality of a place than the more static residential 
population (Bell & Ward, 998). First of all, visitor populations can make substantial contributions 
to the economies of their destinations. For some areas these contributions may exceed the 
economic support base for that area estimated on the basis of the (potential) expenditures of 
the residential population. As Van der Knaap (2002) states, places in a networked urban society 
may increasingly show an uncoupling of economic threshold, the supply of goods and services, 
and residential population size, providing new opportunities for developing small and medium-
sized cities that lack a strong local basis, but also jeopardizing the position of traditional 
proximity-based urban centres. Visitors also exert demands on the connections (infrastructures 
and transportation services) between the areas they visit. The performance of public transport 
systems and car infrastructures relate strongly to the quantitative and qualitative characteristics 
of visitor populations: the problems that arise when demand exceeds supply (parking problems 
and congestion) or when supply exceeds demand (low occupancy rates in public transport), for 
example.

In addition to economic impacts, visitor populations also put pressure on the local 
environment, for example by using a particular mode of transportation to reach a destination. 
The environmental problems (air pollution, noise, and garbage generation, for example) facing 
some areas may increasingly be related to the numbers of visitors they receive and the use these 
visitors make of their destination. Finally, visitor populations may make social impacts on the 
communities with which they interact, or on the communities they temporarily leave to perform 
activities elsewhere. Whereas a dormitory town may be heterogeneous on the basis of its 
nighttime residential population, the same town may be void of diversity during daytime, because 
of the commuters leaving the town every morning to work elsewhere. During the day, such a 
town may show a strong overrepresentation in community life of (young) children, housewives, 
and the elderly. The social heterogeneity of the visitor population of a certain area may offer both 
opportunities and threats in the form of synergies (opportunities) or conflicts and feelings of 
insecurity (threats) in public space.

All in all, as daytime visitors temporarily occupy areas to participate in activities or travel 
from one area to another, they simultaneously co-determine the sustainability of these areas. 
Accordingly, in an increasingly networked urban society, the statistics of sustainability based on 
the residential population of a certain area may in fact be skewed. For example, the use of a 
ratio of crimes per 000 residents in an area may disadvantage areas with a relatively large visitor 
population compared with the residential population; in such cases, crime rates may be overstated 
(San Diego Association of Governments, 2000). Traditional planning instruments are failing to 
cope with the quickly changing size and composition of an area, and the use people make of it. 
Or better: although the instruments themselves may still be useful, the lack of suitable indicators 
that capture the relationship between the quality of life in a community and the daily flows of 
people using the resources and services in an area causes them to be inefficient and ineffective 
(Nuvolati, 2003).

The second part of the challenge imposed on (spatial) policies and planning is more process-
oriented than object-oriented, but is strongly related to the first part of the challenge: namely, 
as long as planning fails to take into account the time-space interdependencies that exist 
between each location and all other locations, it is impossible to formulate policies aiming to 
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influence visitor populations and the impact they have on the sustainability of areas. As a result 
of these interdependencies, multiple spatial scales may be at play on any site of interaction, 
undermining the view of spatial structure as a nested hierarchy. This argument echoes the plea 
made by Graham and Healey (999) that planning should consider conceptualizations of place 
based on relational views of time and space. According to Healey (2002, 2004), scale should 
then be understood in terms of the ‘reach’ of a relationship in time and space; accordingly, a site 
of interaction refers to a complex layering of the time-space rhythms of multiple time-space 
relationships. This view implies that the economic, environmental, and social performance of a 
certain area cannot be considered in isolation from the relative position of that area as part of 
a larger urban system. Particularly in networked urban systems (in which relationships between 
places are multidirectional), movements of visitor populations cause economic, environmental, 
and social costs and benefits to be redistributed across space and in time in a complex way.

Planners and plans, however, still have the aim of capturing this increased complexity in 
rather traditional conceptualizations of spatial organization. An example related to national 
planning in the Netherlands may clarify this assertion. Despite its analytical emphasis on 
networks and flows, the National Spatial Strategy, which contains the Dutch government’s views 
on the spatial development of the Netherlands (MVROM, 2004), divides areas according to 
whether they are a part of one of six ‘national urban networks’: Randstad Holland, Brabantstad, 
Southern Limburg, Twente, Arnhem-Nijmegen, and Groningen-Assen. Each network is defined 
as an entity of larger and smaller cities that complement each other and reinforce each other’s 
strengths. The notion of entities, however, seems to suggest ‘closure’ and ‘selection’, enmeshing a 
relational geography in a traditional physical planning landscape (Healey, 2004). Accordingly, the 
six networks do not provide a clear view on the relative position in the overall urban landscape of 
areas located within or outside the networks. Instead, the relative position of any location should 
be seen in the light of flows of people from different origins entering and accumulating in a 
location at different times of the day, without using the suggestion of a closed network system. 
In this view, a rural area with only a few inhabitants may still hold a crucial network position 
as a recreational outlet, for example. Each location and its (un)sustainable performance should 
thus be understood in terms of the multiple relationships (which incidentally generate flows) 
linking that location and all other locations. Such an open and locally-differentiated perspective 
“may also be easier to develop in discussion with the array of stakeholders concerned with place 
quality and territorial development, as it relates more to their daily life meanings and activities 
than the urban form concepts of traditional physical planning (Healey, 2004, p. 65).”

Imposing a relational framework on a specific location and determining the impact on the 
performance of that location requires insight into the capability of a location to attract (and 
generate) flows (of people, in this case). However, whereas policymakers have traditionally 
concentrated on housing environments and the associated spatial distribution of the residential 
population, they know little of the roles of different types of visitor-based environment in 
structuring people’s daily activity and travel patterns (and thus the ability to attract flows). Only 
superficial attention is paid to working and recreational environments in the National Spatial 
Strategy (MVROM, 2004), for example, whereas it has a specific policy for increasing the 
differentiation between different types of housing environment. Since mobility is generated in 
a force field of household preferences for housing environments on the one hand and individual 
preferences for destination environments on the other, this lack of attention could lead to 
ineffective policies.
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Bearing in mind the two-fold challenge outlined above, the policy challenge of this dissertation 
was formulated as follows. First, the research had to consider the visitor populations rather 
than the residential populations of different areas (implying a shift in the object of analysis). 
More specifically, there is a need for indicators that capture the impact of visitor populations 
on the sustainable or unsustainable performance of places. Second, the sustainability indicators 
developed needed to be placed in a relational framework in which each location is set against a 
background of (human) flows from different origins entering and accumulating in that specific 
location throughout the day.

1.3 Visitor populations in a changing world: the research challenge

So far, little empirical research has been conducted on the size, distribution, timing, and 
characteristics of visitor populations ( Janelle et al., 998). Most time-space studies have 
considered the time-space behaviour of residents, obscuring a clear notion of the function of 
places in structuring the daily activity and travel patterns of their visitors. An overview of the 
empirical studies on daily visitor populations known to the author is provided in Table .4.

The earliest studies on visitor populations go back to the 950s (Foley, 952, 954; Chapin & 
Stewart, 959), after which time attention seem to have ebbed away. It was not until the turn of 
the century that empirical research on visitor populations came into vogue again (Mille, 2000; 

Table 1.4 – Overview of existing empirical studies on visitor populations

Year Research-
er(s)

Aim Methodology 
of analysis

Socio-de-
mographic 
variables 
included?

Activity 
and travel 
variables 
included?

Spatial envi-
ronment and 
urban system 
considered?

1952, 
1954

Foley To examine spatial and 
temporal variations in 
the proportion of the 
metropolitan population 
entering and accumulating 
in central business districts 
(CBDs) of large and middle-
sized American cities

Descriptive No No Spatial 
environment: 
urban

Urban system: 
no

1959 Chapin & 
Stewart

To obtain a picture of 
the ebb and flow of the 
total population of Flint, 
Michigan as it redistributes 
itself throughout the urban 
area at different hours of 
the day or night

Descriptive No No Spatial 
environment: 
urban, 
suburban, and 
rural

Urban system: 
no

1975 Taylor & 
Parkes

To illustrate the changing 
social geography through 
the day for a hypothetical 
medium-sized city in Great 
Britain

Multivariate 
(factor 
analysis)

Yes, but only 
gender, age, 
marital status, 
employment, 
and class 

Yes, but only 
aggregate 
land use data, 
travel mode 
and access to 
vital services

Spatial 
environment: 
urban

Urban system: 
no
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Year Research-
er(s)

Aim Methodology 
of analysis

Socio-de-
mographic 
variables 
included?

Activity 
and travel 
variables 
included?

Spatial envi-
ronment and 
urban system 
considered?

1984, 
1993, 
1998

Goodchild, 
Janelle & 
Klinkenberg

To retrieve underlying 
dimensions of the space-
time ecological structure 
of the Halifax-Dartmouth 
metropolitan region 
(Canada), to determine 
the degree in which these 
dimensions appear in 
different spaces, times, and 
activities, and to illustrate 
how the spatial behaviour 
of different sub-populations 
both contributes and 
responds to the underlying 
space-time ecology

Multivariate
(three-
way factor 
analysis)

Yes, gender, 
marital status, 
presence 
of children, 
employment 
status, 
residence 
tenure, and 
car ownership 

Yes, activity 
data 
describing 
activity type, 
with whom, 
and site 
features

Spatial 
environment: 
urban and 
suburban

Urban system: 
no

2000 Mille To measure population 
mobility in terms of 
frequentation; that is, the 
presence or absence of 
populations in a given 
area within specific, pre-
defined time frames for 
Villeneuve d’Ascq (part of 
the metropolitan region of 
Lille, France)

Descriptive No No Spatial 
environment: 
urban

Urban system: 
no

2001 Buliung To explore spatial-temporal 
patterns of out-of-home 
employment and non-
work activity events within 
Portland, Oregon

Descriptive No Yes, but only 
work versus 
non-work

Spatial 
environment: 
urban

Urban system: 
no

2002 Boffi & 
Nuvolati

To investigate the 
relationship between time 
use and urban governance 
in the metropolitan area of 
Milan, Italy

Descriptive Yes, but only 
social group 
(workers, 
students, 
and pupils), 
employment 
type, and 
gender

Yes, travel 
purpose, 
departure 
times, trip 
durations, 
and origin-
destination 
combinations

Spatial 
environment: 
urban and 
suburban

Urban system: 
no

2003 Bromley, 
Tallon & 
Thomas

To examine the extent 
to which different time 
spaces of the city centre of 
Swansea (Wales) are used 
by different social groups

Descriptive Yes, but only 
age, gender, 
and social 
class

Yes, travel 
purpose (but 
non- work 
activities 
only), travel 
mode, travel 
distance, 
and origin-
destination 
combinations

Spatial 
environment: 
urban

Urban system: 
no
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Buliung, 200, for example). However, the most exhaustive empirical study on visitor populations 
was carried out in between; in the 980s and 990s, Goodchild and colleagues (984, 993, and 
998) examined the space-time ecological structure of the Halifax-Dartmouth metropolitan 
region in Canada. They identified certain dimensions that underlie the temporal and spatial 
distribution of people within that region, and examined temporal patterns of scores on these 
dimensions for different role groups. In contrast, other studies have a more descriptive nature, 
using ratios of daytime-to-resident population (Foley, 954) or (daytime) population densities 
(Chapin & Stewart, 959; Mille, 2000). In the light of the developments in society outlined in 
Section ., and the emergence of new urban forms and systems, the empirical studies presented 
in Table .4 reveal several shortcomings.

First, the increased heterogeneity of social networks as many new groups and lifestyles 
sprung up within society in the last few decades (Section .) is not treated adequately in recent 
studies on visitor populations. More specifically, recent changes in household structures (increase 
in the number of singles and two-earner households) and car ownership are not dealt with 
explicitly. Although Goodchild and colleagues consider sociodemographic characteristics more 
exhaustively in the Halifax-Dartmouth studies, they were based on data collected in the early 
970s. Since then, the individualization and pluralization of lifestyles have increased dramatically, 
but the implications of this growing diversity for people’s use of places have hitherto remained 
largely unexplored.

Second, travel behaviour characteristics are underexposed in the existing empirical work on 
visitor populations. Although travel-related variables are included in some studies (travel mode 
in Taylor and Parkes, 975; travel purpose in Goodchild et al., 984, 993, and 998, for example), 
a comprehensive analysis of these variables is lacking. In addition to travel mode and travel 
purpose, travel time and different types of origin-destination combinations should also be 
included in such an analysis. Moreover, since people increasingly seem to shift between different 
spatial environments to perform their daily activities and city-to-suburb and suburb-to-suburb 
travel patterns are gaining relevance (Section .), inclusion of these travel-related variables is 
required to capture (and understand) adequately the time-space dynamics of visitor populations 
in today’s networked urban society.

Finally, the existing empirical research on visitor populations concentrates on just one (part 
of the) city or metropolitan area with limited variation in spatial context. First of all, these studies 
provide only a little insight into the impact on the presence of visitor populations of a large 
variety of urban, suburban, and rural environments that differ in the opportunities they offer for 
participation in activities and travel. Second, and more strikingly, all the existing studies on the 
diurnal patterns of visitor populations lack explicit attention to the relative position of their study 
area as part of a larger (daily) urban system. As indicated in Section ., this position may have 
an impact on the distribution and characteristics of visitor populations. At present, however, the 
differences in people’s use of places between monocentric and more networked urban systems 
remain unclear.

In order to overcome the three types of shortcoming described above, this dissertation 
had to meet the challenges concerned. First, with regard to socio-demographic characteristics, 
the research was designed to take into account contemporary household structures (families 
and couples with two working adults, and single working adults), new forms of labour market 
participation (part-time work), and changes in car ownership (households with two or more 
available cars). Second, with regard to travel behaviour characteristics, the research had to take 
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into account travel time (instead of travel distance) and different types of origin-destination 
combinations (shifting from one spatial environment to another). Finally, with regard to 
spatial environment and system, the research had to take into account different types of spatial 
environment (rural, suburban, and urban) and the relative position of areas in different types of 
daily urban system (monocentric and polycentric). In the next section, the theoretical framework 
for visitor populations is described.

1.4 Visitor populations: theoretical framework

Visitor populations are constituted as a result of the coupling together of individual paths 
through space-time at specific temporal and spatial locations. As conceptualized by Hägerstrand 
(970), subject to capability, coupling, and authority constraints, individuals follow a continuous 
path through space-time to participate in activities. Capability constraints refer to physiological 
needs (sleep, eating, and personal care, for example), the distance one is able to travel, given a 
particular mode of transportation, and the limits set by one’s skills and education. Coupling 
constraints require individuals to join with others (or objects), at specific places, at particular 
times, for certain periods of time, so that the desired or essential functions (production, 
consumption, and transaction, for example) can be completed. Finally, authority constraints 
determine who does or does not have access to specific spaces (places) at particular times (store 
opening hours and admission, for example).

Many of the activities in which individuals participate take place within stations: fixed 
space-time locations such as working facilities, shops, and leisure amenities. Stations may be 
represented graphically as tubes of varying size according to the length of time for which they 
are in operation as a result of, for example, opening hours (Golledge & Stimson, 997). Bundles, 
which are equal or shorter in length than stations, represent the grouping together of several 
individual paths within a station. As Miller (2005) states, the bundling of two space-time paths 
during a particular time period is conditional on both paths covering the same time period, both 
paths being spatially proximal during the period, and the velocities of both paths being equal 
during the period. Since single stations are not considered in this study, a visitor population 
here entails bundling of individual paths for out-of-home activities within all stations in an area 
during a particular time period. In other words, a visitor population comprises an aggregate of all 
persons performing out-of-home activities in a particular area during a particular time period of the 
day.

In addition to visitor population, there is yet another term that needs to be highlighted; 
namely, that of a visitor population environment. Whereas the term visitor population refers to the 
characteristics of the visitors of an area during a particular time period of the day (space-time 
unit), the term visitor population environment describes the characteristics of the visitors of an 
area throughout the entire day. Taking into account the characteristics of visitor populations in 
an area during different time periods of the day, a visitor population environment thus refers to 
a specific diurnal structure of human presence in an area. To use the terminology of Janelle and 
colleagues (998), a visitor population environment describes the space-time ecological structure of 
a certain area. This structure can be explained through the external conditions that may have 
an influence on the temporary presence of people in that area. Bertolini and Dijst (2003) use 
the term mobility environment to refer to these external conditions. These conditions express 
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a potential for human interaction in an area. This approach can be set against the more static 
housing environment (in Dutch: woonmilieu) concept: this term (see for example Van Engelsdorp 
Gastelaars et al., 980; Dignum et al., 99; Van de Wardt et al., 997) refers to the external 
conditions that apply to a certain area and have an impact on households residing there (Dignum 
et al., 99), thus affecting the characteristics of its (nighttime) residential population.

The relationship between visitor population and visitor population environment is further 
explained in Figure .2. The tube in this figure represents a certain area in time-space that is 
visited by three individuals (I1, I2, and I3) arriving and departing at different times of the day. 
These individuals are temporarily present (the thick vertical lines) to visit the stations (working 
facilities, shops, and leisure amenities) situated in the tube. Accordingly, individual I1 is part of 
the visitor population present in the area between, for instance, 0:00 and :00 (VP1); individual 
I2 belongs to the visitor populations present between 0:00 and :00 and 20:00 and 2:00 (VP2); 
and individual I3 is present between 20:00 and 2:00 (VP2). On the basis of the characteristics of 
the visitor populations VP1 and VP2 (and other VPs), the visitor population environment (VPE) 
can be described as a diurnal structure. A final remark regarding Figure .2 concerns individual 
I2. This individual also resides in the area, but is not a part of the area as a visitor population 

Figure 1.2 – Visitor populations (VP1 and VP2) and visitor population environment (VPE)
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environment during the periods when he or she is at home (the vertical dotted lines). The sloping 
dotted lines refer to travel episodes.

Visitor populations thus express variations in their characteristics through the day and over 
space. The diurnal fluctuations over space in the characteristics – in this case size – of visitor 
populations and the contrast with residential populations are made more explicit in Figure 
.3, which presents ratios between the visitor population and the residential population for 
municipalities in the Netherlands during two one-hour time periods (0:00 – :00 and 20:00 
– 2:00; compare Figure .2) of an average weekday in 998. The figure clearly indicates that not 
only are ratios (visitor populations) generally larger between 0:00 and :00 than between 20:00 
and 2:00, but also that some municipalities attract relatively more visitors in these time periods 
than do other municipalities. Thus, on the basis of diurnal variations in size alone, different kinds 
of visitor population environment may already be distinguished. Size, however, comprises only 
one aspect of visitor populations. Composition is another important feature; visitor populations 
may also differ from one another in their sociodemographic characteristics, and in the 
characteristics of their activity and travel patterns.

Diurnal variations in the size and composition of visitor populations in an area depend 
on the spatial-temporal characteristics of the stations (land uses, transportation systems, 
and institutional arrangements) of the area itself and the daily pattern in which individual 
paths bundle within the area as a result of personal needs and constraints. These two factors 
– the spatial-temporal characteristics of an area on the one hand and on the other the needs 

Figure 1.3 – Ratios between visitor population and residential population for municipalities in the 
Netherlands during two random one-hour time periods of an average weekday in 1998. The map on the 
left relates to 10:00 – 11:00; the map on the right to 20:00 – 21:00 (based on the Netherlands National 
Travel Survey 1998)
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and constraints of individuals – comprise the main determinants of visitor population 
environments, which can be explained as follows. Land uses, transportation systems, and 
institutional arrangements in combination express a potential for human interaction within an 
area (Bertolini & Dijst, 2003). This potential may or may not ‘meet’ the needs and space-time 
constraints exerted on individuals as members of households and other social organizations. 
In other words, land uses, transportation systems, and institutional arrangements structure the 
daily paths of individuals by taking time-allocation and by scheduling the precedence of one 
activity over another (Pred, 984). At the same time, individuals shape the areas they visit on the 
basis of their sociodemographics, the activities they engage in, and their travel behaviour. Visitor 
population environments thus emerge out of the interrelationship between the spatial-temporal 
characteristics of areas and the needs and constraints of individuals.

1.5 Aim, conceptual model, and research questions

The overall aim of this study is twofold: first, to provide an insight into the determinants of 
different types of visitor population environment in the Netherlands; second, to explore policy 
implications by using a sustainability framework (Section .2) to describe the performance of 
these types of visitor population environment. The twofold character of the study is depicted in 
the conceptual model (Figure .4).

The upper part of the model (referred to as explanatory analysis) focuses on the determinants 
of visitor population environments. Given a set of external conditions that may influence the 
presence of people at a certain location – land uses, transportation systems, and institutional 
arrangements – individuals decide on, for example, departure times, transport modes, and 
destinations, thereby employing a conditional set of personal needs and constraints. As in many 
other empirical studies, individual characteristics such as gender, age, educational level, income, 
car ownership, and household composition are used as proxies for personal needs and constraints. 
In the centre block of the conceptual model, visitor population refers to the bundling of individual 
paths in an area during a particular time period, whereas visitor population environment refers to 
the (changing) size and composition of visitor populations within an area throughout the entire 
day.

The lower part of the model (referred to as normative analysis) comprises a sustainability 
framework that consists of economic, environmental, and social dimensions. The framework is 
employed for deriving policy goals on the preferred (normative) economic, environmental, and 
social performance of visitor population environments. Accordingly, a selection of representative 
indicators is used as a tool for examining the performance of different types of visitor population 
environment. As indicated by the model, an appropriate selection of indicators depends partly 
on the policy goals addressed. A major benefit of such a goal-based framework (Maclaren, 996) is 
that it allows a reduction in the number of indicators to only those relating to the sustainability 
goals under consideration. In addition, the approach allows a more precise evaluation of policy 
measures. The outcome of the explanatory analysis determines the choice of appropriate 
indicators as well (see the arrow from the centre block towards ‘indicators’ block); that is to say, 
the analysis may create a need for indicators.

Following the aim and conceptual model, four research questions were addressed in this 
dissertation:
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. What types of visitor population environment can be discerned in the Netherlands on the basis of the 
aggregate space-time patterns of visitor populations and how are these types related to the process of 
land-use deconcentration?

In contrast with the attention given in empirical work and policy documents to housing 
environments in the Netherlands (Sections .2 and .4), so far there has been given little 
consideration to destination or visitor-based environments. Considering individuals’ increased 
independency of physical and administrative boundaries for performing their daily activities, 
and the associated spread of economic, environmental, and social impacts in time and space, 
the aim has been to develop a typology of visitor population environments in the Netherlands. 
Taking into account urban, suburban, and rural municipalities in the Netherlands and the 
daily movements of populations within and between them, as well as the characteristics of 
these populations (including travel times and origin-destination combinations, and household 
composition), various dimensions that underlie the aggregate space-time patterns of visitor 
populations are identified. On the basis of these underlying dimensions a typology of visitor 
population environments at the municipal level is developed. The second part of the research 
question deals with investigating the relationship between changes in the urban landscape and 
the formation of different types of visitor population environment: have these changes led to 
‘distinctive’ types of visitor population environment? The first research question is related to the 

Figure 1.4 – Conceptual model
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centre block of the conceptual model and addresses the shortcomings in existing empirical work, 
which were indicated in Section .3.

2. How does individual destination choice behaviour relate to the space-time ecological structure 
of different types of visitor population environment, taking into account personal and household 
characteristics?

The second research question addresses the upper part of the conceptual model and aims to give 
an insight into the bundling in visitor population environments of individual paths through time 
and space as a result of individual destination choice behaviour during different time periods 
of the day. The research question also addresses the impact of activity type and mode choice, 
since these choice dimensions of travel relate to destination choice. Although earlier studies 
( Janelle et al., 998) have examined the relationship between the space-time ecological structures 
of areas and the presence of subpopulations, the analysis of disaggregate destination choice in 
this respect is new. The underlying assumption is that individuals with particular personal and 
household characteristics (such as income or educational level) have a (significant) preference for 
a certain type of visitor population environment as a destination environment during different 
time periods of the day. This research question needs to be seen in the light of the theoretical 
framework outlined in Section .4.

3. What are the implications for achieving policy goals considering the increased impact of visitor 
populations on the economic, environmental, and social performance of places in a networked urban 
society?

The lower part of the conceptual model is addressed in the third research question, which takes 
on the first part of the challenge posed to policy and planning in Section .2. The aim is not to 
provide an extensive overview of the performance of places, nor to give conclusive judgements, 
but rather to present an alternative approach to perceiving the economic, environmental, and 
social performance of places and their populations. For this purpose, on the basis of general 
policy goals, some illustrative indicators of sustainability based on people’s daily mobility 
are developed. These indicators are applied to both the visitor populations and the residential 
populations of municipalities in the Netherlands in order to reveal variations in their values 
between different types of visitor population environment, signal synergies and conflicts, and 
exemplify the difference between a visitor-population-oriented approach and an approach which 
focuses on residents.

4. How can the increasing impact of time-space interdependencies on the economic, environmental, 
and social performance of places be integrated into a more effective framework for policy action?

The fourth and final research question takes into account the second part of the challenge posed 
to policy and planning (Section .2). In a networked urban society, the performance of places 
cannot be improved without explicitly addressing the links (flows of visitors) between locations. 
Accordingly, there is a need for a methodology that is capable of identifying unsustainable links 
between locations. Such a methodology may assist policymakers in selecting more effectively the 
target areas for applying sustainability-oriented policies. For a selection of municipalities in the 
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Netherlands, the residential origins of their visitors are examined together with the strength of 
the links between these origins and the destinations. Using simple, but representative indicators 
of sustainability, the impacts that the visitors from these origins have on their destinations are 
determined. In other words, a relational framework is imposed on these municipalities and their 
functioning.

The analyses in this dissertation draw on the 998 Netherlands National Travel Survey 
(NTS), which comprises an examination of the mobility of the entire Dutch population at the 
municipal level (Statistics Netherlands, 999). The 998 NTS employs people’s home address as 
a sampling unit; consequently, each municipality is represented in the survey according to the 
number of addresses it contains. Also, the 998 NTS has an equal distribution of survey days 
across all days of the year. For a single day, the 998 NTS registers all trips for each person 
(including children aged under 2) belonging to a household at a certain address. The 998 NTS 
contains more than 30,000 persons in about 60,000 households. Weight factors available in 
the NTS are used for upgrading the survey sample to the total Dutch population. In addition 
to information about individual travel behaviour (travel purpose, transport mode, origin and 
destination, distance, and time, for example), the 998 NTS also contains personal information 
and information at the household level.

1.6 Dissertation outline

The work presented in the dissertation consists of five articles that have been published in, 
accepted for publication in, or have been submitted to, international scientific journals. As 
a result, some overlap in contents between the chapters could not be avoided, particularly in 
describing the types of visitor population environment.

The first research question is taken up in Chapters 2-3. Chapter 2, which has been published 
in Urban Geography, presents the main dimensions underlying the spatial-temporal variations 
in the presence of visitor populations in Dutch municipalities on an average weekday. For this 
purpose, a factor analysis based on the presence of subpopulations in municipalities during six 
one-hour time periods of the day was employed. Chapter 2 also reports the diurnal variations in 
scores on these dimensions for different spatial contexts in the Netherlands.

Chapter 3, which is in press for Urban Studies, presents the typology of visitor population 
environments as a result of a two-step cluster analysis on the basis of the dimensions identified 
in Chapter 2. In addition to describing the spatial features of the various types of visitor 
population environment (using a discriminant analysis), in Chapter 3 the distribution of these 
types across monocentric and more networked (polycentric) urban systems in the Netherlands is 
also examined.

The second research question is addressed in Chapter 4 (in press for the Journal of Transport 
Geography). This chapter describes how individuals both influence and anticipate the space-
time ecological structure of areas in structuring their daily activities. In the analyses presented, 
destination choice is considered for three activity types (working, shopping, and leisure) during 
three time periods of the day. For that purpose, multinomial logistic regression analyses are 
employed.

The third research question is dealt with in Chapter 5, which has been submitted for 
publication. The economic, environmental, and social performances of the different types of 
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visitor population environment are described, drawing on a small set of illustrative indicators 
(one for each facet of sustainability). More specifically, this approach is set against a residential-
population-oriented approach (that is, applying the indicators to the residents of locations).

Chapter 6 presents a methodology for identifying unsustainable links between locations on 
the basis of the daily flows of visitors between origins and destinations. For this purpose, two case 
study areas in the Netherlands have been selected. The chapter also puts forward a framework 
for policy action to alter the performance of unsustainable links. Chapter 6 comprises an article 
accepted for publication in Planning Practice and Research.

In the last chapter, the conclusions and discussion are presented. A critical discussion of the 
relevance of the results for planning practice is provided; what directions for planning can be 
derived from the results? Finally, some suggestions for future research are given.
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2 The ebb and flow of temporary 
populations: the dimensions of spatial-
temporal distributions of daytime visitors in 
the Netherlands

   Zandvliet, R., Dijst, M., 2005. Research note – The ebb and flow of temporary 
populations: the dimensions of spatial-temporal distributions of daytime visitors in the 
Netherlands. Urban Geography 26, 353-364.

   [This chapter documents the extended and originally submitted version of the research 
note accepted for publication in Urban Geography]

Abstract. In a network society, the increasing fragmentation of individual activity and travel 
patterns will have a large impact on visitors’ use of places and spaces throughout the day. The aim 
of this study was to determine the main dimensions underlying diurnal weekday variations in 
visitor populations in Dutch municipalities and to identify the salient spatial and transportation-
related features of these municipalities that contribute to the dimensions of these temporary 
populations. Using the 998 Netherlands National Travel Survey for six representative one-hour 
time periods, we performed an exploratory factor analysis to capture the underlying dimensions. 
The solution comprised one dimension referring to participation in activities, two dimensions 
related to the size of the territory in which visitor populations operate combined with the use of 
different transport modes, one dimension expressing the direction in which inter-local movement 
occurs, and three dimensions capturing different life stages within the visitor population.

2.1 Introduction

As in all countries until the 9th century, most people in the Netherlands worked and made 
use of the facilities within walking distance of their homes. In those days, people hardly ever 
visited other settlements, with the consequence that, on average, people only travelled 40 
kilometres per year (Bertolini & Dijst, 2003). How different is travel nowadays! Technological 
innovations in transportation and communication and rising levels of affluence have allowed 
people to overcome distance constraints by minimizing time constraints (Graham & Marvin, 
996), resulting in a steady increase in the spatial scale of their daily activity and travel patterns. 
As a consequence, the lives of many people have become increasingly independent of territorial 
boundaries, with the result that the average distance travelled is now 40 kilometres per day 
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(Bertolini & Dijst, 2003). These developments have led Hajer and Zonneveld (2000) to assert 
that, instead of the city centre of a well-defined urban region, in a network society a person’s own 
home and residential area form the functional as well as the symbolic and mental core of a large 
urban field. At the same time, many more different groups and life-styles have developed within 
society (Musterd & Van Zelm, 200; Giuliano & Gillespie, 2002; Wachs, 2002). As a result, the 
diversity in activity and travel patterns has increased in a temporal as well as in a spatial sense 
(Bell & Ward, 998; Bertolini & Dijst, 2003).

These fragmentations of individual activity and travel patterns in time and space will have 
a large impact on visitors’ use of spaces and places. This impact could lead to the divergence 
of the characteristics of temporary and permanent residents of areas. The fact that visitor and 
residential populations differ is made clear by various sets of statistics in, for example, USA 
(Boston Redevelopment Authority, 996; San Diego’s Regional Planning Agency, 2000), Canada 
(MapInfo, 2004), Australia (Cook, 998), Japan ( Japan Statistics Bureau, 2002), and Great Britain 
(Norfolk County Council, 2004). These dynamics in the distribution of populations will have an 
impact on the demand for consumer facilities, the use of public transport, and the road network: 
or, in more general terms, on the economies and diseconomies of the agglomeration of urban 
functions (Foley, 952; 954; Schmitt, 956; Smith, 989; Larson, 993; Zheng, 998; Mille, 2000).

In view of these dynamics in temporary populations, their impact on the functional 
organization of settlements and their relevance for planning and policies, it is surprising to 
observe with Janelle and colleagues (998) that research to date has shown little interest in 
investigating visitor population characteristics at different time periods and in different places. 
Little is known about the size, distribution, timing, or characteristics of visitor populations 
(Smith, 989) and the influencing factors. The research reported to date is diffuse, fragmented, 
descriptive, and unsystematic (Bell & Ward, 998; Bell, 2004).

One of the issues that need more thorough analysis is the impact of spatial contexts on 
the characteristics of temporary populations. Studies on the diurnal patterns of social group 
distributions focus on just one settlement or metropolitan area, such as Halifax-Dartmouth 
(Goodchild & Janelle, 984; Goodchild et al., 993; Janelle et al., 998), Flint (Chapin & Stewart, 
959), Milan (Boffi & Nuvolati, 2002), and Portland (Buliung, 200). However, no insight has as 
yet been acquired into the impact on the presence of people of a large variety of urban, suburban, 
and rural areas that differ in the opportunities they offer for participation in activities and travel, 
and also of the structure of the urban systems to which these areas belong. The aim of this study 
was to determine the main dimensions of daily visitor populations of Dutch municipalities and 
to identify the salient spatial and transport-related features of these municipalities and urban 
systems that contribute to the dimensions of these temporary populations.

The Netherlands was considered to be a highly suitable country for this study, since it 
contains a large variety of settlements established and developed in different eras since the 
Middle Ages. Among these settlements are cities with a size ranging from 50,000 to 800,000 
inhabitants (some 0%), but also towns with less than 0,000 inhabitants (some 25%). In addition, 
the distribution of shopping facilities is different from that in North America, since in the 
Netherlands there is typically a strong hierarchical structure of shopping centres in urban areas 
and practically no large-scale car-oriented shopping centres at suburban locations (Evers, 2002). 
For this analysis, we used the 998 Netherlands National Travel Survey (NTS) to calculate visitor 
populations, their characteristics, and their participation in activities in different municipalities 
during different time periods. Since the Halifax-Dartmouth studies were based on data collected 
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in the early 970s, analysis of the 998 data would be capable of showing the impact on the 
composition of visitor populations of the increased differentiation in activity and travel patterns 
that has occurred in the past 25 years.

In the next section we present an overview of the relevant theoretical and empirical literature 
concerning the temporal and territorial distribution of populations. In Section 2.3, the data 
preparation and research design are reported. In Section 2.4 there is a description of the relative 
distribution of visitors over time periods and municipalities based on the visitor-to-residential 
population ratios and location quotients. The results of a factor analysis are presented and 
discussed in Section 2.5. Two questions are addressed here: What dimensions of visitor populations 
can we identify? Which features of settlements contribute to extensive differences between visitor 
populations? Our main findings and conclusion are given in the final section.

2.2 Earlier studies on temporary populations

The use of space by individuals can be studied on different time scales ranging from long-term 
‘permanent’ migrations to temporary movements, such as nomadic, and daily and weekly mobility 
(Bell & Ward, 998). In this paper we limit the discussion to daily mobility. Various concepts 
are used to capture the presence and co-presence of visitor populations in certain places and 
time periods, such as ‘daytime population’ (Foley, 952), ‘temporal specialization’ (Goodchild & 
Janelle, 984), ‘temporary population’, ‘chronotope’ (Bonfiglioli, 997; Crang, 200), and ‘mobility 
environment’ (Bertolini & Dijst, 2003).

One of the first scholars to point out the relevance of studying visitor populations was Wirth 
(938), who drew a distinction between nighttime (residential) and daytime (visiting) populations. 
In the 940s, Engel-Frisch (943) observed that the temporal aspects of human ecology had 
been unjustifiably neglected. She asserted that changes in the distribution of land uses are not a 
consequence of the migration of people and land use functions, but are usually brought about by 
the daily mobility of people. She made a plea on the basis of her conceptualization and statistical 
study of temporal processes for further studies of temporal ecology and temporal planning. In 
the 950s, Foley (952; 954) carried out some descriptive analyses of daytime populations for 
some large American cities and the central business districts of some middle-sized and large 
cities in the USA.

Daily temporary populations have also been studied outside USA, most notably in Italy. 
Martinotti (993) and Bonfiglioli (997) presented cities as a system of chronotopes: “…physical 
places of spatial and temporal architecture animated by the rhythms of presence and co-presence 
of its citizens and temporary inhabitants” (Mareggi, 2002, p. 92). Time ecological studies have 
been carried out for several Italian cities, including Milan (Boffi & Nuvolatti, 2002). On the 
basis of these studies, urban time policies were developed. These were launched at the end of the 
980s, and they focus on matching the time organization of cities and the needs of its users.

In general, simple descriptive statistics were used to monitor changes in visitor populations. 
Some more thorough analyses of the ‘ebb and flow of the total population of a city’ (Chapin 
& Stewart, 959) were undertaken in the 970s and 980s. Taylor and Parkes and especially 
Goodchild and Janelle applied multivariate analytic methods, such as factor analysis, to activity-
diary data collected in 97-972 for the metropolitan area of Halifax-Dartmouth, Canada, with a 
combined population of 87,000 in 97.
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We set up a theoretical framework for the analysis reported in this paper on the basis of these 
former studies on temporal populations. The likelihood of the presence and co-presence of 
particular individuals and groups in certain time-spaces is dependent on individual needs and 
constraints. As conceptualized by Hägerstrand (970), subject to capability, coupling and authority 
constraints, individuals follow a continuous path through time-space to participate in activities. 
Visitor populations are constituted as a result of the coupling together of these individual paths 
at specific temporal and spatial locations. This presence of individuals in particular places is also 
determined by the functions or institutional projects within any given place. These functions 
structure the daily paths of individuals by taking time allocations and by scheduling activities 
(Pred, 984). In particular, the dominant functions and connections supplied by transport and 
communication systems in any place account for most of the structural properties of temporary 
populations. The whole of these external conditions that influence the temporary presence of 
people in given temporal and spatial locations is called the mobility environment (Bertolini & 
Dijst, 2003). The main determinants of the size and composition of visitor populations are shown 
in Figure 2..

The results of various studies on visitor populations can be fitted into this framework. 
Based on factor analyses for a hypothetical, medium-sized (200,000 inhabitants) British city 
and Halifax, Canada (approximately 200,000 inhabitants) respectively, Taylor and Parkes (975) 
and Goodchild and Janelle (Goodchild & Janelle [984], Goodchild et al., [993] and Janelle 
et al., [998]) identified certain factors that influence the temporal and spatial distribution of 
people. Taylor and Parkes used socio-demographics and aggregate land use and travel data for 
their analysis, while the other studies also used behavioural data (Goodchild & Janelle, 984), 
or activity data exclusively (Goodchild et al., 993; Janelle et al., 998). The main factors can be 
categorized along activity and socio-demographic dimensions. In reviewing these results it must 
be remembered that most of the findings were based only on data collected for the period 97-
972 in Halifax-Dartmouth, Canada.

Among the activity dimensions, home and work-related activities seem to provide the 
strongest dimensions of diurnal patterns of social group distributions, followed by leisure, 
shopping, and education. In the 970s, early each morning commuters invaded the employment 
areas of the cities, especially the CBDs, leaving behind them purely residential environments 
with a low density of visitors. Non-job-related obligatory activities, like shopping, were carried 
out in the mid afternoon in outlying shopping outlets or downtown shopping centres. Social 

Figure 2.1 – Main determinants of visitor populations
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and recreational activities took place in the morning and midday in neighbourhood or local 
recreational amenities, while people visited downtown entertainment facilities in the evening. 
Finally, visitors participating in educational activities could be found at all times of the day in 
neighbourhoods with school facilities.

The relevant socio-demographic dimensions of visitor populations are related primarily 
to income, educational/occupational status, and age. The income distribution of visitors 
shows a clear polarization between the central and the suburban areas in Halifax-Dartmouth. 
The educational composition of visitor populations resembles the distribution of economic 
functions, with poorly educated visitors in industrial and commercial areas and highly educated 
visitors in the university neighbourhood. The age dimension illustrates how young visitors can 
predominantly be found in areas with a high residential turnover, in contrast with older visitors. 
In general, these status and age dimensions showed fewer diurnal variations in suburban 
neighbourhoods. Studies of population role groups, defined by the combined attributes of gender, 
marital status, job, childcare, residence tenure, and car ownership ( Janelle et al., 998), show that 
these subpopulations can be characterized by specific temporal patterns of scores on the various 
dimensions.

These studies reveal some shortcomings, which we have addressed in this paper. First, the 
results are based primarily on just one metropolitan area of medium size (87,000 inhabitants) 
that shows limited variation in spatial context. We have studied the impact of a larger variety of 
spatial contexts varying from rural areas to large cities in the Netherlands. In addition, we have 
analysed the position of these areas in different types of daily urban system. Based on a typology 
developed for the Netherlands by Van der Laan (998), we have distinguished monocentric and 
polycentric daily urban systems.

A second deficiency in the literature is the underexposure of travel behaviour characteristics. 
Taylor and Parkes (975) included the share of private and public transport modes and access to 
vital services. However, Goodchild and Janelle (984) did not select these variables, but studied 
travel purpose instead. A comprehensive analysis of travel-related variables is lacking. In addition 
to travel mode and travel purpose, travel time and travel direction should also be included in 
such an analysis. By ‘travel direction’ we mean different types of origin-destination combinations, 
such as urban-urban and suburban-urban. In this paper, we have addressed these deficiencies. 
The next section describes the conditions of our analysis.

2.3 Data and research design

The aim of our analysis was to identify the dimensions underlying the spatial-temporal variations 
in the presence of visitor populations in Dutch municipalities on an average weekday. In our 
analysis, visitor population is defined as an aggregate of all persons performing out-of-home activities 
in a particular municipality during a particular time period; the term also includes visitors active 
within their residential municipality. For our analysis, we used the 998 Netherlands National 
Travel Survey (NTS). Since 978, this continuous survey has been carried out annually. Every 
year, approximately 60,000 households participate. The survey yields data on the travel behaviour 
of some 30,000 individuals, including children over the age of four. In addition to providing 
information on household and personal attributes, respondents are asked to complete a trip diary 
for an entire day (Statistics Netherlands, 999).
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For the purpose of our analysis, we first derived activity durations from the trip data, and 
subsequently excluded activities performed outside the Netherlands, or taking place at home, or 
in a weekend or on a national holiday, and activities of unknown duration. The adapted dataset 
consisted of 97,400 out-of-home activities, executed by some 80,000 persons.

Second, we calculated the number of respondents characterized by given characteristics and 
engaged in given activities in given time periods, expressed as percentages of the sample observed 
to be in a given municipality in a given time period. In 998, the Netherlands contained 548 
municipalities. With regard to our choice of time periods, we used the six one-hour time periods 
in which overall participation in various categories of out-of-home activity was empirically 
found to be highest: 8am – 9am (morning traffic); 0am -am (work and education); 2am-
pm (lunchtime); 2pm-3pm (shopping); 5pm-6pm (evening traffic); 8pm-9pm (leisure [sports, 
recreation, and entertainment] and social activities). Our selection of 32 variables is displayed in 
Table 2.; the selection comprises categories of individual and household characteristics, activity 
characteristics, and trip characteristics.

We weighted the presence of each individual within each municipality by activity duration 
within each of the selected time periods. To aggregate to the total Dutch population, we 
multiplied the weighted presence of a person by weight factors from the NTS. This procedure 
was applied in calculating both the total visitor population and the subpopulations within it 
(Table 2.) for each combination (n = 3288) of a municipality and a time period. Subsequently, 
subpopulations were expressed as a proportion of the total visitor population.

We applied principal factor analysis to capture the underlying dimensions of visitor 
populations. Since normality usually improves and stabilizes factor solutions (Pickering, 2003), 
the skewed variables (absolute skewness > 2.000) were transformed using an arcsine-root 
transformation procedure (Hopkins, 2000). In this way, eight variables were transformed. We 
then calculated the z-values for all our variables. The resulting matrix of standardized values 
formed the input for the factor analysis.

After checking the correlation matrix for multicollinearity and factorizability, we removed 
the following eight variables prior to factor analysis (in order of removal): shopping, came on 
foot, adult from family or couple with one worker, adult from family with two workers, age 2-
<8 years, low educational level, adult part-time worker, and serve passenger. The Kaiser-Meyer-
Olkin measure of sampling adequacy (KMO MSA) resulted overall in 0.673 (cf. Kaiser, 974), and 
the individual KMO MSA was above 0.500 for each variable. The elimination of variables took 
place in interrelation with various proposed and tested factor solutions, and factor interpretability 
(Garson, 2004).

Next, we extracted factors from the remaining 24 variables. Our choice of the number of 
factors was based on four criteria. First, we used the Kaiser criterion, which advices dropping 
all factors with eigenvalues below .0, since factors are then no longer more important than a 
single variable (Kaiser, 960). Second, we applied Cattell´s scree test (Cattell, 966). Third, we 
investigated the residual correlation matrix. If the residuals are large, the model does not fit the 
data well and ought to be reconsidered (Norušis, 985). Finally – and this was considered the most 
important criterion – we tested the factors for interpretability and stability. This was achieved 
by investigating different methods of extraction to see whether they produced similar solutions 
and whether our method was affected by factor indeterminacy (Velicer & Jackson, 990). The 
perseverance of the dimensions and their interpretability throughout the different methods that 
we applied gave us confidence that we were dealing with a stable solution.
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The factors were rotated in order to improve the factor interpretation. Since we suspected there 
might be some correlation between the factors, we opted for an oblique rotation (that is, direct 
oblimin). This choice proved to be well justified, since the factor correlation matrix indicated the 
existence of intercorrelations between the factors that were too large to be ignored. With regard 
to extraction, however, we tried different methods of rotation to guarantee stability.

Table 2.1 – Variables used in analysis

Individual characteristics Activity characteristics

Female, adult Working

Male, adult (reference category, thus omitted) Education

Shopping

Age < 12 Social activities

Age 12 -< 18 Leisure (sports, recreation, and entertainment)

Age 18 -< 30 Serve passenger

Age 30 -< 65 (ref.) Other activity (ref.)

Age ≥ 65

Trip characteristics

Low educational level Used car (as main transport mode)

Medium educational level (ref.) Used public transport (as main transport mode)

High educational level Used bicycle (as main transport mode)

Came on foot (as main transport mode)

Non-worker, adult Other transport mode (ref.)

Part-time worker (< 30 hours/week), adult 

Full-time worker (≥ 30 hours/week), adult (ref.) Travel time < 10 minutes

Travel time ≥ 10 minutes; < 30 minutes (ref.)

Household characteristics Travel time ≥ 30 minutes

Family, two workers, adult

Couple, two workers, adult Residential municipality at a lower spatial scale than 
Family or couple, one worker, adult destination municipalitya

Single, worker, adult Residential municipality at the same spatial scale as 
Other household type (ref.) destination municipality (ref.)

Residential municipality at a higher spatial scale than 

Low income (< 15,500 Euros/year) destination municipality

Medium income (≥ 15,500; < 26,250 Euros/year) (ref.)

High income (≥ 26,250 Euros/year) Destination municipality is not residential municipality

Destination municipality is residential municipality (ref.)

No cars available

One car available (ref.)

Two or more cars available

a. We formulated four spatial scales. From the highest to the lowest, these are: the three large cities inside the Randstad (1), 
medium-sized cities inside the Randstad and more urbanized municipalities outside the Randstad (2), growth centres and 
suburbs inside the Randstad (3), and less urbanized municipalities outside the Randstad (4). Someone living in a medium-sized 
city inside the Randstad and visiting a suburb inside the Randstad thus has a residential municipality at a higher spatial scale 
than the destination municipality.
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The final step in the process of factor analysis was to compute factor scores for each case – that 
is, each combination of a municipality and a time period – which facilitated the interpretation of 
the factors. Standardized factor scores were used for further analysis.

We formulated a large set of spatial-temporal variables for each time-space combination 
(Table 2.2) in order to examine the relationship between land use and accessibility characteristics, 
time regimes, and factor scores. Although the nature of most of the variables is self-evident, some 
may need some introduction. The address density of the surrounding area indicates the degree of 

Figure 2.2 – Typology of municipalities in the Netherlands
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concentration of human activities (Den Dulk et al., 992). Residential population characteristics 
refer to the residential population of the destination municipality. Local and national specialization 
indices are measures of the proportion of each land use type within the municipality relative to 
the total developed area within that municipality and across all municipalities in the Netherlands 
respectively (for a description of the 5 land use types used, see Harts et al., 999). The land use 
balance index measures the extent to which land use types are equally strongly represented within 
a municipality (with .0 expressing a perfect balance). We also incorporated various measures of 
accessibility by car and train, and variables expressing the temporal accessibility of opportunities.

We distinguished six types of municipality according to whether it was located within or 
outside the Randstad (the large and heavily urbanized polycentric region in the western part 
of the Netherlands), and its urbanization level (Figure 2.2). Growth centres, originating in 
the 970s, were intended to be suitable locations for both firms and households moving to the 
suburbs, but evolved into towns with more residences than jobs. Following Van der Laan (996; 
998), we distinguished two types of daily urban system: monocentric and polycentric. Both were 
dichotomized into core cities and surrounding suburbs (including growth centres). In general, 
polycentric systems can be found within the Randstad, while urbanized regions outside the 
Randstad have a monocentric character.

On the basis of the NTS data, we first present some descriptive statistics of the distribution 
of visitor populations. We then present our results of the factor analysis.

2.4 Descriptive analysis of visitor populations

To gain some insight into the temporal and spatial distribution of visitors in the Netherlands, 
we used two measures. First, we applied location quotients for different types of activity to 
investigate the effect of different types of municipality. The location quotient is a measure of 
relative concentration (that is, absolute differences in numbers are concealed), with a value of 
.0 indicating that, for a particular time period, a municipality has the same proportion of its 
population in a particular category (type of activity in this case) as does the Netherlands as a 
whole.

 Pxyz Pxz∑y
LQ = ––––– / –––––
 Pyz∑x Pz∑xy

LQ = location quotient for subpopulation x in municipality y during time period z
P = population
x = type of activity
y = municipality
z = time period

Second, for different types of activity (see Table 2.), we calculated the ratio of visitor to 
residential population for each combination of a municipality and a time period. These ratios 
were investigated in the context of monocentric systems on the one hand and polycentric systems 
on the other.
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Table 2.2 – Spatial-temporal variables constructed for each combination of a municipality and a one-
hour time period

Variables defining spatial characteristics

Size – Land surface in square kilometres

Size – Number of residents

Density – Job density

Density – Address density of the surrounding area

Ratio – Number of jobs per resident

Ratio – Number of student places per resident

Residential population characteristics – Percentage of residents at destination municipality aged 0 to 14

Residential population characteristics – Percentage of residents at destination municipality aged 65 or more

Residential population characteristics – Percentage of families with children at destination municipality

Residential population characteristics – Mean available income per income receiver in euros at destination 
municipality

Land use (30 variables) – Local and national specialization indices for respectively high, moderately and 
less urbanized centre; concentration of services; high, moderately and less urbanized residential area; 
residential district; industry and business area; green and sports area; combinations of respectively 
residential and green/sports area, industry/business and residential area, and industry/business and green/
sports area; infrastructure; services in the countryside

Land use – Land use balance index based upon 15 different land uses

Land use (3) – Percentage of companies in respectively the industrial sector, the commercial service sector, and 
the non-commercial service sector

Accessibility (10) – Number of 250*250 meter cells accessible within respectively 15 and 30 minutes of car 
travel from the centre four-digit postal code area of the municipality; cells are defined by the following 
5 land use types: highly urbanized centre, moderately urbanized centre, lesser urbanized centre, 
concentration of services, and industry and business area

Accessibility (4) – Distance in kilometres of the centre four-digit postal code area of the municipality to 
respectively the nearest train station, intercity station, interchange station, and highway exit

Typology of municipalities (6) – Randstad, three large cities, medium-sized cities, growth centres, and suburbs; 
rest Netherlands (i.e., outside Randstad), more and less urbanized municipalities

Typology of daily urban systems (3) – Monocentric systems, polycentric systems, and outside daily urban 
systems

Variables defining temporal characteristics

Time regime (3) – Opening times of respectively working and shopping facilities, educational facilities, and 
leisure facilities (1 if open, 0 if closed)

Variables defining spatial-temporal characteristics

Size by time regime – Proportion of jobs available in relation to all jobs in the Netherlands, corrected for 
opening times of work facilities

Size by time regime – Proportion of student places available in relation to all student places in the Netherlands, 
corrected for opening times of educational facilities

Accessibility by congestion (6) – Car accessibility; number of people that can reach the centre four-digit postal 
code area of the municipality within respectively 15 and 30 minutes, including respectively a 10%, 20% and 
30% travel time resistance for (very) highly urbanized municipalities during traffic peak periods (8am – 9am, 
and 5pm – 6pm)
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Figure 2.3a-f presents the location quotients for different activity subpopulations and 
mobility environments. These location quotients give information about the change in mix of 
subpopulations for each type of municipality. It can be observed that – with the exception of 
social activities in the morning and education in the evening – the more urbanized municipalities 
outside the Randstad most closely resemble the national averages for the various types of 
activity (Figure 2.3e). The distribution of visitors reflects the differences in the distribution of 
opportunities over urban, suburban, and rural municipalities and possibly also differences 
in local culture. In rural areas (‘outside Randstad, less urbanized’), social activities are the 

Figure 2.3 – Location quotients for subpopulations by activity purpose per type of municipality and 
time period
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dominant travel purpose for visitors, followed by leisure activities and serving passengers (Figure 
2.3f ). In suburban communities in the Randstad, at noon and thereafter in particular, serving 
passengers is the dominant argument for visiting places (Figure 2.3d). The three large cities in the 
Randstad – Amsterdam, Rotterdam, and The Hague – are overrepresented by working visitors, 
which reflects the strong position of these cities in the regional labour markets (Figure 2.3a). 
Medium-sized cities and growth centres are attractive for visitors who are interested in shopping 
(Figure 2.3b-c). The three large and medium-sized cities in the Randstad are overrepresented by 
visitors undertaking evening leisure activities, because of the abundant supply of evening leisure 
amenities such as theatres, cinemas, restaurants, and bars.

According to Foley (954), the CBDs in the larger cities have lower ratios of daytime to 
residential population than the CBDs in smaller cities, presumably indicating that in large cities 
daily facility uses are more likely to be handled by outlying centres. Hence, the formation of 
polycentric systems during the last few decades may have led to distinct differences in visitor-
to-residential population ratios between different types of daily urban system; that is to say, 
we expected smaller differences in these ratios for municipalities that are part of a polycentric 
system than for municipalities that are part of a monocentric system. A related question then 
is whether this applies to all types of activity. For six different activities, Figure 2.4a-f indicates 
the ratio of visitor-to-residential population for monocentric systems and polycentric systems, 
dichotomized into core cities and surrounding suburbs. It can be seen that the ratios are largest 
for work (Figure 2.4a), followed by education (Figure 2.4b), and that they are smallest for serving 
passengers (Figure 2.4f ). For both monocentric and polycentric systems, the ratios are larger for 
core cities than suburbs for work, education, and shopping (Figure 2.4c), indicating that these 
specialized functions are for the most part located within core cities. However, the differences 
in the ratios between the core cities and the suburbs are smaller in polycentric systems, but only 
for work, shopping, and leisure (Figure 2.4e). For education, social activities (Figure 2.4d), and 
serving passengers, polycentric systems do not differ significantly from monocentric systems. 
These findings indicate that functions such as work, shopping, and leisure are more equally 
distributed across different municipalities in polycentric systems than in monocentric systems.

2.5 Dimensions of visitor populations

We applied principal factor analysis to capture the underlying dimensions of visitor populations. 
The factor analysis yielded seven factors. Both the Kaiser criterion and Cattell´s scree test 
indicated that a seven-factor solution would be the optimal choice. The residual correlation 
matrix revealed the existence of 9.0% non-redundant residuals with absolute values larger than 
0.05, which is acceptable, considering the size of our sample. Table 2.3 shows the factor solution 
adopted; only factor loadings with an absolute value larger than 0.4 are displayed. Other than 
through investigating factor loadings, factor interpretation was aided by examining the factor 
scores on each combination of a type of municipality and a time period (Figure 2.5a-g). We 
also investigated simple correlations between each factor and the spatial-temporal variables 
mentioned in Table 2.2, and the relation between factor scores and the type of daily urban system 
(Figure 2.6a-g). In the remainder of this section, we elaborate further on these seven factors.

Factor  expresses a leisure dimension that becomes stronger as the day progresses. Leisure 
and social activities have positive loadings, while working has a strong negative loading on this 
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factor (Table 2.3). Each type of municipality has the same pattern of increasing leisure activity 
(Figure 2.5a). However, the highest averages between 8pm and 9pm are found in the three large 
and medium-sized cities inside the Randstad, probably expressing the abundant supply of night 
time leisure facilities in these types. Growth centres display the lowest score in the evening, 
confirming their image as dormitory towns. Factor  shares strong correlations with the opening 
times of educational facilities (-0.72), the opening times of working and shopping facilities (-

Figure 2.4 – Visitor-to-residential population ratios by activity purpose per type of daily urban system 
and time period
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0.680), and the opening times of leisure facilities (0.434). Apparently, scores on this dimension 
are much more dependent on the time-of-day than spatial context.

For factor 2, positive and negative scores distinguish the municipalities and times associated 
with mode use, travel time, and educational level. This factor has been labelled the inter-local 
dimension, since public transport use, travel times with a minimum of 30 minutes, destination 
municipality not residential municipality, and a high level of education all yield substantial 
positive loadings on this factor. On the other hand, travel times below 0 minutes have a negative 
loading (Table 2.3). It is well known (Rouwendal & Rietveld, 994; Schwanen et al., 200) that the 
highly educated in particular travel long distances by public transport, which is then competitive 
with the use of the private car. A fairly normal distribution of factor scores across time periods 
can be observed from Figure 2.5b. Given the necessity for visitors from more distant residential 
municipalities to travel for a considerable time to and from their destination municipality, 
it would seem logical for the presence of these visitors to reach its peak at around noon. Less 
urbanized (rural) municipalities outside the Randstad score negatively on this dimension for 
all time periods, indicating their lack of both a well-equipped public transport system and 
attractive opportunities. In sharp contrast are the positive scores of the more urbanized types of 

Table 2.3 – Factor solution pattern matrix (only loadings ≥ |0.400| displayed)

Factor

1 2 3 4 5 6 7

Working -0.965      
Leisure 0.682      
Social activities 0.509      
Used public transport  0.653     
Travel time ≥ 30 minutes  0.624     
Travel time < 10 minutes  -0.604     
Destination municipality is not residential 

municipality
 0.550     

High educational level  0.426     
No cars available      
Used car  -0.933    
Used bicycle  0.689    
Residential municipality at a higher spatial scale -0.931
Residential municipality at a lower spatial scale 0.544
Age < 12  0.674   
Education  0.570   
Age 18 -< 30  -0.505   
Couple, two workers, adult  -0.466   
Female, adult     
Single, worker, adult  -0.600 -0.499
Low income  -0.589  
High income  0.543  
Two or more cars available  0.400  
Non-worker, adult  0.661
Age ≥ 65 0.551
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municipality – particularly the three large and medium-sized cities inside the Randstad. Factor 2 
correlates quite strongly and positively with address density (0.524), number of jobs per resident 
(0.55), job density (0.506), and the number of jobs corrected for the opening times of working 

Figure 2.5 – Standardized factor scores for factor 1-7 per type of municipality and time period; Large = 
Randstad, three large cities; Medium = Randstad, medium-sized cities; Growth = Randstad, growth 
centres; Suburb = Randstad, suburbs; More = outside Randstad, more urbanized; Less = outside 
Randstad, less urbanized
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facilities (0.483), expressing both the spatial preconditions for a well-equipped public transport 
system (densities) and the attraction factors to people from outside the municipality (high job-
to-resident ratios).

In contrast with the second factor, factor 3 can be typified as a local dimension, with a positive 
loading on bicycle use and a negative loading on car use (Table 2.3). Figure 2.5c shows the local 
dimension to be most strongly related to medium-sized cities in the Randstad, for which there 
is even a positive score between 8pm and 9pm, whereas the other types of municipality display 
negative scores on this dimension in the evening. These medium-sized cities seem to be highly 
self-contained for some residential population categories (students, for example), since this factor 
correlates with the supply of educational facilities: opening times for educational facilities (0.258), 
opening times for working and shopping facilities (0.98), and the number of student places per 
resident (0.79). Apparently, scores on the local dimension are dependent on such constraint 
factors as car availability on the one hand, and on the other the supply of local opportunities 
such as schools, universities, and leisure facilities.

Factor 4 represents a central place dimension, with a positive loading for the presence of 
visitors living in a municipality on a lower spatial scale than the municipality they are visiting, 
and a negative loading for the presence of people living in a municipality at a higher spatial 
scale than the municipality they are visiting (Table 2.3). In short: positive scores indicate more 
centrality. Figure 2.5d indicates that centrality is most strongly developed in the more urbanized 
types of municipality. However, small, temporal shifts in centrality can also be observed, with a 
dichotomized structure around noon. At that time, the difference in scores on this dimension 
between the more and the less urbanized types of municipality is maximal, implying that the 
central position of cities in the urban network then reaches its peak. Growth centres hardly 
fulfil any central functions for other communities. The correlations reveal that centrality is more 
important outside than inside the Randstad, since the three large and medium-sized cities inside 
the Randstad display only minor correlations with this dimension (0.98 and 0.6 respectively), 
whereas the more urbanized municipalities outside the Randstad yield a correlation coefficient 
of 0.55. This finding illustrates the polycentric character of the Randstad compared with areas 
outside the Randstad. The correlation between the inter-local dimension and this dimension 
is 0.0, indicating that a functionally more central position of a municipality does not always 
correspond with more inter-local travelling towards that municipality.

Factor 5 captures a children dimension, yielding positive loadings for the presence of young 
children and educational activities and negative loadings for the presence of people aged 8 to 
30 and two-worker couples (Table 2.3). In line with these factor scores are the correlations with 
contextual variables, such as the opening times of educational facilities (0.447). From Figure 2.5e 
it can be observed that the three large and medium-sized cities inside the Randstad score almost 
continuously negatively on this factor, indicating that populations of young schoolchildren are 
relatively underrepresented in visitor populations in these types of municipality for all time 
periods. For some municipalities, and growth centres in particular, the children dimension 
is strongly associated with the local dimension. On a national scale, the young province of 
Flevoland has the highest score on this dimension.

Factor 6 expresses a high-income family dimension, with positive loadings for the presence of 
high-income households and households with two or more cars available, and negative loadings 
for the presence of single workers and low-income households (Table 2.3). Hence, this dimension 
is determined by both household structure and household income, with a visitor population 
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containing relatively many low-income singles scoring most negatively on this dimension. 
Figure 2.5f indicates that this dimension is strongly related to commuter flows, with increasingly 
negative scores for the more urbanized types as the day progresses (the share of high-income 
commuters in the city declines as they return to their residential municipalities at the end of 
the day), and a sharp contrast in scores in the evening between the less and the more urbanized 
types of municipality (high-income commuters have returned home, and [leisure] activity in the 
cities is dominated by low-income single households). The spatial-temporal complexity of this 
dimension is illustrated by its low correlations: address density (-0.43), number of residents (-
0.29), and job density (-0.23), indicating the (slightly) negative relationship between the cities 
and this dimension.

Finally, factor 7 comprises a senior dimension, with positive loadings for the variables non-
worker and age above 65 and negative loadings on the variable single worker (Table 2.3). Seniors 
appear to be very inactive out-of-doors in the early morning, but their representation within 
visitor populations increases as the day progresses. The fact that seniors are least likely (in 
relation to other groups in society) to be confronted with strict temporal constraints allows 
them to defer activity to less busy times of day. Figure 2.5g exemplifies this temporal pattern, and 
also shows that seniors tend to avoid the three large cities inside the Randstad in the evening, 
possibly through feelings of insecurity. Within the growth centres, this dimension also yields 
negative scores, indicating the ‘young’ character of this type of municipality. Nationally, this 
dimension is strongly concentrated in the northern (rural) provinces of Drenthe and Groningen. 
The correlations indicate the influence of temporal regimes on this dimension, with the highest 
correlation between this dimension and the opening times of leisure facilities (0.306). Other 
relatively high, but negative correlations are found for this dimension and the opening times of 
educational facilities (-0.253) and the opening times of working and shopping facilities (-0.227).

So far, we have reported our analysis of the relationship between factor scores and different 
types of municipality and spatial-temporal contextual variables. We also investigated the factor 
scores for monocentric and polycentric urban systems, both dichotomized into core cities and 
surrounding suburbs (Figure 2.6a-g). Although a category labelled outside systems has been 
included for comparison in Figures 2.6a-g, the description that follows concentrates on the 
differences between monocentric and polycentric systems.

Figure 2.6a shows that, since the leisure dimension is highly temporally determined, there 
are no significant differences with regard to it between the various types. However, for the inter-
local dimension (Figure 2.6b), we find the highest scores in core cities for both monocentric 
and polycentric systems. Also, the factor scores are higher in suburbs within polycentric systems 
than in suburbs in monocentric systems, indicating the more important role of the suburbs 
within polycentric systems (that is to say, the suburbs within polycentric systems are visited by 
commuters from the core city). Core cities and suburbs in polycentric systems yield relatively 
high positive scores on the local dimension (Figure 2.6c) compared with core cities and suburbs 
in monocentric systems. Core cities still take an important position in both monocentric and 
polycentric systems (Figure 2.6d). At the same time, the suburbs in polycentric systems receive 
a slightly larger proportion of people from the core city than do the suburbs in monocentric 
systems, indicating the more even distribution of such functions as work, shopping, and 
leisure within polycentric systems. As expected, the children dimension scores more negatively 
in the core cities than in the suburbs in both monocentric and polycentric systems (Figure 
2.6e). Furthermore, the children dimension yields slightly higher scores in the suburbs in 
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monocentric systems than in the suburbs in polycentric systems. With respect to the scores on 
the high-income family dimension (Figure 2.6f ), monocentric and polycentric systems turn 
out to be quite similar. In both types of system, high incomes are underrepresented within 
the core cities compared with the surrounding suburbs. Throughout the day, the core cities in 
polycentric systems are less attractive for seniors than the core cities in monocentric systems, 
while the suburbs in polycentric systems do not differ much in attractiveness from the suburbs 
in monocentric systems (Figure 2.6g).

Figure 2.6 – Standardized factor scores for factor 1-7 per type of daily urban system and time period; 
Mono, core = monocentric system, core city; Mono, suburb = monocentric system, suburb; Poly, core = 
polycentric system, core city; Poly, suburb = polycentric system, suburb; Outside systems = outside urban 
systems
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2.6 Conclusions and discussion

In this paper, we have identified the dimensions of visitor population presence in space and time 
in Dutch municipalities for an average weekday. The main aim of this study was to analyse the 
impact of a wide variety of urban, suburban, and rural municipalities together with the structure 
of the urban systems to which these municipalities belong. Since the more thorough studies on 
temporary populations were based on data collected in the early 970s, we were also interested in 
the impact on the dimensions of visitor populations of the increased differentiation in activity 
and travel patterns that has taken place over the past 25 years.

The solution adopted in our analysis comprised one dimension oriented towards participation 
in activities (the leisure dimension), two dimensions related to the size of the territory in 
which visitor populations operate combined with the use of different transport modes (the 
inter-local and local dimension), one dimension expressing the direction of the relationship 
between different spatial scales (the central place dimension), and three dimensions capturing 
different life stages (the children dimension, the high-income family dimension, and the senior 
dimension). Compared with the studies of Goodchild and Janelle on Halifax-Dartmouth diary 
data, our analysis shows a particularly large impact of the orientation of travel represented by 
the inter-local, local, and central place dimensions. These dimensions reflect the distribution 
of opportunities for participation in activities and the supply of transport modes. In general 
terms, the visitor populations of the different types of municipalities and urban systems can be 
characterized as follows.

Although many urban systems in the Netherlands have developed from monocentric into 
polycentric urban systems, especially in the Randstad, we see that the three large cities in the 
Netherlands – Amsterdam, Rotterdam, and The Hague – still function as a magnet for visitors 
from other municipalities and, because of their large size, also for their own inhabitants. 
The strong position in the national public transport network and relatively large supply of 
employment, shops, and leisure amenities afford an explanation. The socio-demographic 
characteristic is highly skewed, since seniors, young children, and adults living in high-income 
families are underrepresented during the day.

The medium-sized cities in the Randstad share with the large cities a central role for residents 
from other municipalities, but to a lesser extent. Their visitors are mainly attracted by their 
shopping, evening leisure, and educational facilities. Compared with Amsterdam, Rotterdam, 
and The Hague, these cities seem to be highly self-contained for some residential population 
categories (especially students). As a consequence, their visitor populations are less skewed than 
for the large cities in the Randstad.

The visitor population in the more urbanized municipalities outside the Randstad is comparable 
with the visitor population in the growth centres in the Randstad. These types of municipality 
differ from each other with respect to the central place dimension. While cities outside 
the Randstad fulfil this function, the growth centres do not. The Randstad suburban visitor 
population is mainly dominated by children and parents serving their offspring (by car) to school 
and children’s leisure activities.

Because of the lack of a well-equipped public transport system and attractive opportunities, 
the less urbanized rural municipalities outside the Randstad attract hardly any visitors from 
elsewhere. Young children visiting their primary schools and senior people dominate the visitor 
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populations. These communities see their adult residents travelling to other municipalities in the 
afternoon and especially in the evening.

Visitor population characteristics in polycentric systems differ from monocentric systems in 
several respects: first, the degree of inter-local travelling in different directions for different 
purposes is stronger in polycentric systems; second, participation in local activities seems to be 
stronger in polycentric systems, particularly in the core cities. Apparently, next to resulting in 
more inter-local travelling because of functional specialisation, the spreading out across space 
of work opportunities, shopping facilities, and leisure amenities within polycentric systems also 
results in more opportunities for local activity. Third, although the evidence is preliminary, the 
spatial-temporal organization of the socio-demographics of monocentric and polycentric systems 
seems to differ. In monocentric systems the spatial dichotomy of young children between the 
core cities and the suburbs is more pronounced than in polycentric systems. Young children thus 
seem to be more evenly distributed across polycentric systems than across monocentric systems. 
As a whole, polycentric systems are less attractive to senior visitors than monocentric systems, 
possibly because they are more crowded overall. The increasing development of polycentric 
systems may thus result not only in changes in the activity and travel patterns of visitors, but also 
in the (distribution of ) socio-demographic characteristics of visitor populations across space and 
time.

Interestingly, in his exploration of residential decision-making by three types of household 
that are part of the ‘new demographic regime’, Champion (200) assesses that seniors and 
households with young children will – for different reasons – be more likely to live in polycentric 
urban regions than in monocentric cities. For households comprising working-age people 
without children, Champion suspects a more ambiguous picture. His suggestions – although 
related to more permanent populations – are partly in contrast to our findings. Moreover, in 
a network society, daily choices of places a person needs or wishes to visit might become 
increasingly independent of factors influencing residential decision-making, underlining the 
importance of studying temporary or daytime populations.

Many of the differences found between monocentric and polycentric systems seem to be 
brought about as a result of the definitions of these systems that were used. These definitions are 
based on commuter patterns. The small difference between the core cities and the suburbs in the 
polycentric systems on the inter-local dimension may very well be the result of these definitions. 
Broader definitions may result in larger differences.

Future research could be extended to the weekends, or to other countries. An analysis of 
visitor population dynamics in different types of municipalities at the neighbourhood level 
would also be valuable. In more specific terms, we hypothesise that, at the intra-municipal 
level, dimensions emerge that are less relevant, or remain hidden when the municipal level is 
analysed. For example, shopping (a variable removed from our analysis, since it appeared to be 
insignificant) is probably an activity that concentrates strongly in particular neighbourhoods 
within a municipality, and would thus be spatially more distinctive at the intra-municipal level.

In the introduction, we asserted that the dynamics in the distribution of populations would 
have an impact on the demand for consumer facilities, the use of public transport and the road 
network, or in more general terms on the economies and diseconomies of the agglomeration 
of urban functions. Supplementary analysis based on the locational decisions of the suppliers 
of consumer services and employment would make it possible to understand the dynamic 
relationship between the daily mobility of people and land uses in time.
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3 Short-term dynamics in the use of places: a 
space-time typology of visitor populations 
in the Netherlands

   Zandvliet, R., Dijst, M., in press. Short-term dynamics in the use of places: a space-time 
typology of visitor populations in the Netherlands. Urban Studies.

Abstract. In a network society, spurred on by technological, social, and economic factors, the 
process of land use deconcentration has resulted in various new urban forms such as edge cities 
and edgeless cities. While the consequences of this process for the distribution of the residential 
population and travel patterns have been extensively described and analyzed, there has as yet 
been little investigation of the effect on visitors’ use of places. Using the 998 Netherlands 
National Travel Survey, we developed a typology of urban, suburban, and rural municipalities 
located in monocentric and polycentric urban systems on the basis of dimensions of diurnal 
weekday variations in visitor populations. A two-step cluster analysis resulted in five types of 
municipality: ‘central place’, ‘contemporary node’, ‘self-contained’, ‘mobile children’, and ‘local 
children’.

3.1 Introduction

Changing infrastructure networks dramatically, but highly unevenly, ‘warp’ and refashion 
the spaces and times of all aspects of interaction (Graham & Marvin, 200). As a result, the 
opportunities for participation in activities and travel in a network society have become highly 
fragmented in space and time. Paralleled by an increase in the heterogeneity of social networks 
as many new groups and lifestyles sprung up within society in the last few decades (Musterd & 
Van Zelm, 200; Giuliano & Gillespie, 2002; Wachs, 2002), these developments have led places 
in contemporary society to be increasingly structured around and by highly diverse (rhythms of ) 
flows of people, goods, and information (Castells, 996).

Many studies have discussed the impact of these processes on the distribution of the 
residential population (Dieleman et al., 999; Bontje, 200; Champion, 200; Batty et al., 2002; 
Camagni et al., 2002) as well as on the travel patterns of the residents of urban, suburban, and 
rural communities (Badoe & Miller, 2000; Crane, 2000; Ewing & Cervero, 200; Schwanen 
et al., 2004). There is, however, another dimension of the use of places that has hitherto 
remained largely unexplored: namely, the function of places for visitors. In the web of individual 
movements through time-space, intersections of individual paths lead to the becoming of places 
(Pred, 984): as Massey (993, p. 66) states, places are increasingly becoming “articulated moments 
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in networks of social relations and understandings.” Places can be interpreted as clusters of spatial 
events that take place in time and space, and “where the event is characterized by its duration, 
intensity, volatility, and location (Batty, 2002, p. ).” This interpretation implies that, in a network 
society, large differences develop in the ways in which nighttime or residential populations 
and temporary or visitor populations use places. As Van der Knaap (2002) states, places may 
increasingly show an uncoupling of economic threshold, the supply of goods and services, and 
residential population size. At the same time, new opportunities arise for developing small and 
medium-sized cities that lack a strong local basis. Increasingly, visitor populations now determine 
the social, economic, and environmental performance of places.

By looking at the characteristics of visitor populations, the aim of this study is to provide an 
alternative way of understanding the performance of places in a network society. In this paper 
we report our development of a typology of urban, suburban, and rural municipalities located 
in monocentric and polycentric urban systems based on diurnal weekday variations in visitor 
populations, and examine the extent to which the process of land-use deconcentration (that is, 
the shift from monocentric into polycentric urban structures) has affected the characteristics of 
visitor populations. For this analysis, we have used the 998 Netherlands National Travel Survey 
(NTS) from which we derived dimensions of diurnal weekday variations in visitor populations.

In the next section we briefly discuss the main factors that have contributed to the process 
of land-use deconcentration that has resulted in the development of various new urban forms. 
The implications for the distribution of visitor populations are also discussed. Section 3.3 consists 
of a description of the research design. The constructed typology of municipalities of visitor 
populations is discussed in Sections 3.4 and 3.5. Our conclusions are given in the final section.

3.2 Land-use deconcentration and temporary populations

In the second half of the last century, the spatial structure of urban systems was dramatically 
modified as the result of technological innovations, rising levels of affluence, and changing 
lifestyles and household structures. In the first place, mass transit and the private automobile 
increasingly enabled people and economic activities to move out of town, creating huge suburbs 
and out-of-town locations for all kinds of business activity (Kloosterman & Musterd, 200). 
In the past two decades, these tendencies were spurred on even further by the adoption of 
innovations in information and communication technologies (Wheeler et al., 2000). Second, 
prosperity and car ownership offered people the opportunity to suburbanize: “the bargaining 
power and spatial mobility (on a daily basis) of almost all households expanded more and more 
(Musterd & Van Zelm, 200, p. 690).” Third, new household structures have also diminished 
the notion of monocentricity since members of two-earner households have to find a residential 
compromise between two different job locations (Gordon et al., 998; Champion, 200; 
Kloosterman & Musterd, 200). Finally, as the consumptive order replaced the productive order 
(see for example Glennie, 998), mobility patterns became increasingly affected by the locations 
of leisure facilities, some of which specialize and concentrate in space relatively independent of 
their local demand.

These developments in society have led to land-use deconcentration in various forms. Land-
use patterns are seen primarily as the outcome of accessibility and locational trade-offs (Clark, 
2000). Initially, this mechanism led to concentric circles of land use around one dominant center 
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(see for example Alonso, 964). However, as cities expanded and new nodes of accessibility 
developed, the applicability of this monocentric model was increasingly questioned (Davoudi, 
2003). According to Clark (2000), the traditional mechanism still applied, but the model itself 
needed modification in order to capture the clustering of activities in sub-centers. The edge city 
is one of the paradigms the suggested polycentric model facilitates. Garreau (99) characterizes 
an edge city as a large-scale sub-center at the edge of the built-up area of a metropolitan region; 
it is a single destination for jobs, shopping, and entertainment. Others (Gordon & Richardson, 
996; Lang & LeFurgy, 2003) take a decentrist view, stating that households are the centers in a 
post-polycentric urban landscape, with urban sprawl or edgeless cities as the dominant settlement 
structure. In the decentrist view the dominant structuring mechanism is personal mobility. Since 
these two mechanisms – centralizing and decentralizing – co-exist, the contemporary landscape 
is characterized by a large variety of urban forms, ranging from historic urban centers to Lang & 
LeFurgy’s (2003) edgeless cities.

This wide variety of urban forms and structures has had a marked influence on mobility 
patterns and interactions between locations. Studies analyzing changes in mobility patterns as 
a consequence of the emergence of polycentric structures or sprawl (see for example Levinson 
& Kumar [994] and Gordon & Richardson [996] for USA; Cortie et al. [992] for the 
Netherlands; and Clark & Kuijpers-Linde [994] for USA and the Netherlands) concentrate 
on travel direction, travel time, and travel mode. With respect to travel direction, Cortie and 
colleagues (992), drawing on the 985-988 NTS, found that three quarter of all trips in the 
Randstad had their origin and destination within the residential municipality. They also found 
that some 40% of the inter-municipal trips in the Randstad took place between central city and 
suburban locations, while some 60% took place between suburban locations. Thus, while many 
interactions (such as shopping and leisure) still take place within the residential municipality, the 
importance of tangential movements relative to radial movements has also increased, especially 
with regard to commuting (Harms, 2000). In USA the increase in both suburb-to-suburb 
commuting and reverse commuting has been emphasized by, for example, Pisarski (996), Guiliano 
(999), and Cervero and colleagues (2002).

While the studies mentioned in this literature review have paid considerable attention 
to land uses and interactions in polycentric systems, there has been little investigation of the 
consequences for people’s daily use of places. Although people change their daily paths through 
time and across space, current studies analyzing the daily use of places generally focus on just 
one settlement or metropolitan area. Goodchild and colleagues (984, 993, and 998) for example 
have analyzed the temporal specialization of the Dartmouth-Halifax metropolitan area in 
Canada. They identified certain factors that influence the temporal and spatial distribution of 
people. The main factors can be categorized along activity and socio-demographic dimensions. 
Home and work-related activities seem to provide the strongest dimensions of diurnal patterns 
of social group distributions, followed by leisure, shopping, and education. The relevant socio-
demographic dimensions of visitor populations are related primarily to income, educational/
occupational status, and age. Other studies include those of Chapin and Stewart (959) and 
Mille (2000), who examined diurnal changes in population densities for Flint, Michigan, and 
Lille, France respectively; Buliung (200), who studied the spatial-temporal patterns of work and 
non-work out-of-home activities within the Portland region; Boffi and Nuvolati (2002), who 
investigated the relationship between time use and urban governance in the metropolitan area of 
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Milan; and Bromley and colleagues (2003), who analyzed the space-time layers of uses and users 
in the Swansea (UK) city center.

However, a full understanding of the performance of places in a network society requires 
the investigation of a larger variety of spatial contexts, including central cities and suburban 
communities in both polycentric and monocentric systems as well as communities outside 
these daily urban systems. For example, economic land-use deconcentration may have led 
to the emergence of new types of spatial environment in which city residents co-determine 
visitor population characteristics in the surrounding suburbs. At the same time, we expected 
the orientation of suburbanites towards central places to be lower in polycentric systems than 
in monocentric systems. Furthermore, in rural municipalities outside daily urban systems, we 
expected a relatively large share of municipalities to be self-contained.

3.3 Research design

In this study, we have constructed a typology of urban, suburban, and rural municipalities based 
on diurnal weekday variations in visitor populations in the Netherlands, and we related this 
typology to different types of urban system and types of settlement within them. In this way we 
have sought to obtain a better understanding of how land-use deconcentration has affected the 
use of places by visitor populations. In this study, a visitor population is defined as the aggregate 
of all persons, including persons active within their residential municipality, performing out-of-
home activities in a particular municipality during a particular time period. To obtain a typology 
of municipalities, a two-step cluster procedure was adopted.

In the first step, using agglomerative hierarchical cluster analysis, we combined dimensions 
underlying diurnal variations in the presence of visitor populations in the Netherlands into a 
typology of space-time units. These dimensions, which account for most of the variance in the 
diurnal variation of visitor population presence occurring within different Dutch municipalities 
on an average weekday in 998, were identified using a principal factor analysis. Therefore, drawing 
on the 998 Netherlands National Travel Survey (NTS), which yields data on the travel behavior 
of some 30,000 individuals in a single-day diary format (Statistics Netherlands, 999), we first 
calculated the total visitor population and subpopulations within it present in each municipality 
during each one-hour time period of an average weekday. The subpopulations were defined by a 
selection of categories of individual and household characteristics, activity characteristics, and trip 
characteristics, and were expressed as a proportion of the total visitor population. We weighted 
by activity duration to reflect the ‘presence’ of each individual within each municipality during 
each of the one-hour time periods. To aggregate to the total Dutch population, we multiplied 
the weighted presence of a person by weight factors from the NTS. Subsequently, the factor 
analysis was performed using the six one-hour time periods in which overall participation in 
various classes of out-of-home activity was empirically found to be highest: 8am – 9am (morning 
traffic), 0am – am (work and education), 2am – pm (lunchtime), 2pm – 3pm (shopping), 
5pm – 6pm (evening traffic), and 8pm – 9pm (leisure [sports, recreation, and entertainment] and 
social activities). The spatial-temporal units (that is, combinations of a municipality and a time 
period) were grouped on the basis of their (standardized) scores on the dimensions identified 
with the factor analysis. The Netherlands comprised 548 municipalities in 998, and we used six 
one-hour time periods, so we needed to cluster 3288 space-time units in the first step.
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The criterion of a meaningful interpretation and graphical plots of four validity indices (see 
Halkidi et al., 200) that need to be applied to each stage of the hierarchical clustering algorithm 
were both used to determine the most suitable number of clusters. To improve cluster fit (Punj 
& Stewart, 983; Aldenderfer & Blashfield, 984; Milligan, 996), cluster means found with the 
agglomerative algorithm were used as initial cluster centers (seeds) in a k-means cluster analysis. 
As a result, after the first clustering step, we could indicate for each individual municipality the 
type of space-time unit to which the municipality belonged to during each of the six one-hour 
time periods used in the analysis.

Table 3.1 – Explanatory variables

Size – Surface area in square kilometers

Size – Number of residents

Size – Number of jobs

Size – Number of student places

Density – Job density

Density – Address density of the surrounding area

Ratio – Number of jobs per resident

Ratio – Number of student places per resident

Residential population characteristics – Percentage of residents aged 0 to 14

Residential population characteristics – Percentage of residents aged 65 or more

Residential population characteristics – Percentage of families with children

Residential population characteristics – Mean available income per income receiver in euros

Land use (30 variables) – Local and national specialization indices for highly, moderately and less urbanized 
center respectively; concentration of services; highly, moderately and lesser urbanized residential area and 
residential district; industry and business area; green and sports area; combinations of respectively residential 
and green/sports area, industry/business and residential area, and industry/business and green/sports area; 
infrastructure; services in the countryside

Land use – Land use balance index based upon 15 different land uses

Land use (3) – Percentage of companies in respectively the industrial sector, the commercial service sector, and 
the non-commercial service sector

Accessibility (2) – Car accessibility; number of people that can reach the center four-digit postal code area 
within respectively 15 and 30 minutes of car travel

Accessibility (10) – Car accessibility; number of 250*250 meter cells accessible within respectively 15 and 
30 minutes of car travel from the center four-digit postal code area of the municipality. Cells are defined by 
the following 5 land use types: highly urbanized center, moderately urbanized center, less urbanized center, 
concentration of services, and industry and business area

Accessibility (4) – Distance in kilometers of the center four-digit postal code area to respectively the nearest 
train station, intercity station, interchange station, and highway exit

Typology of destination environments (6) – Inside the Randstad, three largest cities, medium sized cities, 
growth centers, and suburbs; outside the Randstad, more and less urbanized municipalities

Typology of daily urban systems (5) – Monocentric systems (core city/suburb), polycentric systems (core city/
suburb), and outside daily urban systems
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The second clustering step consisted of binary hierarchical cluster analysis to identify the 
main patterns between the various diurnal structures of types of space-time unit (that is, each 
municipality can belong to more than one type of space-time unit in the course of one day and 
thus has its own unique diurnal structure). Therefore, binary variables were created to indicate 
the presence or absence of each type of space-time unit during each one-hour time period for 
each municipality. These binary variables were entered into the second clustering step to retrieve 
types of municipality with similar diurnal structures of visitor presence.

Figure 3.1 – Types of daily urban system in the Netherlands (based on Van der Laan, 1998)
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We formulated a large set of spatial variables (Table 3.) in order to examine the relationship 
between spatial context at both the local and regional levels and the type of municipality based 
on visitor population characteristics. After removing the multicollinear variables (in order to gain 
a sharper spatial profile), those remaining were used as independent variables in a discriminant 
analysis procedure with our typology of municipalities as the grouping variable. In Table 3., 
address density of the surrounding area indicates the degree of concentration of human activities 
(Den Dulk et al., 992). Residential population characteristics refer to the residential population 
of the destination municipality. Local and national specialization indices relate a particular land 
use in a municipality to other land uses within the same municipality and the same land use in 
other municipalities respectively (for a description of the 5 land-use types used, see Harts et al., 
999). The land-use balance index measures the extent to which land-use types are equally strongly 
represented within a municipality (with .0 expressing a perfect balance). We also incorporated 
various measures of accessibility by car and train.

On the basis of whether a municipality is located within or outside the Randstad – the large 
and heavily urbanized polycentric region in the western part of the Netherlands – and on its level 
of urbanization, we distinguished six types of destination environment (Table 3.). Following 
Van der Laan (996, 998), we distinguished two types of daily urban system: monocentric 
and polycentric. Both are dichotomized into core cities and surrounding suburbs. We also 
distinguished municipalities that do not belong to a daily urban system. Figure 3. is a map of the 
different types of daily urban system in the Netherlands, including their core cities. It should be 
stressed that this typology of daily urban systems is based only on commuter flows, whereas the 
typology that we developed in this study reflects not only interactions, but also people’s actual 
use of places while participating in all kinds of out-of-home activity.

3.4 Typology of space-time units

In this section we describe our typology of space-time units; the result of the first clustering step. 
Each type of space-time unit describes the activity, trip, and socio-demographic characteristics of 
the visitor population present within a certain municipality during a particular time period.

Our typology of space-time units was based on seven dimensions underlying diurnal 
variations in the presence of visitor populations in the Netherlands. The seven dimensions were 
the result of a principal factor analysis of which the results are provided in Table 3.2. For example, 
it can be seen from Table 3.2 that the variable work loads –0.965 on the first dimension. This first 
and most important dimension was labeled the leisure dimension: it is oriented towards different 
degrees of participation in leisure activities. Accordingly, we found two dimensions related to 
the size of the territory on which visitor populations operate combined with the use of different 
transport modes (the inter-local and local dimension), one dimension expressing the direction 
in which inter-local movement occurs (the central place dimension), and three dimensions 
capturing different life stages within the visitor population (children, high-income family, and 
senior dimensions).

The combined hierarchical k-means cluster analysis procedure based on these dimensions 
resulted in 0 clusters with each one indicating a different type of space-time unit (see Table 
3.3). These are actually sub-clusters since they are the input for the second clustering step. Using 
the mean score and one standard deviation per factor a short description of the sub-clusters is 
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provided in this section. Table 3.4 shows the distribution of the types of space-time unit across 
the six time periods used in the analysis.

In general, we can distinguish between three work-oriented space-time units (cluster -3), 
two education-oriented space-time units (clusters 4 and 5), and five leisure-oriented space-
time units (cluster 6-0). Among the work-oriented space-time units, the ‘central inter-local’ 
type comprises visitors residing in municipalities on lower spatial scales participating in work 
activities. In contrast, the ‘decentral inter-local’ type captures visitors whose residence is in a 
municipality on a higher spatial scale. Visitors from high-income families participating in non-

Table 3.2 – Factor analysis pattern matrix (only loadings ≥ |0.400| displayed)

Dimension

Leisure Inter-local Local Central 
place

Children High-income 
family

Senior

Working -0.965      
Leisure 0.682      
Social activities 0.509      
Used public transport  0.653     
Travel time ≥ 30 minutes  0.624     
Travel time < 10 minutes  -0.604     
Destination municipality 

is not residential 
municipality

 0.550     

High educational level  0.426     
No cars available      
Used car  -0.933    
Used bicycle  0.689    
Residential municipality at a 

higher spatial scale*
 -0.931   

Residential municipality at a 
lower spatial scale

 0.544   

Age < 12  0.674   
Education  0.570   
Age 18 -< 30   -0.505   
Couple, two workers, adult   -0.466
Female, adult  
Single, worker, adult  -0.600 -0.499
Low income  -0.589  
High income  0.543  
Two or more cars available  0.400  
Non-worker, adult  0.661
Age ≥ 65 0.551

* We formulated four spatial scales. From the highest to the lowest, these are: the three large cities inside the Randstad (1), 
medium-sized cities inside the Randstad and more urbanized municipalities outside the Randstad (2), growth centers and 
suburbs inside the Randstad (3), and less urbanized municipalities outside the Randstad (4). Someone living in a medium-
sized city inside the Randstad and visiting a suburb inside the Randstad has a residential municipality at a higher spatial scale 
than the destination municipality. The four scales thus define different levels of urbanization with (1) being the highest and (4) 
being the lowest level.
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leisure activities characterize the ‘high-income family’ type. From Table 3.4 it can be seen that 
during the day about 20% of the municipalities belong to the ‘central inter-local’ type. At noon 
nearly 50% of the municipalities belong to either the ‘central inter-local’ or ‘decentral inter-local’ 
type, which is mainly the result of children’s lunch break. Between 8am and 9am about one third 
of the municipalities belong to the ‘high-income family’ type; apparently high-income workers 
dominate visitor populations early in the morning.

Among the education-oriented space-time units, the ‘children’ type is typified by an over 
representation of children within the visitor population, whereas the ‘children local’ type 
combines the presence of children with a strong local orientation and only a few visitors from 
other municipalities (Table 3.3). Compared with the ‘children’ type, the ‘children local’ type is 
thus much more restricted to local users. The effect of school times – including the midday lunch 
break – can clearly be derived from Table 3.4. It can also be observed that in the afternoon more 
municipalities belong to the ‘children’ type (38.0%) than to the ‘children local’ type (3.5%). In the 
late afternoon and evening the share of education-oriented space-time units is practically zero.

Among the leisure-oriented space-time units, the ‘adults’ type represents adults participating 
in leisure activities. Visitors residing in municipalities on higher spatial scales combined with 
an under representation of visitors participating in local activities can be found in the ‘decentral 
non-local’ type. The ‘high-income adults’ type comprises adults from high-income families 

Table 3.3 – Mean factor scores per type of space-time unit

Sub-
cluster 
number

Type of  
space-time unit

N Dimension

Leisure Inter-local Local Central 
place 

Children High-
income 
family

Senior

1. Work-oriented central 
inter-local

478 -0.47
(0.44)

1.16
(0.69)

0.29
(0.59)

1.20
(0.37)

-0.14
(0.49)

-0.21
(0.53)

-0.40
(0.48)

2. Work-oriented 
decentral inter-local

364 -0.52
(0.65)

0.80
(0.76)

-0.35
(0.80)

-0.94
(0.72)

-0.45
(0.63)

-0.34
(0.74)

-0.64
(0.64)

3. Work-oriented high-
income family

405 -0.99
(0.53)

-0.54
(0.64)

-0.19
(0.86)

-0.09
(0.69)

-0.36
(0.74)

0.84
(0.72)

-0.50
(0.55)

4. Education-oriented 
children

620 -0.29
(0.48)

-0.22
(0.55)

0.39
(0.58)

-0.12
(0.63)

0.56
(0.53)

-0.29
(0.60)

0.11
(0.65)

5. Education-oriented 
children local

346 -0.40
(0.58)

-0.96
(0.64)

0.76
(0.83)

0.06
(0.75)

1.69
(0.88)

0.53
(0.75)

-0.24
(0.64)

6. Leisure-oriented 
adults

266 1.26
(0.69)

0.54
(0.81)

-0.45
(0.70)

0.67
(0.72)

-0.67
(0.52)

-0.48
(0.72)

0.11
(0.76)

7. Leisure-oriented 
decentral non-local

225 0.61
(0.95)

0.09
(0.63)

-1.37
(0.76)

-1.64
(0.90)

-0.20
(0.87)

0.32
(0.90)

0.26
(0.87)

8. Leisure-oriented 
high-income adults

224 1.28
(0.61)

-0.85
(0.75)

-0.47
(1.04)

0.24
(0.59)

-0.88
(0.79)

1.31
(0.85)

-0.01
(0.89)

9. Leisure-oriented local 148 1.15
(1.01)

-0.92
(0.86)

1.41
(1.02)

0.30
(0.71)

-0.64
(1.14)

-1.10
(1.43)

0.40
(1.14)

10. Leisure-oriented 
senior

212 0.95
(0.82)

0.02
(0.83)

-0.55
(0.99)

-0.23
(0.84)

-0.21
(0.71)

-0.93
(1.04)

2.34
(1.11)

Values printed in italics were used for a meaningful interpretation of the sub-clusters. In these cases, the mean value plus or 
minus one standard deviation (between brackets) does not result in a different sign.
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participating in leisure activities. This type is also characterized by a relative lack of inflow 
from visitors from other municipalities. The ‘local’ type contains visitors participating in local 
leisure activities, and has an under representation of visitors from other municipalities. Finally, 
the ‘senior’ type captures seniors participating in leisure activities. From Table 3.4 it becomes 
clear that the leisure-oriented space-time units are concentrated in the last two time periods, 
particularly in the evening. Between 8pm and 9pm about 30% of the municipalities belong to 
the ‘adults’ type and about 30% belong to the ‘high-income adults’ type, probably indicating an 
urban-suburban dichotomy in evening leisure environments.

3.5 Typology of municipalities by visitor population characteristics

In this section we describe how the typology of space-time units featured in Section 3.4 was 
transformed into a typology of spatial units (municipalities). Binary hierarchical cluster analysis 
resulted in five clusters, with each cluster indicating a different municipality type: central place; 
contemporary node; self-contained; mobile children; local children. The interpretation of these 
types is partly dependent on the spatial characteristics of the municipalities visited. For that 
reason we applied a discriminant analysis to a set of spatial variables (Table 3.). This analysis 
resulted in four discriminant functions; of these, a non-significant function was omitted 
from further discussion. The remaining three functions were assigned meaningful labels by 
investigating the structure coefficients. The largest coefficients are shown in Table 3.5a. Average 
discriminant scores per type of municipality per discriminant function are presented in Table 
3.5b. Finally, the classification results are displayed in Table 3.5c; they have been used for assessing 
how well the discriminant functions work.

At 82.5%, the first discriminant function explains by far the most variance. Inspecting the 
structure coefficients (Table 3.5a) led us to label this function the ‘supply of opportunities’. 
Considering the large coefficient for the more urbanized municipalities outside the Randstad 
(0.525) and the lack of such large coefficients for medium-sized and large cities inside the 

Table 3.4 – Distribution of types of space-time unit across time periods

Time period

8am- 
9am

10am-
11am

12am-
1pm

2pm- 
3pm

5pm- 
6pm

8pm- 
9pm

Total

Work-
oriented

Central inter-local 18.4 18.2 23.5 19.2 7.8 0.0 14.5
Decentral inter-local 11.7 6.6 24.6 10.0 12.4 1.1 11.1
High-income family 31.0 9.7 14.2 7.1 11.1 0.7 12.3

Education-
oriented

Children 15.9 35.4 18.2 38.0 5.7 0.0 18.9
Children local 20.3 24.8 3.1 13.5 1.1 0.4 10.5

Leisure-
oriented

Adults 0.0 0.2 2.4 1.1 16.8 28.1 8.1
Decentral non-local 1.1 1.6 7.8 5.7 11.5 13.3 6.8
High-income adults 0.0 0.0 0.9 0.7 10.0 29.2 6.8
Local 1.1 1.6 1.6 1.1 9.5 12.0 4.5
Senior 0.5 1.8 3.5 3.6 14.1 15.1 6.4

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Randstad, an urban-rural dichotomy can be considered important for this function. Such a 
dichotomy – and its apparent effect on the supply of opportunities – is much stronger outside the 
Randstad. The core cities in the monocentric regions outside the Randstad offer a more complete 
package of urban functions and thus have a higher correlation with function . The medium-sized 

Table 3.5 – Discriminant analysis output

a. Discriminant analysis structure matrix (only variables with coefficients ≥ |0.300| displayed)

Variable Function

1 2 3

Outside the Randstad, more urbanized municipalities 0.525
Number of residents 0.371 0.573
Number of jobs per resident 0.371 0.556
Job density 0.310
National specialization index for concentration of services 0.341
National specialization index for infrastructure 0.320
Car accessibility 15-minute contour measure 0.309
Car accessibility 30-minute contour measure 0.305
National specialization index for residential district 0.303
Surface area in square kilometers 0.349

b. Discriminant analysis mean discriminant scores per type of municipality

Type of municipality Function

1 2 3

Central place 3.955 -0.022 -0.060
Contemporary node -0.807 1.660 -0.110
Self-contained -1.037 -0.173 -0.638
Mobile children -0.725 -0.004 0.699
Local children -0.875 -0.668 0.067

c. Discriminant analysis classification results

Type of municipality Predicted cluster membership

1 2 3 4 5 Total

Original Count Central place 92 2 2 3 0 99
Contemporary node 0 37 10 6 6 59
Self-contained 5 16 80 17 31 149
Mobile children 9 17 16 71 24 137
Local children 7 5 23 19 50 104

Percentage Central place 92.9 2.0 2.0 3.0 0.0 100.0
Contemporary node 0.0 62.7 16.9 10.2 10.2 100.0
Self-contained 3.4 10.7 53.7 11.4 20.8 100.0
Mobile children 6.6 12.4 11.7 51.8 17.5 100.0
Local Children 6.7 4.8 22.1 18.3 48.1 100.0

60.2% of original grouped cases correctly classified
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and large cities in the polycentric Randstad do not correlate so highly with function  because the 
different functions are much more evenly distributed across space in the Randstad. The second 
function explains 9.3% of the variance, and is labeled the ‘car accessible jobs’ function, since it 
combines a large job-to-resident ratio with high car accessibility (Table 3.5a). The third function 
accounts for a mere 5.4% of the variance, but according to Wilks’ lambda it is still significant. It 
has been labeled a ‘size’ function; reflecting not only the number of residents, but also the surface 
area (Table 3.5a). From Table 3.5c it can be seen that the discriminant functions can correctly 
classify some 60% of all municipalities grouped by their diurnal structure of visitor population 
presence. However, the classification is skewed; whereas almost all municipalities belonging to 
the ‘central place’ type (93%) are correctly classified by the discriminant analysis, it misclassifies 
a considerable share (some 50%) of the municipalities belonging to the ‘self-contained’ type, the 
‘mobile children’ type, and the ‘local children’ type.

In the remainder of this section we discuss the five types of municipality of visitor 
populations bearing in mind both the spatial characteristics of the municipalities and the 
characteristics of their visitors. Figure 3.2 indicates which sub-clusters (types of space-time unit 
discussed in Section 3.4) belong to each of the five types of municipality at different times of the 
day. Figure 3.3 is a map of the Netherlands indicating the spatial distribution of the five types of 
municipality.

The first type of municipality is defined as the ‘central place’ type. During the day, this type 
of municipality is mainly occupied by visitors originating from municipalities on lower spatial 
scales carrying out work activities. In the evening, adults participating in leisure activities are 
particularly apparent (Fig. 3.2a). This type of municipality encompasses Amsterdam, Rotterdam, 
The Hague, and all medium-sized cities inside the Randstad (including Utrecht), as well as 
almost all the more urbanized municipalities outside the Randstad (Figure 3.3). The large supply 
and variety of opportunities (jobs, shops, restaurants, bars, and so forth) generally found within 
this type (Table 3.5b: consider the high positive score of 3.955 on function ) translates into an 
almost consistent presence of visitors originating from municipalities on lower spatial scales, and 
thus into a central position within the urban network. Apparently, a simple central-place – non-
central place dichotomy is still capable of explaining visitor populations in the Netherlands to a 
large extent.

The increasing importance of accessibility in the supply of opportunities in a network society, 
and its influence on visitor population distribution, is revealed in the second type of municipality. 
As a result of functional deconcentration processes, the ‘contemporary node’ type of municipality 
captures the nodes or centers of (working) activity developed comparatively recently (during the 
last two or three decades). These municipalities are mainly concentrated around the highway exits 
at the fringes of the larger ‘established’ cities, but are also prevalent in more peripheral regions. 
Figure 3.3 indicates that many municipalities of this type are concentrated in the Amsterdam 
and Utrecht regions (Randstad North Wing). Although municipalities of the ‘contemporary 
node’ type are very similar during the day (Figure 3.2b: sub-cluster 2: presence of working visitors 
originating from municipalities on higher spatial scales), they appear to be considerably more 
diverse in the evening as some transform into more urban-like leisure environments (sub-cluster 
6), some retain their decentral position (as a recreational outlet for city residents) (sub-cluster 
7), and some become leisure environments for high-income adults (sub-cluster 8). The average 
discriminant scores indicate that, in contrast with the ‘central place’ type, municipalities of this 
type do not offer a wide variety of opportunities (Table 3.5b: score of -0.807 on function ). They 
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mainly offer jobs that are readily accessible by car (Table 3.5b: score of .660 on function 2). This 
high job accessibility by car enables municipalities of this type to attract visitors with a place 
of residence on higher spatial scales, undermining the traditional hierarchical system of central 
places, and claiming a position in the emerging network society.

The third type of municipality generally contains visitors from high-income families 
participating in non-leisure activities (work) during the day (sub-cluster 3) and in leisure 
activities in the evening (Figure 3.2c). Also, during school hours (0am-am, 2pm-3pm), 
children make up a considerable part of the visitor population in this type of municipality. 
Since this municipality type generally lacks an inflow of visitors from other municipalities, 
but does contain people at work, learning, and in recreation locally, we have labeled this type 
‘self-contained’. Large concentrations of this municipality type can be found in the suburban 
regions around Eindhoven, Venlo, and Arnhem (Figure 3.3). Apparently, some municipalities 

Figure 3.2 – Distribution of types of space-time unit across types of municipality of visitor population
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e. Local children (n=104)
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belonging to the ‘self-contained’ type are capable of profiting from their proximity to larger cities 
and their industries, and have developed a local job market. Possibly, companies within these 
municipalities take up a position within the regional business networks of larger companies 
residing in, for example, Eindhoven (Philips). Other municipalities may be self-contained in that 
they are farming communities or municipalities with small local businesses or industries served 
by their own residential population. Municipalities belonging to the ‘self-contained’ type can be 
seen from Table 3.5b (score of -0.638 on function 3) to be small, either by number of residents or 
surface area. Possibly smaller municipalities offer better (socio-spatial) conditions for establishing 
self-containment.

The fourth type of municipality is the first of two children-led types; it is labeled the 
‘mobile children’ type, indicating that the diurnal rhythm within this type is mainly determined 
by the supply and timing of primary and secondary schools that attract children from 
other municipalities. Sub-cluster 4 plays an important part within this type during the day; 
however, in the evening a great diversity of sub-clusters emerges (Figure 3.2d). Some of the 
larger municipalities in the northern (and rural) part of the Netherlands belong to this type 
of municipality (Figure 3.3), as do some municipalities around large cities such as The Hague, 
Rotterdam, and Dordrecht. Apparently, visitor population characteristics are quite similar in 
rural municipalities and a selection of municipalities around large cities inside the Randstad, 
in particular during school hours; outside these hours these municipalities might actually differ 
markedly from each other (Figure 3.2d: compare 0am-am and 2pm-3pm with the other time 
periods). A reason for their similarity might be that within this municipality type children are 
relatively mobile. On the one hand, the sparse distribution of schools in rural municipalities 
might contribute to such mobility among children. On the other hand, secondary schools in 
municipalities around large cities in the Randstad may receive children living in those large 
municipalities but going to school elsewhere, leading to the same kind of child-mobility. 
Apparently, a large size – either in number of residents or surface area – plays an important part 
in accounting for such mobility among children (Table 3.5b: score of 0.699 on function 3).

The fifth and final type of municipality has been labeled the ‘local children’ type. During the 
day – particularly in the morning time periods – sub-cluster 5 plays an important part (Figure 
3.2e). This sub-cluster describes a type of space-time unit in which children active within their 
local environment are over represented. The ‘local children’ type of municipality is thus much 
more exclusive to local residents than the ‘mobile children’ type. Very young children usually go 
to a primary school within their own residential municipality, providing an explanation for this 
confined character and the label used. We can find further evidence of the confined character of 
this type of municipality in its spatial characteristics. The average score on function 2 is negative 
and large (Table 3.5b: score of -0.668 on function 2), indicating relatively poor accessibility 
features and a low job-to-resident ratio. Together with a negative score on function  (-0.875) 
these figures might suggest that adults living in this type of municipality often need to visit 
other municipalities for work, shopping, or recreational activities, and that only a few people 
from outside are spurred on to visit this type of municipality.

The analysis presented so far provides clues for the emergence of ‘new’ types of municipality 
as the result of an emerging network society. The ‘contemporary node’ type in particular, offering 
jobs that are readily accessible by car, seems to be the result of the deconcentration of urban 
functions to more accessible locations. Also, the fact that some of the municipalities belonging to 
the ‘mobile children’ type (originally only found in low-density rural communities) can now be 
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found in the Randstad may indicate that this type also developed as the result of deconcentration 
processes; in this case the deconcentration of educational facilities leads to more child-mobility. 
In contrast, the ‘central place’ type, the ‘self-contained’ type, and the ‘local children’ type seem to 
be the more traditional municipality types.

This image is confirmed when we pay attention to the distribution of the municipality types 
across the different types of daily urban system and settlements within them (Figure 3.4). From 
Figure 3.4 it can be seen that, first of all, regardless of monocentricity or polycentricity, all core 

Figure 3.3 – Types of municipality by their diurnal structure in visitor population presence
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cities belong to the ‘central place’ municipality type. Apparently, in the Netherlands, core cities 
in polycentric systems still attract large numbers of people from other municipalities. Second, a 
considerable share (23.5%) of suburbs in monocentric systems belongs to the ‘central place’ type. 
Within some monocentric systems core cities and suburbs seem to have coalesced into a cluster 
that attracts large numbers of visitors originating from municipalities on lower spatial scales. In 
contrast, the share of suburbs in polycentric systems belonging to the ‘central place’ municipality 
type is relatively low: 3.0%. Third, a considerable share (23.0%) of suburban municipalities in 
polycentric systems belongs to the ‘contemporary node’ type. These attract visitors living in 
municipalities on a higher spatial scale (core cities). Together with their core city, they form 
a network in the sense that daily visitor flows are multi-directional. In contrast, the share of 
suburbs in monocentric systems belonging to the ‘contemporary node’ municipality type is 
relatively low: .8%. Fourth, the share of suburbs in polycentric systems belonging to the ‘mobile 
children’ municipality type (28.0%) is larger than the share of suburbs in monocentric systems 
belonging to this type (22.%); children are thus more mobile within polycentric systems. Finally, 
outside the daily urban systems, the share of municipalities belonging to the ‘self-contained’ type 
of municipality is relatively large (32.%).

3.6 Conclusions and discussion

In this paper, we have described our typology of urban, suburban, and rural municipalities 
based on diurnal weekday variations in visitor populations in the Netherlands. The main aim of 
this study was to investigate the extent to which the process of land-use deconcentration that 
occurred during the second half of the last century has affected the characteristics of visitor 
populations. Since this process has led to a greater variety in urban forms, it was expected that 
not only would visitor population characteristics of ‘traditional’ places have changed, but also 
that ‘new’ types of visitor population characteristics in time and space would have developed. We 
expected that (suburbs in) polycentric urban systems would show a greater variety in their use as 
the result of the deconcentration of land uses than (suburbs in) monocentric urban systems. We 
also expected the orientation of suburbanites towards the central city to be less in polycentric 
systems. Finally, in the more rural areas the degree of self-containment was expected to be 
relatively large.

The results reveal that, in comparison with monocentric urban systems, settlements in 
polycentric urban systems are more networked; suburbs in polycentric regions are capable of 
attracting a substantial share of working visitors that have their residence in the core city. The 

Figure 3.4 – Distribution of types of municipality across types of daily urban system
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emergence of these ‘contemporary nodes’ is the result of the deconcentration of jobs to locations 
that are readily accessible by car, creating a new type of visitor environment in which commuters 
living in large and medium-sized cities visit jobs in the surrounding suburbs. It is mainly the 
suburbs in the Randstad North Wing that belong to this type; the ‘contemporary node’ type is 
far less apparent in the Randstad South Wing or elsewhere in the Netherlands.

The relatively large share of the ‘mobile children’ type, which attracts school children from 
other suburban and central city communities, also illustrates the networked character of suburban 
settlements in polycentric systems. In this way, the trip characteristics of visitors to these suburbs 
resemble those of some of the rural municipalities outside the daily urban systems. But the 
underlying reasons differ; in polycentric systems educational facilities have spread out from 
the traditional central cities, while in rural areas educational facilities are sparsely distributed 
across space because of low demand. In both cases, however, these spatial structures lead to more 
mobility among children.

In general, the types of municipality that feature the more ‘traditional’ visitor population 
characteristics, such as the ‘central place’ type, the ‘self-contained’ type, and the ‘local children’ 
type, can be found to a relatively large extent in the suburbs in monocentric systems and in 
municipalities outside the daily urban systems. It should also be noted that, in the Netherlands, 
core cities in both monocentric and polycentric systems (still) belong to the ‘traditional’ ‘central 
place’ type of municipality, attracting for work and recreation large numbers of visitors who have 
their residential municipality on a lower spatial scale.

Future research should indicate whether, where, and when network relationships develop on 
the basis of the temporary presence of people. In this study we have used data from 998; it 
would be interesting to see whether a longitudinal analysis would yield a different or changing 
picture. Such a picture could be of great importance for policy makers since it would provide an 
empirical basis for applying transportation measures and planning facilities at the right place and 
possibly at the right time.

In addition, future examinations into the space-time dynamics of visitor populations should 
address the sensitivity of the results to modifications in spatial scale and configuration. For 
example, some of the large rural municipalities in the north of the Netherlands might have 
been termed ‘mobile children’ simply because of their large surface areas, which may inherently 
result in more mobility. Future research should also consider the appropriateness of the temporal 
segmentation.

A discriminant analysis revealed that visitor population characteristics can be influenced by 
changing the supply and variety of land-use opportunities and by influencing the job accessibility 
by car or locating jobs at locations accessible by car. These suggestions are, however, general policy 
notions; further research is needed to identify more precise measures capable of influencing 
visitor population characteristics.
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4 Destination choice and the identity of 
places: a disaggregated analysis for 
different types of visitor population 
environment in the Netherlands

   Zandvliet, R., Dijst, M., Bertolini, L., in press. Destination choice and the identity of 
places: a disaggregated analysis for different types of visitor population environment in 
the Netherlands. Journal of Transport Geography.

Abstract. Individual behaviour relates to the ecological structure or identity of places. In this 
study, we investigated the relationship between the space-time ecologies of different types of 
visitor population environment in the Netherlands and destination choice. Multinomial logistic 
regression modelling for car users was applied to determine the relative importance of various 
personal and household attributes on choosing for a particular purpose a particular type of 
visitor population environment during a particular time period of the day. The attributes with 
the strongest link to the space-time ecologies of destination environments proved to be age, 
educational level, car ownership, and household income and type.

4.1 Introduction

Advanced transportation and communication infrastructures have released many activities from 
the need for spatial propinquity and metropolitan concentration (Amin and Graham, 997). 
As a result, the opportunities for participation in activities and travel in contemporary society 
have become highly fragmented in space and time. At the same time, triggered by numerous 
economic, cultural, and social developments (Giuliano and Gillespie, 2002; Musterd and Van 
Zelm, 200), which offered both expanded opportunities and new constraints, the heterogeneity 
in household types and life styles has increased markedly. As a result, activity and travel patterns 
have diversified in a temporal as well as a spatial sense.

There is, however, enough evidence to show that co-presence in space and time is still essential 
for many activities (see for example Couclelis, 2004; Storper and Venables, 2004). What is 
changing is that, as a result of the dynamics operating in society, places are in a constant state 
of flux, so that the characteristics of the populations present show marked variations throughout 
the day, week, month, and year. Both individual characteristics and the supply of transportation 
and communication systems in combination with the opportunities to participate in activities 
offered at a given location have an impact on the composition of these visitor populations (as 
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opposed to the ‘permanent’ inhabitants of an area; see Martinotti, 996). Transport-policy related 
issues such as congestion and parking as well as the functioning of public transport systems are 
related to the size of these temporary populations, their characteristics, and their use of different 
transport modes in particular periods and places.

Visitor populations are constituted by the coupling together of individual paths through 
space and time at specific temporal and spatial locations as a result of needs and constraints 
(Pred, 984). Correspondingly, individuals’ attributes and activities contribute to the socioecological 
structure or identity of places. Conversely, temporal variations within these structures are “one 
of many factors that might, also, influence decisions on individual activity and travel behaviour 
( Janelle et al., 998, p. 3).” Whereas ‘traditional’ urban socioecology usually employed the 
sociodemographic attributes of individuals and households at fixed residential addresses to 
describe the spatial patterns of the urban social structure, the behaviour of individuals can only 
be fully understood if it is also related to the short-term temporal shifts in activities, travel, and 
sociodemographics that occur within any given spatial context.

In this study, we have investigated the relationship between the space-time ecological 
structures of different types of visitor population environment in the Netherlands and destination 
choice, thereby taking into account various individual and household characteristics. Although 
earlier studies have considered the relationship between these structures and the presence of 
subpopulations ( Janelle et al., 998), the analysis of disaggregate destination choice in this respect 
is new. In this study, visitor population is defined as an aggregate of persons, including those active 
within their residential municipality, performing out-of-home activities in a particular municipality 
during a particular time period. The term includes commuters and other frequent and infrequent 
users of rural, suburban, and urban areas, but disregards foreign visitors. A type of visitor 
population environment describes similarities in diurnal weekday patterns of visitor populations 
for a certain range of municipalities.

For this analysis, we used the 998 Netherlands National Travel Survey (NTS), which has 
allowed us to link the spatiotemporal characteristics of trips (arrivals in particular) to personal 
attributes and destination environments. The next section provides an overview of the relevant 
theoretical and empirical literature. Section 4.3 provides a description of the dataset and research 
design. Section 4.4 contains an overview of the typology of visitor population environments used 
in the analysis. In Sections 4.5 and 4.6, we discuss the results of a descriptive and a multivariate 
analysis respectively. Our conclusions are reported in Section 4.7.

4.2 Space-time social ecology

Originating in the work of Robert Park and Ernest Burgess in the 920s and 930s and Shevky 
and Bell’s Social Area Analysis halfway through the 950s, socioecology analyses individual 
behaviour in the context of the environment’s social structural properties and functional 
relationships. Most socioecological studies, which had their heyday in the 960s and 970s, 
employed factor-analytical techniques, focused on the residential differentiation within an 
area, and identified underlying dimensions that referred to economic, family, and ethnic status 
( Janson, 980). Very few studies have paid attention to the daytime population (as opposed 
to the nighttime or residential population) in analysing the segregation of people over urban 
space. Janson (97) included variables defining the daytime population in his analysis of the 
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urban spatial structure of Swedish cities and found a dimension indicating a dwelling area versus 
workplace area differentiation (residentialism). More recently, Blumen and Zamir (200) and Ellis 
and colleagues (2004) have examined changes in sociospatial segregation as a result of the daily 
spatial mobility between home and work location. However, these empirical studies focus on 
working and pay no explicit attention to the time dimension of the use of places.

To date, Taylor and Parkes (975), and Goodchild and colleagues (984, 993, 998) are 
the only researchers who have examined empirically diurnal changes in the socioecology 
of urban life. They describe space-time factorial ecologies for a hypothetical, medium-sized 
British city and the metropolitan area of Halifax-Dartmouth, Canada respectively. Based on 
activity, transport, and sociodemographic variables, they identified certain factors that underlie 
aggregate space-time patterns of populations, which can be categorized along activity and 
sociodemographic dimensions. Of the activity dimensions, home – work differentiation seems to 
provide the strongest dimension of the urban space-time structure, followed by leisure, shopping, 
and education. The relevant sociodemographic dimensions of visitor populations are primarily 
related to income, educational/occupational status, and age. Projecting these dimensions onto 
locations and times indicates that different areas in the city, such as the CBD, shopping centres, 
and suburban areas, yield particular patterns of temporal specialization.

These patterns are linked to the movements and activities of individuals. Studies of 
population role groups, defined by the combined attributes of gender, marital status, job, childcare, 
residence tenure, and car ownership ( Janelle et al., 998), show that these subpopulations can be 
characterized by specific temporal patterns of scores on the various dimensions. For example, 
employed, unmarried respondents are above the norm on the work dimension the whole day. 
Furthermore, female homemakers clearly dominate shopping behaviour in mid-afternoon, while 
single female workers have the lowest scores on the shopping dimension.

However, analysing the space-time ecological structure in relation to subpopulations does 
not provide the necessary insight into how individuals influence and anticipate this structure 
in programming their daily activities. In this study, we expand on the work of Goodchild and 
colleagues in this direction as we investigate destination choice. Furthermore, whereas Goodchild 
and colleagues concentrate on one metropolitan area, we have included different types of visitor 
population environment, ranging from rural areas to large cities, which differ in their space-
time ecological characteristics. Finally, recognizing that these characteristics are increasingly 
determined by the functional relationships between locations, we add to our characterization of 
these types of visitor population environment network position as an expression of the intensity 
and direction of visitor flows between locations.

Our review of empirical studies suggests that certain personal and household attributes 
might be relevant for exploring the link between destination choice behaviour and the space-
time ecological structure of place, such as employment status, educational and income level, 
household type, and age. A rationale for including these variables can also be found in the few 
studies that have analysed destination choice for work and non-work activities (Bhat et al., 998; 
Pozsgay and Bhat, 200). Correspondingly, drawing a distinction between travel purposes is 
important since work, leisure, and shopping show large variations in their expressions in space 
and time. Since the choice of a destination environment closely interrelates with the decisions 
an individual makes with regard to participation in activities and their timing, and mode choice 
(Timmermans et al., 2002), we also take into account these choice dimensions of travel.
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4.3 Research design

The aim of this paper is to describe and explain how individual destination choice behaviour 
relates to the space-time ecological structure of different types of visitor population environment, 
thereby taking into account individual and household characteristics. We used the 998 
Netherlands National Travel Survey (NTS), which yields data on the travel behaviour of some 
30,000 individuals in a single-day diary format (Statistics Netherlands, 999). From this dataset, 
we used a subsample of 27,76 out-of-home activities carried out by 85,596 persons.

Our dependent variable comprises five types of visitor population environment based on 
certain dimensions that underlie diurnal weekday variations in the presence of visitor populations 
in Dutch municipalities: a central-place type, which includes both local visitors and people who 
reside in municipalities with lower levels of urbanization; a contemporary-node type, which 
contains a relatively large proportion of visitors who have their homes in more urbanized areas; a 
self-contained type, which comprises people at work, learning, and in recreation locally; a mobile-
children type, which combines the presence of children active locally with inter-local visitors; a 
local-children type in which young children active in their local environment are overrepresented. 
The dimensions and the typology have been described extensively by Zandvliet and Dijst (2005, 
in press). In the current study, we confine ourselves to providing a brief description of the 
dimensions and the typology in Section 4.4.

The explanatory variables include three personal variables (gender, age, and educational level), 
three household variables (car ownership, household income, and household type), a workday variable, 
a day-of-the-week variable, and a location variable. The workday variable indicates whether the 
respondent carried out a working activity on the survey day and the location variable indicates 
whether an activity was performed inside or outside the residential municipality. Our typology 
of households is based on the combination of three dimensions: presence of children (<2 yr), 
employment status, and household size. Our main focus is on examining destination choice; 
hence, in our analysis we control for other travel-related choices that people make. These include 
type of activity, mode choice, and time-of-day.

We applied multinomial logistic regression to analyse the joint effect of personal and 
household attributes on visiting a particular type of visitor population environment. Because 
visits to destinations were only observed for those people in the sample who actually travel for a 
given trip purpose by a certain mode during a certain time, the issue of selectivity bias relates to 
the results of the regression analyses we performed. The selectivity bias stems from the fact that 
the decision to travel for a trip purpose by a given mode during a certain time is not unrelated 
to the decision regarding destination. To correct for this bias, we applied Heckman’s two-step 
procedure (Heckman, 979). First, a participation model is used to estimate the probability that 
someone travels for a trip purpose by a given mode during a certain time period. This likelihood 
is then transformed and incorporated as the independent variable λ in the substantial model 
for destination visits; λ represents the inverse of the predicted probabilities of travelling for a 
trip purpose by a given mode during a certain time period. The sets of independent variables 
in the two models should be sufficiently different to avoid multicollinearity between λ and the 
independent variables in the substantial model. For this reason, one or more variables used in the 
participation model were not incorporated in the substantial models.

Following the introduction of our typology of visitor population environments in the 
next section, in Section 4.5 (in line with the descriptive analyses carried out by Janelle and 



79

colleagues [998]), we examine the associations between the presence of population role groups 
and the dimensions underlying the ecological structures of urban, suburban, and rural areas in 
the Netherlands. In Section 4.6, we describe our application of multinomial logistic regression 
modelling, which has provided us with insights into the effects of the characteristics of a 
person pursuing a certain out-of-home activity on the choice of the type of visitor population 
environment where the activity is performed, given a certain time period and mode choice. 
For our modelling endeavours, data limitations compelled us to concentrate on car travel. 
We composed a three-period temporal segmentation for weekdays based on a peak/off-peak 
differentiation: 6am – 0am, 0am – 4pm, and 4pm – 8pm. The activities considered in the 
regression analyses include working, shopping, and leisure. In this stage of the analysis we have 
only used heads of household and partners, if present, since these individuals are the most likely 
to be in regular employment and carry out most of the household maintenance tasks, and are 
thereby most likely to consider the car as a transport alternative.

4.4 Typology of visitor population environments

In this section we elaborate briefly on the dimensions underlying diurnal weekday variations 
in the presence of visitor populations in Dutch municipalities and our typology of visitor 
population environments that we constructed on the basis of these dimensions. The dimensions 
were retrieved by applying principal factor analysis on the basis of the presence of subpopulations 
in municipalities during six representative one-hour time periods of the day (8am – 9am, 0am – 
am, 2am – pm, 2pm – 3pm, 5pm – 6pm, and 8pm – 9pm). These subpopulations were defined 
by a selection of categories of individual and household characteristics, activity characteristics, 
and trip characteristics, and were expressed as a proportion of the total visitor population.

We weighted by activity duration to reflect the ‘presence’ of each individual within each 
municipality during each of the one-hour time periods. To aggregate to the total Dutch 
population, we multiplied the weighted presence of a person by weight factors from the NTS. 
Subsequently, on the basis of the dimensions identified, we applied a two-step cluster analysis 
to develop a typology of visitor population environments. Figure 4. is a map of the Netherlands 
showing the spatial distribution of the various types.

The first and most important dimension underlying aggregate space-time patterns of visitor 
populations in the Netherlands is a leisure dimension oriented towards different degrees of 
participation in leisure activities. Accordingly, two dimensions relate to the size of the territory 
on which visitor populations operate combined with the use of different transport modes 
(inter-local and local dimensions), one dimension expresses the direction in which inter-local 
movement occurs (central place dimension), and three dimensions capture different life stages 
within the visitor population (children, high-income family, and senior dimensions). The 
typology of visitor population environments that we composed on the basis of these dimensions 
thus depends not so much on the (static) spatial characteristics of places – although important 
linkages certainly exist (see below) – but rather on their changing identities throughout the day.

The first type of visitor population environment is a central-place type in which local and 
inter-local visitor flows come together, with the latter mainly originating from areas with lower 
levels of urbanization. This type has a strong orientation towards non-leisure activities (work, 
education) during daytime and a strong orientation towards leisure in the evening. The social 
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structure is highly diversified, including both ‘traditional’ and ‘new’ household types such as 
singles and dual-earners. Many of the larger cities in the Netherlands belong to this type (Figure 
4.).

The second type is a contemporary-node type, which receives large flows of working visitors 
from other municipalities, including a relatively large share of visitors from the more urbanized 
areas. This work-oriented type is a product of the deconcentration of economic land uses (jobs) 
from the city centres to locations readily accessible by car. Contemporary nodes concentrate at 

Figure 4.1 – Typology of visitor population environments in the Netherlands
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the fringes of large cities in the Netherlands such as Amsterdam and Utrecht (Figure 4.), but 
are also prevalent in the more peripheral regions. ‘New’ household types such as single workers 
and dual-earners determine the space-time socioecological structure.

The third type mainly encompasses work-oriented rural municipalities and is referred to 
as self-contained, since not many people from other municipalities visit these areas. Some self-
contained municipalities are old industrial towns or farming communities, while others take 
up a position within the regional business networks of larger companies residing in cities. The 
family and senior life-stage dimensions have relatively strong expressions within this type. Large 
concentrations of this type can be found around Eindhoven, Venlo, and east of Arnhem (Figure 
4.).

The fourth type has been termed mobile-children as it relates positively to the first life-
stage dimension (children) and to local participation in activities during school hours, but also 
yields reasonably strong associations with the inter-local dimension at several times of the day. 
Working activities take place, but they are not a distinctive feature. Next to youth, non-family-
based household composition (including senior households) is also a distinctive feature of its 
space-time socioecology. The largest concentration of this type can be found in the (rural) north 
of the Netherlands, but the mobile-children type is also prevalent in the more urbanized western 
part of the Netherlands (Figure 4.).

The fifth and final type is termed local-children since it combines the presence of (young) 
children with a focus on the local environment. Compared with the other types, working 
activities are least apparent in this type. Its ecological character can be described as that of local 
family life. There is no clear spatial pattern.

The five-fold typology described in this section was used as the dependent variable in the 
multinomial logistic regression analyses (Section 4.6). In the next section, we first explain by 
means of descriptive statistics how the presence of different types of subpopulation links to the 
dimensions defining the space-time ecological structure of Dutch municipalities.

4.5 Population role groups and dimensions

In this section, we describe the associations between the dimensions underlying the space-time 
ecological structure of municipalities and population role groups. A positive association indicates 
the (relative) presence of a group in locations showing certain ecological characteristics, whereas 
a negative association indicates the (relative) absence of a group. Unfortunately, because of space 
restrictions, we can only show a limited number of dimensions: we have chosen the inter-local, 
children, and high-income family dimensions (Figure 4.2). The scores in Figure 4.2 express 
factor scores that have been standardized across space for each time period. Five population role 
groups have been composed on the basis of some of the explanatory variables also used for the 
multinomial logistic regression analysis: gender, age, educational level, and household type. Each 
group has a link with the roles individuals are presumed or expected to fulfil in society on the 
basis of their sociodemographic characteristics.

The first group (‘full-time workers’) comprises males aged 30 to 65 with a medium-to-
high or high educational level belonging to two-worker couples or single-worker households. 
The second group (‘part-time workers’) captures females aged 30 to 65 with a low-to-medium 
or medium-to-high educational level belonging to a family with two working adults. The third 
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group (‘housewives’) contains females aged 40 to 65 with a low or low-to-medium educational 
level belonging to a family with one adult worker. The fourth group (‘pensioners’) includes people 
aged 65 or more belonging to a couple or single household with no workers present. The fifth and 
final group (‘schoolchildren’) consists of people aged less than 8 with no or a low educational 
level belonging to a one-worker family.

Figure 4.2a shows standardized scores on the inter-local dimension by the time of day for the 
five role groups distinguished. Group  (full-timers) has strong associations with this dimension 
throughout the entire day. Apparently, visitors from group  need to visit other municipalities 
in order to carry out their daily activities. At the other end of the spectrum are schoolchildren 

Figure 4.2 – Association of population role groups with dimensions underlying the ecological structure 
(Group 1: Males aged 30 to 65; medium-to-high or high educational level; two-worker couple or single 
worker; Group 2: Females aged 30 to 65; low-to-medium or medium-to-high educational level; two-
worker family; Group 3: Females aged 40 to 65; low or low-to-medium educational level; one-worker 
family; Group 4: People aged 65 or more; single or couple household without workers; Group 5: People 
aged less than 18; no or low educational level; one-worker family)
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(group 5) and housewives (group 3), since these groups are unable to move to other locations 
because of capability constraints (schoolchildren) and coupling constraints (housewives). Figure 
2a also shows that pensioners (group 4) are quite mobile, particularly around noon and in the 
evening.

Group 5 (schoolchildren) and the dimension expressing the prevalence of the first life 
stage display the expected association (Figure 4.2b). The contrast between group  (full-timers) 
and group 5 on this dimension is marked; however, in the morning and evening, and at noon, 
these groups tend to ‘grow’ towards each other. In general, the structuring effect of the children 
dimension on the whereabouts of the five groups is relatively low around noon, since the lines 
lie close together at that particular time. Housewives (group 3) have a positive association with 
schoolchildren (group 5), particularly in the morning and evening.

Figure 4.2c indicates that full-time workers from a single or couple household (group ) 
and pensioners (group 4) have negative associations with familism throughout the entire day. 
Presumably, these groups ‘avoid’ locations where many visitors from family households are active. 
In contrast, part-timers (group 2), housewives (group 3), and schoolchildren (group 5) have 
positive associations. Apparently, female part-timers work at locations in which the second life 
stage (family association) is overrepresented in the space-time ecological structure; that is to say, 
they work relatively close to their home location, possibly because of household tasks.

All in all, Figure 4.2 gives a good impression of how people contribute to or anticipate the 
space-time ecological structure. On the basis of the three dimensions examined, the sharpest 
contrast in the use of time and space appears to be between workers from non-family-based 
households and schoolchildren. Figure 4.2 provides a preliminary exploration of how people 
respond to the space-time ecological structure in choosing their destination environment. 
However, our focus here is still on groups and separate dimensions. In the next section, 
using multivariate analysis, we investigate destination choice behaviour in the light of all the 
dimensions combined into a typology of visitor population environments, thereby taking into 
account crucial personal and household features and the relationships between these variables.

4.6 Multivariate analysis for destination environments

In this section, we present the results of a multivariate analysis, in which we analysed the 
joint effects of personal and household attributes on visiting by car a particular type of visitor 
population environment for the purposes of work between 6am and 0am, shopping between 
0am and 4pm, and leisure between 4pm and 8pm. For this part of the analysis, we only used 
heads of household and partners, if present. The results are shown in Tables 4.-4.3. In this 
section, in addition to presenting our main results, we also say something about possible 
explanations.

As reported in Section 4.3, we corrected our logistic regression analyses for selectivity bias 
by drawing a distinction between participation models and substantial models. In the tables for 
the participation models, unstandardized coefficients (B) are given. The multinomial logistic 
regression models (the substantial models) express the likelihood of a visit to an environment 
of a particular type relative to visiting an environment of the local-children type. For example, 
in the first model for contemporary-node environments, the parameter B of 0.56 indicates an 
increase in the likelihood of women visiting this type of environment relative to local-children 
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environments. Insignificant variables were left out of the discrete choice models to increase the 
significance of other variables in the models. Nagelkerke ρ2 indicates the model fit.

As indicated by this pseudo R-square statistic, all three models – with the exception of 
leisure – explain a fair share of the variation in mode choice during particular time periods, but 
only a small share of the variation in destination choice. This finding indicates that visits to types 
of visitor population environment vary unsystematically with personal and household attributes. 
Presumably, other factors are more important for the explanation of observed differences. The 
low ρ2 might also be caused by the fact that our dependent variable contains no less than five 
categories.

Nevertheless, the estimations offer some interesting insights. Table 4. shows the results for 
visiting destinations for work purposes during the morning. The use of the private car between 
6am and 0am is very much reduced for those who work in their residential environment, even 
when the effects of personal and household attributes are controlled for (the participation 
model). Gender, age, educational level, and car ownership all have the expected impact on travel 
to work by car in the morning. The results with regard to educational level are in line with earlier 
research (Schwanen et al., 2002), which shows that the highly educated in particular travel to 
work by train rather than private car. In addition, the propensity of single workers to use the 
private car is higher than for individuals from households with two workers. The time pressure 
these single workers experience in daily life is capable of explaining this result.

The travel to a certain type of visitor population environment is analysed in the substantial 
model. The fact that the model coefficient for educational level in the participation model is 
negative whereas the coefficient in the substantial model is positive indicates that the decision to 
use a certain mode during a certain time period and destination choice by that mode in that time 
period are related: the highly educated are disinclined to use the car frequently, because they visit 
destinations which are relatively easy to reach by other means of transportation than the car.

The results indicate that women are more inclined to visit work places in contemporary-
node environments in the morning than local-children environments. Had λ not been included 
in the analysis, gender would not have had significant coefficients. Thus, when participation is 
controlled for, women are more likely to choose a contemporary node as a destination, which 
might indicate a current constraint for women to visit contemporary nodes for work since these 
nodes are mainly car-oriented environments. People aged between 40 and 65 years visit central-
place type environments for work more often than people aged 8 to 30 do. Presumably, the work 
opportunities offered in these environments are better suited to more experienced workers. In 
contrast, young workers are more likely to visit work-based rural or suburban communities. 

Table 4.1 – Multinomial logistic regression analysis for destination environment for working by car 
(driver and passenger) between 6am and 10am with correction for selectivity bias

Participation CP CN SC MC

B B B B B

Gender
Male (ref ) 0.000 0.000 0.000 0.000 0.000
Female -0.821 ** 0.142 0.516 ** 0.003 -0.012
Age
18-<30 (ref ) 0.000 0.000 0.000 0.000 0.000
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30-<40 -0.267 ** 0.139 -0.052 -0.164 -0.005
40-<65 -0.361 ** 0.287 ** 0.102 -0.289 * 0.026
Education
Low (ref ) 0.000 0.000 0.000 0.000 0.000
Low – medium -0.023 0.239 -0.102 0.112 0.308
Medium – high -0.113 * 0.437 ** 0.067 0.020 0.227
High -0.260 ** 0.889 ** 0.320 0.057 0.424 *
Car ownership
No cars (ref ) 0.000 0.000 0.000 0.000 0.000
1 car 1.822 ** -0.578 -1.007 * -0.455 -0.114
2+ cars 2.218 ** -0.834 * -1.373 ** -0.515 -0.180
Household income (in Euros)
<15500 (ref ) 0.000 0.000 0.000 0.000 0.000
15500-<26300 0.058 0.064 0.171 0.218 -0.226
≥26300 0.073 0.412 * 0.705 ** 0.226 -0.106
Household type
Family, two workers (ref ) 0.000 0.000 0.000 0.000 0.000
Family, one worker -0.281 ** 0.071 0.301 * 0.296 * 0.083
Couple, two workers 0.121 ** 0.076 0.075 0.155 0.127
Couple, one worker -0.273 ** 1.221 ** 1.688 ** 0.679 1.092 *
Single, worker with children 0.666 ** -0.220 -0.056 -0.901 -0.068
Single, worker 0.455 ** 0.583 ** 0.791 ** -0.144 0.606 **
Workday
No (ref )
Yes
Weekday
Monday (ref ) 0.000
Tuesday -0.085 **
Wednesday -0.124 **
Thursday -0.109 **
Friday -0.258 **
Location of activity
Outside residence (ref ) 0.000
Inside residence -1.519 **
Lambda -0.548 ** -1.366 ** -0.319 * -0.005
Constant -2.329 ** 2.661 ** 2.569 ** 1.350 * 0.948 *

Nagelkerke ρ2 = 0.239 
N cases = 150 520 
 
Dependent variable = 
1 = working by car 
between 6am and 10am 
0 = no working by car 
between 6am and 10am

Nagelkerke ρ2 =  
N cases =  
Dependent variable = 
 
CP = 
CN = 
SC = 
MC = 

0.049 
15 258 
Local children (LC) 
 
Central place 
Contemporary node 
Self-contained 
Mobile children

* significant at α = 0.05; ** significant at α = 0.01

Participation CP CN SC MC

B B B B B
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Table 4.2 – Multinomial logistic regression analysis for destination environment for shopping by car 
(driver and passenger) between 10am and 4pm with correction for selectivity bias

Participation CP CN SC MC

B B B B B

Gender
Male (ref ) 0.000
Female 0.131 **
Age
18-<30 (ref ) 0.000
30-<40 -0.075
40-<65 0.164 **
≥65 0.345 **
Education
Low (ref ) 0.000 0.000 0.000 0.000 0.000
Low – medium 0.069 0.097 0.051 0.096 -0.090
Medium – high 0.008 0.292 * 0.171 0.142 -0.079
High -0.121 ** 0.396 ** 0.158 -0.182 -0.174
Car ownership
No cars (ref ) 0.000 0.000 0.000 0.000 0.000
1 car 1.940 ** -1.813 ** -2.318 ** -0.125 -0.028
2+ cars 2.240 ** -2.299 ** -2.492 ** 0.059 0.000
Household income (in Euros)
<15500 (ref ) 0.000 0.000 0.000 0.000 0.000
15500-<26300 0.103 ** 0.127 0.299 0.181 0.162
≥26300 0.173 ** 0.334 * 0.578 ** 0.446 ** 0.390 **
Household type
Family, two workers (ref ) 0.000 0.000 0.000 0.000 0.000
Family, one worker -0.167 ** 0.037 0.175 0.191 0.347 **
Family, no worker 0.171 -0.142 0.109 0.045 0.435
Couple, two workers 0.085 * 0.292 * 0.217 0.022 0.282 *
Couple, one worker -0.086 0.204 -0.265 -0.205 0.068
Couple, no worker 0.240 ** 0.178 0.449 * 0.353 0.521 **
Single, worker with children 0.410 ** 0.276 0.176 1.109 * 0.622
Single, worker 0.117 0.989 ** 1.464 ** 0.441 0.835 **
Single, no worker 0.144 * 0.157 0.640 * 0.197 0.285
Workday
No (ref ) 0.000 0.000 0.000 0.000 0.000
Yes -1.594 ** 1.032 ** 1.482 ** -0.347 -0.168
Weekday
Monday (ref ) 0.000 0.000 0.000 0.000 0.000
Tuesday 0.105 ** 0.027 -0.043 0.112 0.052
Wednesday 0.188 ** -0.284 * -0.265 -0.126 0.024
Thursday 0.142 ** -0.124 0.167 -0.015 -0.064
Friday 0.439 ** -0.326 * -0.341 -0.083 0.032
Location of activity
Outside residence (ref ) 0.000
Inside residence -0.267 **
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With rising levels of education, the probability that commuters visit local-children environments 
decreases. The results also suggest that jobs for the more highly educated are mostly available in 
central-place environments. With regard to income, we see that, particularly in the contemporary 
nodes, the likelihood of visiting destinations in the morning increases with income level, which 
illustrates that this type of environment offers better-paid jobs than local-children environments. 
The results for household type indicate that workers from non-family-based households are 
more likely to visit central-place, contemporary-node, and mobile-children environments.

Table 4.2 shows the results for travelling by car for shopping between 0am and 4pm. The use 
of the car for shopping as either a driver or a passenger is relatively heavy for women, increases 
with age, car ownership, and income level and decreases with educational level (the participation 
model). Single workers with children are most likely to engage in shopping activities by car, 
possibly because of the time pressure these individuals experience in daily life. These visits for 
shopping are mostly carried out on non-working days; especially on Fridays. The use of the 
private car is reduced for destinations located in the residential environment.

In the substantial model, neither gender nor age have a significant impact on visiting 
shopping destinations in this period and have therefore been omitted. The inclination to visit 
shops in central places increases with rising levels of education and income. These results 
indicate that the supply of high-level products in these shopping centres attracts the more highly 
educated. As for working between 6am and 0am, the likelihood of contemporary nodes being 
chosen as a shopping destination is relatively sensitive to increasing income levels.

As the negative signs for car ownership indicate, the probability of visiting shops located in 
central places and contemporary nodes is strongly reduced for visitors from households owning 
a car. This is a result of Dutch retail planning which has severely curtailed the development of 
shopping centres on greenfield sites at the edges of cities (Evers, 2002). Severe parking problems 
in most central places limit the use of the car to visit these shopping destinations. Presumably, 
there is a strong bias in having a car available in the household and choosing a destination for 

Lambda -1.634 ** -2.188 ** 0.357 0.249
Constant -4.355 ** 5.850 ** 5.092 ** -0.818 0.007

Nagelkerke ρ2 = 0.119 
N cases = 150 520 
 
Dependent variable = 
1 = shopping by car 
between 10am and 4pm 
0 = no shopping by car 
between 10am and 4pm

 
Nagelkerke ρ2 =  
N cases = 
Dependent variable = 
 
CP = 
CN =  
SC = 
MC =

 
0.040 
10 614 
Local children (LC) 
 
Central place 
Contemporary node 
Self-contained 
Mobile children 
drende 
the increase in senior 
households and non-
family-based households.

* significant at α = 0.05; ** significant at α = 0.01

Participation CP CN SC MC

B B B B B
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Table 4.3 – Multinomial logistic regression analysis for destination environment for leisure by car 
(driver and passenger) between 4pm and 8pm with correction for selectivity bias

Participation CP CN SC MC

B B B B B

Gender
Male (ref ) 0.000
Female -0.013
Age
18-<30 (ref ) 0.000 0.000 0.000 0.000 0.000
30-<40 -0.281 ** 0.098 0.455 * 0.158 -0.151
40-<65 -0.361 ** 0.145 0.534 ** 0.076 -0.059
≥65 -0.259 ** -0.094 0.341 -0.184 -0.400
Education
Low (ref ) 0.000 0.000 0.000 0.000 0.000
Low – medium 0.052 -0.044 0.076 -0.284 0.011
Medium – high -0.002 0.214 0.400 -0.194 0.119
High -0.041 0.602 ** 0.429 -0.060 0.175
Car ownership
No cars (ref ) 0.000 0.000 0.000 0.000 0.000
1 car 1.204 ** 0.359 -0.675 0.063 0.524
2+ cars 1.302 ** 0.261 -0.712 0.241 0.601 *
Household income (in Euros)
<15500 (ref ) 0.000 0.000 0.000 0.000 0.000
15500-<26300 0.075 0.185 0.241 0.161 0.220
≥26300 0.090 0.449 ** 0.774 ** 0.200 0.377 *
Household type
Family, two workers (ref ) 0.000 0.000 0.000 0.000 0.000
Family, one worker -0.030 0.279 * 0.167 0.270 0.458 **
Family, no worker -0.096 -0.947 * -0.455 -0.027 -0.118
Couple, two workers 0.242 ** 0.593 ** 0.630 ** 0.123 0.457 **
Couple, one worker 0.348 ** 0.292 0.523 0.110 0.229
Couple, no worker 0.287 ** 0.975 ** 0.861 ** 0.557 * 0.931 **
Single, worker with children 0.411 ** 0.708 0.247 -0.438 0.859
Single, worker 0.707 ** 1.014 ** 0.962 ** -0.062 0.834 **
Single, no worker 0.435 ** 1.249 ** 0.358 0.614 0.897 **
Workday
No (ref ) 0.000 0.000 0.000 0.000 0.000
Yes -0.215 ** 0.067 0.100 0.250 * -0.049
Weekday
Monday (ref ) 0.000 0.000 0.000 0.000 0.000
Tuesday 0.102 ** -0.005 -0.418 * 0.127 -0.019
Wednesday 0.085 * 0.087 0.112 0.097 0.192
Thursday 0.039 -0.141 -0.043 -0.005 -0.236
Friday 0.026 -0.083 -0.176 -0.077 -0.275 *
Location of activity
Outside residence (ref ) 0.000
Inside residence -0.638 **
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shopping between 0am and 4pm. The likelihood of visiting shops in local-children environments 
increases with household size and the presence of children. Mobile-children environments are 
attractive as shopping destinations for both family-based households and singles. On working 
days, shopping visits are most likely to occur in central places and contemporary nodes, possibly 
on the way home from work or at lunchtime.

The results for leisure visits by car are shown in Table 4.3. With increasing car ownership, 
and decreasing age and household size, the propensity to use the private car for leisure visits 
between 4pm and 8pm increases. The likelihood of these visits is higher on non-working days, 
particularly on Tuesdays. The car is mostly used for leisure visits to destinations outside the 
residential environment.

The substantial model shows that the middle-aged are more likely to visit contemporary 
nodes for leisure. A lack of leisure facilities aiming at younger people in these environments 
may explain this result. Also, since contemporary nodes are mainly accessible by car, younger 
people might be unable to visit them. People with a high educational level are more likely to 
visit central places for leisure. The concentration of cultural activities and events in these areas 
probably makes them more attractive for the highly educated. For leisure, local-children type 
environments tend to be avoided by people on high incomes; they mainly visit the contemporary 
nodes. The results for household type are more difficult to interpret, but obviously central places 
and mobile-children type environments are attractive for leisure to a wide variety of household 
types. Single households focus mostly on the type of leisure facility offered in central places, 
which offer them many opportunities to meet other people. The coefficients for workday and day 
of the week show only a few significant values, but these are nevertheless significant according to 
the likelihood ratio test.

To correct for selectivity bias, we included the variable λ in the substantial models; λ has 
proved to be highly significant for working and shopping in central places and contemporary 
nodes, and for leisure in central places and mobile-children environments. The coefficients are 
negative for commuting and shopping by car in central places and particularly the contemporary 
nodes, indicating that people with a low chance of engaging in these trip purposes by car 
between 6am and 0am and 0am and 4pm respectively are less likely to visit these environments. 
Although not shown here, λ is positive and significant for shopping by car between 4pm and 

Lambda 1.190 ** -0.589 -0.110 1.584 **
Constant -3.732 ** -2.378 ** -0.008 -0.130 -3.697 **

Nagelkerke ρ2 = 0.031 
N cases = 150 520 
 
Dependent variable = 
1 = leisure by car 
between 4pm and 8pm 
0 = no leisure by car 
between 4pm and 8pm

Nagelkerke ρ2 = 
N cases = 
Dependent variable = 
 
CP = 
CN = 
SC = 
MC= 
 

0.054 
6 908 
Local children (LC) 
 
Central place 
Contemporary node 
Self-contained 
Mobile children

* significant at α = 0.05; ** significant at α = 0.01

Participation CP CN SC MC

B B B B B
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8pm in central places, which means that at this time people with a low chance of using the car 
for shopping are in fact more likely to visit these environments for that purpose. For leisure visits, 
λ is positive for central-place and mobile-children environments, implying that people with a 
low probability of using a car for leisure activities between 4pm and 8pm would have chosen 
those environments.

That λ is significant in most cases shows the prevalence of selectivity bias and justifies our 
inclusion of this variable. That λ has different signs during different times of the day indicates 
the time-dependency of selectivity bias and supports the time-specific analysis that we have 
carried out.

4.7 Conclusion and discussion

In this study, the aim was to examine how individual destination choice relates to the space-time 
ecological structure of urban, suburban, and rural municipalities in the Netherlands, taking into 
account individual and household characteristics. For that purpose, we employed a typology of 
visitor population environments. The analysis has shown that individuals significantly anticipate 
or are affected by the space-time ecological character of destination environments; that is, 
different types of visitor population environment attract different kinds of visitor at different 
times of the day.

We have analysed the joint effects of personal and household attributes on visiting by car 
destination environments with particular space-time ecological characteristics for work, shopping, 
and leisure. The results show that the knowledge-intensity, diversity, and cultural richness of 
central places mainly attracts the highly educated, high income, and non-family-based households; 
not only for working, but also for shopping and leisure. As the emerging pillars of the economy, 
contemporary nodes are even more attractive to people with high incomes for working, shopping, 
and leisure than are central places. Also, contemporary nodes seem to be biased as a destination 
environment towards people with a high chance of using the car. In contrast, the relative peace 
and tranquillity of self-contained, mobile-children, and local-children environments clearly appeals 
more to visitors from family-based households.

Insight into how individuals with their activity and travel behaviour co-determine and 
anticipate diurnal variations in the ecological structure of cities, suburbs, and rural communities 
could be of great value in designing more effective and efficient policies for providing commercial 
and non-commercial (transportation) services. Moreover, examining the effects of personal and 
household attributes on visiting destination environments facilitates the modelling of the impact 
of changes in the sociodemographic or economic structure on the demands placed upon, for 
example, road networks, public transportation services, and shopping facilities. One may think 
in this respect of the rapid increase in the number of senior citizens and households with only 
working-age adults. Considering the ‘economic growth potential’ of the contemporary nodes 
and their current attraction for car users, a sustainability-oriented policy should concentrate on 
enhancing the accessibility of these environments by public transport. In more general terms, 
this study echoes the plea of Musterd and Van Zelm (200) to acknowledge the special local 
identities of places when developing new environments. In doing so, policymakers should be 
aware that individuals’ preferred identities of destination environments might differ markedly 
from those of residential environments.
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Because of the limitations of the data, this paper should be perceived as a first exploration into 
the relationship between individual behaviour and aggregate space-time human ecological 
structures. To conclude, we put forward some directions for further research to develop a more 
complete understanding of this relationship. First, although we took into account different 
space-time ecological characteristics in urban, suburban, and rural contexts, we concentrated on 
differences at the municipal level. However, place identity does not allow itself to be captured 
by administrative boundaries. The study of space-time human ecology could benefit from GPS-
based activity-travel data to provide insight into how, where, and when places form and dissolve 
as a construct of human interaction. Second, because this analysis was concentrated on weekday 
patterns, a future research design should be concerned with weekends, so that comparisons can 
be made. Third, future research should analyse datasets from years other than 998, so that the 
effects of variations in space-time behaviour in time could be identified. Finally, the Netherlands 
was the focal point of this analysis. It would be interesting to put the results in an international 
perspective in order to determine the effects of cultural, institutional, and spatial variations on 
space-time behaviour.
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5 Sustainability planning in a network 
society: economic, environmental and 
social impacts of temporary populations

   Zandvliet, R., Bertolini, L., Dijst, M., submitted. Sustainability planning in a network 
society: economic, environmental and social impacts of temporary populations.

   [A shorter version of this article, entitled ‘Examining space-time sustainability: economic, 
environmental and social impacts of temporary populations’, has been rewarded the 
AESOP prize for Best Congress Paper at the 2005 AESOP Annual Congress, Vienna, 
July 3-7]

Abstract. As contemporary society is increasingly structured around and by highly diverse 
flows of people, goods, and information, visitors increasingly contribute to the economies 
of their destinations, place pressure on the local environment, and have social impacts on the 
communities with which they interact. Whereas many planners draw on residential statistics 
to evaluate the economic, environmental, and social performance of places, the implications of 
temporary mobility for sustainability planning and policy have so far been largely neglected. In 
this study, we provide an alternative approach towards perceiving the economic, environmental, 
and social performance of places by looking at the behaviour and characteristics of their visitor 
populations.

5.1 Introduction

Despite it being the common practice of planners to evaluate the economic, environmental, and 
social performances of municipalities on the basis of residential statistics, such evaluations can 
be skewed, and thus misleading, because of the daily population shift (Bish, 2004; San Diego 
Association of Governments, 2000). The importance of linking the economic, environmental, 
and social operations of places to the characteristics of temporary populations – in addition to 
the ‘traditional’ focus on the census-based nighttime residential population – is further increased 
as a result of contemporary society being increasingly structured around and by highly diverse 
(rhythms of ) flows of people, goods, and information (Castells, 996; Graham & Marvin, 996). 
In fact, large differences may develop in the ways in which residential and visitor populations use 
places (Bertolini & Dijst, 2003).

For example, places may show an increasing uncoupling of the economic threshold, the 
supply of goods and services, and residential population size (Van der Knaap, 2002), providing 



94

new opportunities for developing small and medium-sized cities that lack a strong local basis, 
but also jeopardizing the position of the traditional centres. Also, the growth in the magnitude 
and complexity of transportation activities and their spatial and modal patterns (Lakshmanan 
& Han, 997; Scholl et al., 996) are accompanied by fundamental shifts in the locations and 
times associated with vehicle energy use and emissions as well as the aggregate effects. Finally, 
socio-spatial segregation in a network society is related not so much to all the activities taking 
place at one single location, but rather to the spatial networks of particular social groups 
barely overlapping (Hajer & Reijndorp, 200), thereby greatly affecting the potential for social 
interaction within places.

These examples illustrate that improved knowledge of the size, distribution, timing, and 
characteristics of visitor populations (Smith, 989) can contribute importantly to the sustainability 
debate; visitors make a substantial contribution to the economies of their destinations, place 
pressure on the local environment, and have social impacts on the communities with which they 
interact (Bell & Ward, 998). The spatial-temporal dynamics in visitor populations are closely 
interrelated with the design of more effective and efficient policies for providing commercial and 
non-commercial services such as shops, transportation, and utilities. Policies aiming to change 
the behaviour of individuals (such as road pricing) may also benefit from insights into when 
and where populations enter and accumulate. A cardinal element in designing such policies lies 
in identifying the locations in which, and the times at which, the economic, environmental, and 
social outputs of the aggregate behaviour of visitor populations display synergies or conflicts.

In view of the short-term dynamics in the use of places and the corresponding impact on a 
wide range of sustainability-related issues, it is remarkable that the implications of temporary 
mobility for sustainability planning and policy have so far been largely neglected (Bell & Ward, 
998). In this study, using the 998 Netherlands National Travel Survey, we have illustrated the 
economic, environmental, and social performance of places by looking at the aggregate behaviour 
and characteristics of their daily visitor populations. Using the sustainability debate as a starting 
point, we developed a small set of sustainability indicators, which we related to a typology of 
visitor population environments based on diurnal weekday variations in visitor population 
presence. The aim of this study is not to provide an extensive overview of sustainability 
indicators, nor to pinpoint locations as either ‘sustainable’ or ‘unsustainable’, but rather to present 
an alternative approach towards perceiving the economic, environmental, and social performance 
of places and their populations.

In the next section we first describe the typology of visitor population environments used in 
the analysis. In Section 5.3, we elaborate the relevant policy goals and issues around which the 
sustainability debate is centred, their relationship with visitor populations, and our selection of 
indicators. Section 5.4 provides a description of the dataset and the procedures used to calculate 
the indicators. In Section 5.5, we provide a comparative overview of spatial and temporal 
variations in indicator values for different types of visitor population environment. Section 
5.6 touches briefly on the differences between a visitor-population-oriented approach and a 
residential-population-oriented approach in defining sustainability effects. Our conclusions are 
reported in Section 5.7.
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5.2 Typology of visitor population environments

In this section, we elaborate briefly on the typology of visitor population environments that we 
employed as the spatial units on which to project the indicator values. The typology (extensively 
described in Zandvliet and Dijst [2005; in press]) draws on different dimensions underlying 
aggregate space-time behaviour. The underlying dimensions were retrieved by applying principal 
factor analysis on the basis of the presence of subpopulations in municipalities during six 

Figure 5.1 – Spatial distribution of types of visitor population environment
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representative one-hour time periods of the day. The subpopulations were defined by a selection 
of categories of individual and household characteristics, activity characteristics, and trip 
characteristics, and were expressed as a proportion of the total visitor population. Subsequently, 
on the basis of the seven dimensions identified (leisure, inter-local, local, central place, children, 
[high-income] family, and senior dimensions), we applied a two-step cluster analysis to develop a 
typology of visitor population environments. Figure 5. is a map of the Netherlands showing the 
spatial distribution of the various types. In the present study, we confine ourselves to providing 
the brief description of the different types given in the remainder of this section.

The first type of visitor population environment is the central-place (CP) type in which 
local and inter-local visitor flows come together, with the latter mainly originating from areas 
with lower levels of urbanization. Central places have a strong orientation towards non-leisure 
activities (work, education) during the day and a strong orientation towards leisure activities in 
the evening. The social structure of the visitor population is highly diversified, comprising both 
‘traditional’ and ‘new’ household types such as singles and dual-earners. Many of the larger cities 
in the Netherlands belong to this type (Figure 5.).

The second type of visitor population environment is the contemporary-node (CN) type, 
which receives large flows of working visitors from other municipalities, including a relatively 
large share of visitors from the more urbanized areas. This work-oriented type is a product of the 
deconcentration of economic land uses (jobs) from the city centres to locations readily accessible 
by car. Contemporary nodes concentrate at the fringes of large cities such as Amsterdam and 
Utrecht, but are also prevalent in more peripheral regions (Figure 5.). Single workers and dual-
earners are characteristic of the social structure of visitor populations of contemporary nodes.

The third type of visitor population environment consists mainly of work-oriented rural 
municipalities and is referred to as self-contained (SC), since not many people from other 
municipalities visit these areas. Some self-contained municipalities are old industrial towns or 
farming communities, while others take up a position within the regional business networks of 
larger companies located in the cities. Many visitors in self-contained environments belong to 
family-based or senior households. Large concentrations can be found around Eindhoven, Venlo, 
and east of Arnhem (Figure 5.).

The fourth type of visitor population environment has been typified as mobile-children (MC), 
since it relates positively to local participation in activities and the presence of children during 
school hours, but also has reasonably strong associations with inter-local movement at several 
times of the day. Working activities take place, but they are not a distinctive feature of this type. 
Next to children, a non-family-based household composition (including senior households) is a 
distinctive life-stage feature. The largest concentration of the mobile-children type can be found 
in the (rural) north of the Netherlands, but this type is also prevalent in the more urbanized 
western part of the Netherlands (Figure 5.).

The fifth and final type of visitor population environment is termed local-children (LC), 
since it combines the presence of (young) children during school hours with a focus on the 
local environment. Compared with the other types, the orientation of visitors towards working 
activities is relatively weak. The socio-demographics of the visitor population are predominantly 
characterized by (high-income) family-based household structures.
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5.3 Sustainability debate and indicators

In this section, before introducing our selection of policy goals and indicators, we first touch briefly 
on sustainability and other related concepts. The concept of sustainability combines economic, 
environmental, and social dimensions. From the enormous range of economic, environmental, and 
social (transport) policy goals found in the literature on sustainability, we have selected three: one 
for each facet of sustainability. Accordingly, for each goal we chose one illustrative indicator. Our 
indicators are based loosely on the common criteria used for developing indicators (Astleithner 
et al., 2004; Farrell & Hart, 998; Maclaren, 996; Nicolas et al., 2003): scientific validity, 
communicability and comprehensibility, and practical applicability. We also used a brief written 
survey of experts in the field to check the appropriateness of our indicators.

Sustainability, sustainable development, and sustainable communities are widely known and 
extensively used concepts for which there are no commonly accepted definitions (Beatley, 995; 
Maclaren, 996). They have in common, however, the recognition that economic, environmental, 
and social developments must necessarily be seen as a unit (Litman, 2005; Roseland, 2000), 
differing from traditional environmentalism by the inclusion of economic and social factors 
(Guy & Kibert, 998). Without elaborating on their contents, we recall that sustainability as a 
global concept has roughly four historical markers: The Club of Rome’s Limits to Growth report 
(Meadows et al., 972); the Brundtland Report Our Common Future (WCED, 987); the 992 
UNCED Conference in Rio; the WSSD Conference in Johannesburg (2002).

Sustainable transport (Black, 2002; Litman, 2005; Steg & Gifford, 2003), sustainable mobility 
(Nicolas et al., 2003), and sustainable accessibility (Bertolini & Le Clercq, 2003) are similar 
concepts in that they also integrate economic, environmental and social dimensions, but they 
differ in their focus on the role of the transportation system. The workings of these concepts 
touch broadly on two more rudimentary constructs: accessibility (either place accessibility 
or individual accessibility [Dijst et al., 2002; Kwan et al., 2003]) and (negative) externalities, 
such as the depletion of natural resources, energy consumption, CO2 emissions, air pollution, 
and congestion (Banister, 2003; Camagni et al., 998). The concept of social exclusion is also 
incorporated, as is the creation of ‘new poverties’ brought about by insufficient access to certain 
transportation options for certain population segments (Gaffron et al., 200; Graham & Marvin, 
200; Schönfelder & Axhausen, 2003).

In the remainder of this section, we introduce some representative (but not exhaustive) 
indicators of the economic, environmental, and social performance of places based on the 
behaviour and characteristics of their visitor populations: potential turnover per square metre of shop 
floor space (economic), travel-related energy use per visitor (environmental), and social heterogeneity 
(social). These are discussed in detail below. The mathematical procedures employed to calculate 
them are provided in Section 5.4.

5.3.1 Economic indicator
Place accessibility (in which geographical access is conceived of as an attribute of a location) 
and individual accessibility (which takes into account the spatial-temporal constraints that can 
render activities inaccessible for certain individuals) have important implications for a policy 
goal such as ‘maintaining the economic support base for public facilities and services’ (MVROM, 
2004). Place accessibility can be used to define a set of potential users (catchment area) and is 
relevant for planning large-scale facilities and services; individual accessibility, however, relates 
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more to the use of facilities or services by consumers by taking into account the wide variety of 
individual constraints on the basis of which potential visitors narrow down the locations and 
times for their activities. We employed the second approach, since it relates more strongly to 
the (actual) economic support base for a location and thus economic performance. Since retail 
expenditure reflects the health of the local economy – euros spent locally generate more jobs 
for local residents and larger profits for local businesses – we chose to use the potential turnover 
per square metre of shop floor space as determined by the shopping behaviour and socioeconomic 
characteristics of the visitor population.

5.3.2 Environmental indicator
The general acceptance of the necessity to reduce CO2-emissions has brought about a 
tremendous shift in priorities worldwide. Although the science of global warming and 
greenhouse gas emissions is still a matter of debate, there is sufficient evidence available to adopt 
the precautionary principle and take policy action (Banister, 2003). Although the WBCSD 
(2004) recognizes that progress in the developed world in reducing conventional pollutants (NOx, 
CO, VOC, for example) has been substantial, for transport-related greenhouse gases progress 
has been limited. In the short term, the role of advanced technologies in reducing greenhouse 
gas emissions is limited, since a massive effort by industries, governments, and individuals would 
be required to develop and adopt them. In the near future, more substantial effects are expected 
from such policy objectives as developing multi-functional homes and workplaces, increasing the 
opportunities for walking and cycling, and, if realistic, for transit. A more selective and efficient 
use of cars would be a complementary option (Bertolini & Le Clercq, 2003). ‘Reducing CO2-
emissions from travel’ was investigated by analysing the travel-related energy use per visitor. 
Travel-related energy use and green house gas emissions, the most important of which is CO2, 
have a direct proportional relationship. We chose to incorporate travel-related energy use as an 
indicator, since it is directly influenced by various aspects of travel behaviour, such as transport 
mode choice and travel distance.

5.3.3 Social indicator
Graham and Marvin (996, p. 23) put forward as a quintessential urban quality “real face-to-face 
interaction, the chance encounter, the full exposure to the flux and clamour of urban life – in short, 
the richness of the human experience of place.” One of the virtues of the emerging network society 
might be that social groups segregated by residential location are not necessarily segregated by 
destination location. Ellis and colleagues (2004), for example, found that ethnic segregation by work 
tract for the Los Angeles metropolitan area was considerably lower than segregation by residential 
tract. At the same time, however, new conditions for spatial, temporal, and social segregation are 
created, as Bromley and colleagues (2003) showed for the Swansea (UK) city centre, and how 
males, females, and different age groups use space and time. The role of network infrastructures in 
creating social divisions has recently been described by Graham and Marvin (200). Consequently, 
policy makers should aim not only to ‘safeguard (the potential for) social interaction as an urban 
quality’, but also to ‘prevent social-spatial inequalities’ as a result of transportation. Heterogeneity 
indices of visitor populations were employed for investigating these goals. The relationship between 
various subpopulations in a municipality can be interpreted as completely heterogeneous if all 
subpopulations are represented in the same proportion. We also investigated which groups in 
particular contribute to a location showing a lack of heterogeneity among visitors.
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5.4 Data and indicator calculation

In our analysis, visitor population is defined as an aggregate of all persons, including those active 
within their residential municipality, performing out-of-home activities in a particular municipality 
during a particular time period. In this section, we briefly describe our dataset and the procedures 
we carried out to calculate the indicators.

We used a sample of the 998 Netherlands National Travel Survey (NTS), which contains 
data on the travel behaviour of some 30,000 individuals in a single-day diary format (Statistics 
Netherlands, 999), to constitute indicator values based on aggregate outputs of visitor population 
(behavioural) characteristics for each municipality on the basis of an average weekday. Indicator 
values were also calculated for different (one-hour) time periods of the day. These values do not 
stand on their own; they are the result of interactions between/within persons, households, and 
municipalities. Consequently, shifts in activity patterns at one location (time) may also affect the 
economic, environmental, and social performance of another location (time). We used a sample 
consisting of 28,742 out-of-home activities, executed by 85,765 individuals. We applied weight 
factors from the NTS to upgrade this sample to the total Dutch population.

The potential turnover per square metre of shop floor space (shop floor productivity [SFP]) was 
estimated by combining shopping trips from the NTS with expenditure data from the Dutch 
Budget Survey 998. We calculated the total expenditure in shops in euros per household per year 
on the basis of household income and household size. Subsequently, the total yearly spending per 
household was distributed over the adult members (heads of household and partners, if present) 
and the shopping activities they performed on the survey day. Based on data about the number of 
shopping trips per day in 998 (thereby taking account of differences in personal characteristics) 
and the number of shopping trips per shopping activity (correcting for trip chaining), we 
estimated the number of shopping visits per year and the potential expenditure per shopping 
visit per person (aggregated to shopping destinations). The potential turnover in shopping 
facilities per municipality was divided by the total amount of shop floor space in square metres 
per municipality (data on shop floor space courtesy of Locatus, Woerden, The Netherlands) 
to provide an estimate of the potential SFP. Since the 998 NTS does not draw a distinction 
between shopping for daily products and shopping for non-daily products, and the SFP for 
daily products is greater than the SFP for non-daily products by a factor of 2.8 on average, the 
potential SFP per municipality has been corrected for municipal differences in the size of shop 
floor space for daily products and the size of shop floor space for non-daily products.

Travel-related energy-use per visitor was calculated from two perspectives: per visitor present 
and per incoming visitor. In the first perspective, the environmental costs (emissions) of carrying 
out activities (that is, travelling) are linked to the associated social benefits (activity durations); 
for each individual action space, we distributed traveller-kilometres (including those for return-
home trips) proportionally to the duration of the activities taking place within the action 
space. Conversion factors set by Van den Brink and Van Wee (997) were used to convert these 
kilometres into energy use in megajoules (MJ). These factors take into account many important 
aspects associated with travel-related energy use, such as transport mode, motive, location, 
fuel- and energy production, vehicle occupancy, and peak and off-peak travelling. Energy use 
per traveller-kilometre for walking and cycling was set at zero. The transport modes used are 
accounted for at the trip stage level to reflect the use of different transport modes within a single 
trip. For each municipality, we divided total travel-related energy use by the number of visitors 
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present. In the second perspective, we simply assigned trip distance to the activity following 
the trip. In contrast with the first approach, return-home trips were not accounted for. After 
aggregation to the municipal level, we divided energy use by the number of incoming visitors 
(trips) per municipality. We would stress that the methods we employed do not imply that all 
the associated CO2 emissions for travel necessarily occur within the confines of the destination 
municipality.

The heterogeneity index is based on the deviation of a particular distribution of subpopulations 
in an area from a hypothetical situation in which all subpopulations have exactly the same size. A 
value of  indicates complete heterogeneity, whereas a value of 0 implies complete homogeneity. 
The following variables and subpopulations (expressed as a proportion of the total visitor 
population) were used in the analysis: gender (male, female); age (<2, 2-7, 8-29, 30-49, 50-
64, ≥65); household income in euros (low [<5,500], low-medium [5,500-8,999], medium-high 
[9,000-26,299], high [≥26,300]). We weighted by activity-duration to reflect the ‘presence’ of 
each visitor within each municipality and only included participation in out-of-home activities 
that have a more or less public nature: shopping, sports, recreation, entertainment, taking a stroll, 
and serve passenger activities, for example. Accordingly, out-of-home activities in more enclosed 
environments (such as visits for work and educational purposes) were not selected.

We hypothesise that different kinds of environment in which visitor populations operate 
display different combinations of economic, environmental, and social performances. 
Locations, as defined by Bertolini (999) in his node-place model, depending on their node-
content (accessibility) and place-content (intensity and diversity of activities), display different 
potentials for human interaction, which, when linked to individual needs and constraints, affect 
the characteristics of visitor populations (users) and inherently the economic, environmental, 
and social performance of the places visited. Accordingly, our comparison of types of visitor 
population environment focuses on the following ‘contrasts’: central place and contemporary 
node (‘strong node’) versus self-contained, mobile children, and local children (‘weak node’); 
central place (‘strong node, strong place’) versus contemporary node (‘strong node, weak place’); 
mobile children (‘weak node, open’) versus self-contained and local children (‘weak node, 
enclosed’); self-contained (‘weak node, mainly working activities’) versus mobile children and 
local children (‘weak node, mainly non-working activities’).

In our comparison of types of visitor population environment, we only included 
municipalities visited by at least 50 respondents from the sample in order to prevent the inclusion 
of biased indicator values based on too few sampled visitors. We conducted a series of t-tests of 
independent samples to investigate the significance of differences found between the indicator 
mean values.

5.5 Spatial and temporal variations in indicator values

In this section, we examine the differences in indicator values between the five types of visitor 
population environment in order to identify synergies or conflicts in indicator values. We end 
this section with a closer look at the diurnal variations in indicator values that occur within each 
type of visitor population environment.

Figure 5.2 presents mappings for a selection of four indicators across individual municipalities 
in the Netherlands together with the mean indicator values per type of visitor population 
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Figure 5.2 – Indicator values per municipality and visitor population environment

a. Potential SFP (euros/m2) b. Energy use per incoming visitor (MJ)

c. Heterogeneity index for age d. Heterogeneity index for income

CP (+) CN (+) SC (-) MC (-) LC (-) Total
0

5

10

15

20

25

CP (+) CN (++) SC (0) MC (0) LC (--) Total
0

5

10

15

20

25

CP (+) CN (--) SC (-) MC (+) LC (-) Total
0

0.2

0.4

0.6

0.8

1.0

CP (++) CN (+)  SC (-) MC (+) LC (-) Total
0

0.2

0.4

0.6

0.8

1.0

0
5
10
15

Excluded

10
12
14
>16

Excluded

0

0
0.50
0.60
0.70
>0.80

Excluded

0
0.40
0.50
0.60
>0.80

Excluded

65
53

>20



02

environment. First, we elaborate briefly on the spatial patterns indicated on the maps. Figure 5.2a 
shows the potential SFP per municipality, which is relatively high in and around Amsterdam, 
Rotterdam, The Hague, and Utrecht, as well as sections of the province of Brabant (Breda-
Tilburg, Eindhoven). The economic support base for shops is evidently large in these areas, 
mainly reflecting the fact that many people visit shops in these areas rather than that people 
spend a lot per visit. In fact, the average potential expenditure per shopping visit on a weekday 
is often larger in rural and particularly suburban areas; however, shops in the rural areas in the 
northern and south-western part of the Netherlands have to contend with a much smaller 
economic support base. Figure 5.2b displays the spatial distribution of travel-related energy use 
per incoming visitor. It is the municipalities in the north and centre of the Netherlands that 
show a particularly large energy use per visitor. These are locations in which activity places are 
difficult to reach on foot, by bicycle, or by public transport, and/or locations that attract visitors 
over large distances because they offer specialized or diverse functions.

The spatial distribution of age heterogeneity (Figure 5.2c) indicates no clear pattern, although 
some of the more rural areas in the north, east, and southwest seem to be quite heterogeneous; 
this, however, is also true for the highly urbanized municipalities of Rotterdam and The Hague. 
These areas are unified in that the overall overrepresentation in ‘public space’ of people aged 30 
to 65 is largely offset by the presence of people aged 2 to 8 and/or people aged 65 or older. 
Figure 5.2d shows the marked difference in heterogeneity indices for household income between 
the north-eastern and western part of the Netherlands: heterogeneity is much weaker in the 
western part. Supposedly, visitor populations participating in public activities in the west have 
a stronger overrepresentation of visitors from high-income households as well as a stronger 
underrepresentation of visitors from low-income households.

So far, our overview provides clues of marked variations across space in economic potential, 
travel-related energy consumption, and opportunities for social interaction. In the remainder of 
this section we consider the synergies and conflicts in indicator values related to the distinctive 
‘contrasts’ between types of visitor population environment, as suggested in Section 5.4. For this 
purpose, we use the graphs from Figure 5.2, but we also elaborate on indicators not shown in this 
figure. The ‘ranges’ used in the graphs from Figure 5.2 express standard deviations. The signs (++, 
+, 0, -, –) indicate whether and by how much a mean value differs significantly from the other 
means.

5.5.1 ‘Strong node’ versus ‘Weak node’
Figure 5.2a reveals the distinction between a relatively high potential SFP in CP and CN 
environments and a relatively low potential SFP in SC, MC, and LC environments. Apparently, 
over the last few decennia, the deconcentration of economic land uses from the cities to 
locations readily accessible by car has enabled the municipalities surrounding larger cities to 
strengthen their economic support base, a development which has resulted in a levelling out of 
the difference in economic performance between CP and CN environments. At the same time, 
the travel-related energy use per visitor – both present and incoming – is significantly greater 
for visitor populations in CP and CN municipalities compared with visitor populations in 
the other three types (Figure 5.2b). For CP environments this is not so much a result of mode 
choice – since only a relatively small share of the kilometres travelled to CP environments is 
covered by car – but rather of distance travelled. For CN environments, however, both distance 
and mode choice (car) affect travel-related energy consumption. The LC type typically has the 
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smallest travel-related energy use per visitor, probably because the activities carried out (in many 
cases by children) generally have a local orientation. The heterogeneity index for gender (not 
shown) is significantly larger in CP and CN environments. In the other types, the relatively large 
overrepresentation of women leads to less heterogeneity. Figure 5.3a shows not only that women 
are overrepresented in ‘public space’ in all types of visitor population environment, but also that 
they are more overrepresented in SC, MC, and LC environments. Supposedly, these results 
confirm the traditional role pattern of men as the main breadwinner and women taking care 
of the household. Neither age nor household income show a decisive differentiation between 
‘strong nodes’ and ‘weak nodes’ (Figure 5.2c-d), although CP environments appear to be relatively 
heterogeneous in these respects.

5.5.2 ‘Strong node, strong place’ versus ‘Strong node, weak place’
While their economic performances are similar, CP and CN environments differ significantly 
with regard to environmental performance (Figure 5.2b), since the travel behaviour of visitors to 
CN environments requires more energy use per person. Apparently, the recent economic growth 
of the contemporary nodes has been largely offset by the considerable environmental ‘costs’ 
from transportation. The lack of a well-equipped public transport system (compared with CP) is 
largely responsible for these results, as is the fact that CN environments are readily accessible by 
car and often unsuited for walking or cycling because of relatively long distances between homes 
and jobs, shops, and schools. The potential for social interaction – particularly with respect to age 
group (Figure 5.2c) and household income (Figure 5.2d) – is smaller in CN environments than in 
CP environments, largely as a result of the relative underrepresentation in ‘public space’ of visitors 
aged 8 to 30 (Figure 5.3b) and the relative overrepresentation of visitors from high-income 
households in CN environments (Figure 5.3c). Apparently, contemporary nodes attract high 

Figure 5.3 – Mean deviations from complete heterogeneity (0-axis) for subpopulations and types of 
visitor population environment
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income groups disproportionately, which could be the result of a relatively wealthy residential 
population in CN municipalities in the first place, but also of a lack of facilities that attract low 
income groups, or of poor accessibility by public transport and bicycle.

5.5.3 ‘Weak node, open’ versus ‘Weak node, enclosed’
The results provide some evidence of MC environments offering greater potential for social 
interaction between different age and income groups. Figure 5.2c shows that age heterogeneity 
in the SC and LC types is significantly lower than in the other types, mainly because of the 
overrepresentation of very young visitors together with the underrepresentation of senior visitors 
and visitors aged 8 to 30 (Figure 5.3b). Supposedly, the greater ‘degree of mobility’ in MC 
environments increases the ‘chances’ of meeting other social groups, thereby enhancing social 
heterogeneity. The results with regard to the environmental indicators are not identical for the 
SC and LC types (larger than MC for SC [only per visitor present] and smaller than MC for 
LC); apparently, the activity dimension – in particular the dominant type of activity in which the 
visitor population is engaged – and associated mode choices also play an important role. The next 
‘contrast’ lends support to this suggestion.

5.5.4 ‘Weak node, work-oriented’ versus ‘Weak node, education-oriented’
Within SC environments the travel-related energy use per visitor is significantly greater than 
in MC and LC environments; this disparity can be better explained by mode choice differences 
than by distance travelled. In MC and LC types, which feature children going to school, walking 
and cycling are the obvious mode choices for a large part of the visitor population, whereas SC 
environments are typically car-oriented working environments. In many cases, public transport 
accessibility is poor, obliging workers to use their cars; the SC type is the only visitor population 
environment where more than 80 percent of all kilometres of ‘incoming’ trips are covered by car 
(not shown).

5.5.5 Diurnal variations in indicator values
So far, the analysis has concentrated on signalling spatial variations between types of visitor 
population environment; in the remainder of this section we discuss diurnal variations in 
indicator values. If we were solely interested in total effects, such variations might only be 
relevant for social heterogeneity, since heterogeneity cannot simply be aggregated to a daily 
total; however, from a (temporal) policy perspective it might also be important to know when 
the economic support base is greatest or when travel-related energy-use peaks. We mainly 
confine ourselves to examining the two indicators ‘travel-related energy use per visitor present’ 
and ‘gender heterogeneity’, since these were not graphically represented in Figure 5.2. Figure 5.4 
presents mean values for these two indicators during six representative one-hour time periods of 
the day.

Figure 5.4a shows the travel-related energy use per visitor present, which appears to be 
greater in the evening when the activities undertaken are of relatively short duration and the car 
is used relatively often. While distances travelled are relatively short in the evening, the outcome 
of the interplay between these three dimensions (activity duration, mode choice, and distance 
travelled) still points at a relatively large energy use (and thus CO2 emission) per visitor. The 
ebbing away of the repressive effect on travel-related energy consumption of the presence of 
children and mode choice in visitor populations during school hours also explains this pattern. 
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The heterogeneity index for gender also has a fairly uniform temporal pattern across types of 
visitor population (Figure 5.4b): namely, one of increasing heterogeneity between men and 
women. Throughout the day, women dominate ‘public space’ and social-spatial inequality for 
gender is relatively large. This outcome is partly related to role differences between men and 
women (that is, men performing working activities; women performing maintenance activities in 
‘public space’). However, as the day progresses, this inequality vanishes as many people (both men 
and women) engage in leisure activities. Although not derivable from Figure 5.4b, our analysis 
shows that men dominate ‘public space’ late in the evening and at night, possibly because women 
avoid ‘public space’ during these times. Age and household income (not shown) both display 
increasing potential for social interaction in the afternoon; the opportunities for interaction are 
particularly few in the (early) morning.

5.6 Visitor population versus residential population

In the introduction, we asserted that residential statistics could be skewed and thus misleading 
because of the daily population shift. In this section, using some of the indicators that we have 
developed, we provide some insights into how misleading or different such an approach can be. 
For this purpose, we calculated the potential SFP based on the potential shopping expenditures 
of the residential population, travel-related energy use based on the travel behaviour of residents, 
and age heterogeneity based on the night-time residential population. These values are set against 
their visitor-population-based counterparts in Figure 5.5.

A comparison of economic support bases based on the visitor population on the one hand 
and the residential population on the other is provided in Figure 5.5a. It can be seen that the 
potential SFP for CP environments is lower from a residential perspective, whereas it is higher 
for other (particularly SC and LC) environments. Supposedly, shops in CP environments depend 
more on visitors from outside than shops in other environments do. In more general terms, the 
figure also shows that the locational decisions entrepreneurs make can be wrong when they focus 

Figure 5.4 – Indicator values per type of visitor population environment and time of the day
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on the economic support base of a location on the basis of the residential population. Figure 
5.5b compares the travel-related energy use based on the travel behaviour of visitors with that 
of residents. While CP and particularly CN environments emerge as less energy-efficient on a 
visitor basis, these two environments seem to be relatively energy-efficient based on the travels 
of their residents. In contrast, the residents of SC environments are the least energy-efficient 
in their travel behaviour, mostly as a result of high car use. In general, the social heterogeneity 
among residents is greater than the heterogeneity among visitors in ‘public space’; not only in 
terms of age (Figure 5.5c), but also for gender and household income (not shown). Apparently, 
personal and household constraints prevent some groups from entering ‘public space’ to the same 
extent as other groups do. Age heterogeneity in ‘public space’ in SC and LC environments is 
proportionally lower than one would expect on the basis of the residential population, compared 
with CP environments. Supposedly, SC and LC environments are less capable of converting their 
potential for social interaction on the basis of their residential populations into ‘real’ interactions 
in ‘public space’.

These examples merely illustrate that an approach in which the economic, environmental, 
and social performances and/or the potential of places are coupled to residential populations 
leads to interpretations of sustainability that differ from those obtained through an approach 
featuring visitor populations.

5.7 Conclusions and discussion

In this paper, we have provided an alternative approach towards the perception of the economic, 
environmental, and social performance of places by looking at the behaviour and characteristics 
of their visitor populations in addition to the ‘traditional’ focus on residential population 
characteristics. Using a selection of the policy goals and issues on which the sustainability debate 
nowadays centres, we employed some illustrative sustainability indicators to reveal spatial and 
diurnal variations in their values for five types of visitor population environment, signal synergies 

Figure 5.5 – Indicator values per type of visitor population environment from the perspective of the 
visitor population (VP) and the residential population (RP)
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and conflicts, and exemplify the difference between a visitor-population-oriented approach and 
an approach which focuses on residents.

The results of our analysis show that central places (traditional cities) are (still) superior with 
respect to their economic support base for shops and their potential for social interaction. In 
many ways, contemporary nodes are similar to central places since they are economically viable 
and relatively heterogeneous (in terms of gender and age). However, contemporary nodes have 
significantly greater travel-related energy use (CO2 emissions) per visitor, mainly through the 
relatively poor public transport accessibility (obliging people to use their cars), but also because 
of the lack of a local employment basis for the working opportunities offered at these locations 
(few workers commute by bicycle). Also, contemporary nodes show a strong bias towards high-
income groups in public space, probably related to some extent to the insufficiency or inadequacy 
of alternatives to reach them other than by car. These findings accentuate the need for a policy 
that focuses on decoupling economic growth and harmful emissions for the contemporary 
nodes. Currently, in shaping today’s suburb-to-suburb and reverse commuting patterns, 
the contemporary nodes seem to compel many visitors to use their cars. Not only do these 
developments contribute to relatively high energy consumption per visitor; they also prevent 
contemporary nodes from developing the same degree of social heterogeneity as central places. 
Combining sound environmental performance with poor economic support bases and a lack of 
social heterogeneity, self-contained, mobile-children, and local-children environments seem to 
be markedly similar in their economic, environmental, and social performance.

In more general terms, we argue that a planning approach that takes into account the 
relationships between the economic, environmental, and social performance of places and the 
behaviour and characteristics of visitors is becoming increasingly relevant in today’s network 
society. This assertion comes close to the plea made by Graham and Healey for practising 
planning in a relational way; that is, “to address the nature and interconnections of the webs of 
relations through which any particular impact reverberates (Graham & Healey, 999, p. 635).” As 
Healey states (2004), territorial qualities depend for a large part on economic, environmental, and 
social relationships between different places in many different directions and on many different 
scales. In our study, this dependence has been illustrated by comparing sustainability indicators 
for places on the basis of their visitor populations and their residential populations; we have been 
able to observe how not only a considerable share of the economic and social potentials, but also 
the environmental pressures associated with the residents of self-contained and local-children 
environments is temporarily and selectively shifted towards central places and contemporary 
nodes.
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6 Sustainability impacts of the daily 
population shift: an approach for dealing 
with the space-time redistribution of 
environmental costs and economic benefits

   Zandvliet, R., Bertolini, L., Le Clercq, F., accepted. Sustainability impacts of the 
daily population shift: an approach for dealing with the space-time redistribution of 
environmental costs and economic benefits. Planning Practice and Research.

6.1 Introduction

Advances in transportation and communication systems have markedly changed the character of 
activities and their spatiotemporal organization, enabling many new combinations of activities, 
places, and times (Moss and Townsend, 2000). Accordingly, the opportunities for participation in 
activities and travel in contemporary society have become highly fragmented in space and time. 
At the same time, triggered by numerous economic, cultural, and social developments (Musterd 
and Van Zelm, 200) that have offered both expanded opportunities and new constraints, the 
heterogeneity in household types and life styles has increased markedly. As a result, activity and 
travel patterns have diversified in a temporal as well as a spatial sense.

These developments have led places to be increasingly structured around and by highly 
diverse flows of people, goods, and information; the numbers and characteristics of populations 
present at a certain location may show smaller or larger fluctuations throughout the day (see, for 
example, Martinotti, 996; Janelle et al., 998). As a result, different types of visitor population 
environment characterize today’s networked urban society. These types of visitor population 
environment, lacking clear demarcations between central cities, suburban communities, and rural 
areas, function on the basis of complementarity: that is to say, each type has its own specific users. 
Conversely, users bounded by behavioural time constraints select the environments they need, 
creating their own virtual cities. Workers, children, students, seniors, car users, public transport 
users, for example, all occupy their own niches in time and space – often out of a necessity (on 
functional grounds), sometimes out of a desire, wish or feeling. Together with the spatial and 
institutional characteristics of locations, these objective and subjective choice mechanisms shape 
places; that is, they give places an identity that is highly unstable.

Visitor populations found within any given spatial context contribute to the economies of 
the areas they visit, place pressure on the local environment, and have social impacts on the 
communities with which they interact (Bell and Ward, 998). These contributions, pressures, and 
impacts of visitor populations not only have a temporal component; they also occur selectively 
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in space, since different types of visitor population environment display different combinations 
of economic, environmental, and social performance on the basis of the behaviour (activities 
and travels) and characteristics of their visitor populations (Zandvliet et al., submitted). As such, 
economic, environmental, and social costs and benefits are temporarily redistributed across time 
and space as a result of the daily population shift, thereby influencing the sustainability of visitor 
population environments.

Sustainability, or sustainable development, is often perceived as a (strive for a) balance 
between (short-term, individual) benefits and (long-term, overall) costs (see, for example, 
Camagni et al., 998) aiming to integrate economic, environmental, and social dimensions 
(Litman, 2005). The sustainability of visitor population environments as the outcome of the 
continuous process of redistribution of costs and benefits can be analysed on the basis of the 
economic, environmental, and social links between each single location and all other locations, 
representing the interdependency between complementary locations in terms of flows of 
individuals and associated externalities. Since a networked urban society undermines the notion 
that propinquity shapes these externalities (Graham & Healey, 999), an examination of the 
sustainability of network links (flows) in addition to network elements (locations) is increasingly 
required.

In this study, using two case study areas in the Netherlands, we put forward a methodology 
for investigating the sustainability of the links between locations on the basis of the daily 
population shift and the associated temporary redistribution of economic benefits and 
environmental costs (in order to simplify the analysis, social impacts are not considered). Rather 
than aiming for a complete overview of economic and environmental impacts, we present a 
systemic approach for identifying relationships between places that are unsustainable. Such an 
approach may assist decision-making in selecting more effectively target areas for applying 
sustainability-oriented policies.

In the next section, we provide an overview of different types of visitor population 
environment in the Netherlands. What are their identities as defined by their dominant users 
and spatial features? In Section 6.3, we examine the economic and environmental performance of 
the different types of visitor population environment by drawing on two representative indicators 
of sustainability. In Section 6.4, we turn to our case study areas. What are the strongest links in 
these areas? Are they sustainable links? In Section 6.5, using the findings of Sections 6.3 and 
6.4, we list some of the tasks that may confront planning in the near future. In what directions 
should solutions for improving unsustainable links be sought? Our conclusions are reported in 
Section 6.6.

6.2 Visitor population environments in the Netherlands

On the basis of aggregate patterns of space-time behaviour, five types of visitor population 
environment in the Netherlands can be discerned. These types (extensively described in Zandvliet 
and Dijst [2005; in press]) draw on seven dimensions underlying diurnal weekday variations in 
the presence of visitor populations in Dutch municipalities. In our analysis, a visitor population 
is defined as an aggregate of all persons, including those active within their residential municipality, 
performing out-of-home activities in a particular municipality during a particular time period.
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Drawing on the 998 Netherlands National Travel Survey (NTS), which yields data on the travel 
behaviour of some 30,000 individuals in a single-day diary format (Statistics Netherlands, 999), 
we retrieved the seven underlying dimensions (leisure, inter-local, local, central place, children, 
[high-income] family, and senior dimensions) by applying principal factor analysis on the basis 
of the presence of subpopulations in municipalities during six representative one-hour time 
periods of an average weekday. These subpopulations were defined by a selection of categories 
of individual and household characteristics, activity characteristics, and trip characteristics, and 

Figure 6.1 – Spatial distribution of types of visitor population environment
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were expressed as a proportion of the total visitor population present in municipalities during 
those time periods. Subsequently, on the basis of the dimensions identified, a two-step cluster 
analysis was employed to develop a typology of visitor population environments. Figure 6. is a 
map of the Netherlands showing the spatial distribution of the various types. In the remainder 
of this section, we briefly describe these types and their user groups.

The first type of visitor population environment is a central-place (CP) type in which local 
and inter-local visitor flows come together, with the latter mainly originating from areas with 
lower levels of urbanization. Central places have a strong orientation towards non-leisure 
activities (work, education) during daytime and a strong orientation towards leisure activities in 
the evening. Main user groups comprise (middle-aged) commuters from traditional household 
types living in the suburbs but working in the cities as well as new household types such as 
singles and dual-earners. A high educational level and the use of public transport are typical 
for the visitors of central places. In the Netherlands, many of the larger cities (offering large 
concentrations of jobs, shops, and educational facilities) belong to the central-place type (Figure 
6.).

The second type is the contemporary-node (CN), which receives large flows of (high-income) 
visitors from other municipalities engaging into work activities; these flows include a relatively 
large share of visitors from the more urbanized areas. This work-oriented type is a product of 
the deconcentration of commercial land uses (jobs) from the city centres to locations readily 
accessible by car. Accordingly, many visitors prefer to use the car. Contemporary nodes are 
concentrated at the fringes of large cities in polycentric urban systems such as the Amsterdam 
and Utrecht regions, but are also prevalent in more peripheral regions (Figure 6.). Single workers 
and dual-earners are the most dominant user groups of the contemporary nodes.

The third type mainly comprises work-oriented rural municipalities and is referred to as self-
contained (SC), since not many people from other municipalities visit these areas. Some self-
contained municipalities are farming communities or small towns with a long industrial history, 
while others take up a position within the regional business networks of larger companies 
residing in the cities. Relevant user groups comprise seniors and relatively young workers with 
a low educational level from traditional-family households. Large concentrations can be found 
around Eindhoven, Venlo, and to the east of Arnhem (Figure 6.): mainly outside their daily 
urban systems and poorly accessible.

The fourth type has been labelled mobile-children (MC) since it relates positively to local 
participation in activities and the presence of children during school hours, but also has 
reasonably strong associations with inter-local movement at several times of the day. Working 
activities take place, but they are not a characteristic feature of this type. In addition to children, 
visitors from (low-income) non-family-based households (single workers and seniors) comprise 
the main user groups. The largest concentration of the mobile-children type can be found in 
the (rural) north of the Netherlands, but this type is also prevalent in the more urbanized 
western part of the Netherlands (Figure 6.). Combined with the marked variations found in the 
characteristics of visitor population environments outside school hours, for some municipalities 
the mobile-children type seems to represent a transitional phase.

The fifth and final type of visitor population environment is termed local-children (LC) 
since it combines the presence of (young) children during school hours with a focus on the 
local environment. Compared with the other types, the orientation of visitors towards working 
activities is relatively weak. The most important user group of the local-children type consists 
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of visitors from (high-income) family-based households. There appears to be no clear spatial 
pattern that is indicative for this type (Figure 6.).

6.3 Economic and environmental performances

In this section, we take a closer look at the economic and environmental performances of the 
different types of visitor population environment that we described in Section 6.2. For this 
purpose, we have employed two simple indicators that are representative (albeit by no means 
exhaustively) of the economic and environmental performance of places on the basis of the 
behaviour and characteristics of their visitor populations: potential turnover in shops expressed 
in euro per square metre of shop floor space (that is, potential shop floor productivity [SFP]) (an 
economic indicator) and energy use per trip expressed in mega joules (an environmental indicator; 
see, for example, Banister et al., 997; Hellinga & McNally, 2003). Both indicators have been 
calculated on the basis of an average weekday and largely draw on data from the 998 NTS (see 
Section 6.2).

The potential SFP has been determined on the basis of the shopping behaviour (number of 
shopping trips per day and number of shopping trips per shopping activity) and socioeconomic 
characteristics (expenditure data on the basis of household income and size [acquired from the 
998 Dutch Budget Survey]) of the visitor population. For energy use per trip we combined the 
dimensions of travel distance and mode choice, employing conversion factors set by Van den 
Brink and Van Wee (997) for converting traveller-kilometres into energy use. Travel-related 
energy use has a directly proportional relationship with CO2 emissions. Further background 
and calculation procedures used for these indicators can be found in Zandvliet and colleagues 
(submitted).

On theoretical grounds, both indicators can have a low value and a high value, allowing 22 
= 4 possible combinations: a low potential SFP combined with low energy use; a low potential 
SFP and high energy use; a high potential SFP and low energy use; a high potential SFP and 
high energy use. Accordingly, we applied a simple k-means cluster analysis with four clusters on 

Figure 6.2 – Cluster solution; final cluster centres plus/minus one standard deviation (SFP = potential 
shop floor productivity [number = cluster number; tt = total]; EU = energy use per trip [number = 
cluster number; tt = total])

SFP1 EU1 SFP2 EU2 SFP3 EU3 SFP4 EU4 SFP-tt EU-tt

5

10

15

20

25

0 65
53



6

the basis of the indicator values for each municipality. Figure 6.2 presents the cluster solution. 
Our expectations regarding the value combinations are partly confirmed; cluster  is a ‘low – low’ 
cluster, cluster 2 is a ‘low – medium/high’ cluster, cluster 3 is a ‘high – low/medium’ cluster, and 
cluster 4 is a ‘medium – high’ cluster. Bearing in mind the extent of simplification, clusters 2 and 
4 can be considered less sustainable and cluster 3 more sustainable. It is more difficult to label 
cluster ; it seems to hold an intermediate position.

Figure 6.3 shows the distribution of the various clusters across types of visitor population 
environment. Cluster  yields large proportions for the SC, MC, and LC types. In combining 
poor potential economic performance of shops with environmentally sustainable travel behaviour 
of visitors, this cluster seems to be typical of a rural-suburban context. Cluster 2 is more 
evenly distributed across the various types of visitor population environment, but has slightly 
larger proportions in the CP, SC, and MC types. Many of the SC and MC visitor population 
environments combine an outgoing flow of potential expenditures with relatively large energy 
use per trip because of either car use (SC) or a larger degree of mobility (MC). More intriguing 
are the central places that have to deal with a relatively low potential turnover per square metre 
of shop floor space; possibly, people prefer visiting shops in the municipalities surrounding these 
central places. Cluster 3 represents relatively large proportions of the municipalities belonging 
to the CP and CN types of visitor population environment; about a quarter of these more 
urbanized environments combine a relatively high potential SFP with a relatively low energy 
use per trip. Slightly less than a quarter of the LC type municipalities also belong to cluster 3; 
shops in these relatively prosperous suburban communities seem to be capable of retaining the 
potential expenditures by their residents. Cluster 4 has the strongest association with the CN 
type; almost 50 percent of the CN environments belong to cluster 4. The high energy use per trip 
for the contemporary nodes is to a substantial extent the result of the large number of visitors 
using their cars to access them.

With each having approximately 65 percent of their municipalities belonging to either cluster 
2 or 4, the central places and the contemporary nodes emerge as the least sustainable types of 
visitor population environment: central places, because of distance travelled; contemporary 
nodes, because of mode choice (car). However, as shown by the domination of low potential 
SFP there, the other types of visitor population environment lag far behind in terms of economic 
opportunities. The ensuing question is whether, and in what ways, CP and CN environments can 
be made environmentally more sustainable. In order to explore this, we examined two case study 
areas (the Amsterdam region and the Utrecht region), from each of which we have selected one 
central-place-type municipality and one contemporary-node-type municipality. The questions 
we asked ourselves were: What are the strongest links leading to these municipalities as a result 

Figure 6.3 – Distribution of clusters across types of visitor population environment
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of the daily population shift? To what extent do these links contribute to the potential SFP and 
energy use per trip of these municipalities? In other words, are they sustainable links? Which 
links should be considered unsustainable?

6.4 Case study areas: sustainable and unsustainable links

In this section, we investigate flows of visitors directed towards Amsterdam and Haarlemmermeer 
(the Amsterdam case), and Utrecht and Nieuwegein (the Utrecht case). Haarlemmermeer 
(08,909 inhabitants) is a contemporary node near the central place of Amsterdam (78,5) 
and Nieuwegein (6,24) is a contemporary node near the central place of Utrecht (232,744). 
The geographic positions are indicated in Figures 6.4a-d. These municipalities all attract large 
numbers of visitors throughout the day. Utrecht and Haarlemmermeer in particular have 
relatively large visitor-to-residential population ratios: they attract a relatively large visitor 
population in relation to their residential population size. Amsterdam, Haarlemmermeer, 
Utrecht, and Nieuwegein all belong to cluster 4: they combine a fairly high potential SFP with 
high energy use per trip.

We have analysed link strength between these municipalities and the municipalities from 
which their visitors originate (that is, the visitors’ residential municipalities). In our study, 
link strength is determined not only by the number of people temporarily shifting from one 
municipality to another, but also by the duration of their visits. Longer visits may suggest 
a stronger relationship between two municipalities; that is to say, people living in a certain 
municipality who are willing to invest a large part of the time available to them in another (or 
the same) municipality may have a relatively strong functional or emotional relationship with 
that particular municipality. Thus, the visitor population of a municipality, and indirectly link 
strength, is a composite of frequency and duration.

The strength of a link can be expressed in two ways. First, by expressing the size of the visitor 
population travelling from a certain origin municipality to a certain destination municipality 
as a proportion of the total visitor population present at the destination municipality. A high 
proportion indicates a strong absolute link between two municipalities. We refer to this as 
the absolute binding between two municipalities. The second method is to express the size of 
the visitor population travelling from a certain origin municipality to a certain destination 
municipality as a ratio between visitor population size and residential population size of the 
origin municipality. A high ratio indicates a strong orientation of the residents of a certain origin 
municipality towards a certain destination municipality. We refer to this as the relative binding 
between two municipalities.

In addition to link strength, we also examined the sustainability of the links directed from 
the origin municipalities towards the destination municipality. For this purpose, we employed 
the two indicators also used in Section 6.3. First, we describe the contribution that the visitor 
populations from different origin municipalities make to the potential SFP at the destination 
municipality, expressed as an absolute value in euro per m2. Second, we describe the energy use 
per trip for the visitor populations from different origin municipalities used for travelling to 
activity places within the destination municipality, expressed as a mean value in mega joules.
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6.4.1 The Amsterdam case
Figures 6.4a-b show the absolute binding of origin municipalities with Amsterdam and 
Haarlemmermeer respectively. It can be seen that Amsterdam holds the strongest (external) 
links with the municipalities of Amstelveen and Almere; however, the largest share of the 
visitor population in Amsterdam also has its origin (residential location) in Amsterdam. For 
Haarlemmermeer, the strongest links are those with Amsterdam, Haarlem, and Amstelveen. 
Again, the largest share of the visitor population has an internal orientation (the destination 
municipality is also the residential municipality).

For the five strongest links (in terms of absolute binding) with Amsterdam and the five 
strongest links with Haarlemmermeer respectively, Tables 6.a-b present the relative binding, the 
contribution to the potential SFP (economic impact), and energy use per trip (environmental 
impact). Data limitations (that is, the reliability of indicator values calculated at the municipal 
level) compel us to examine only the first five origin municipalities with the strongest (absolute) 
link strengths.

Figure 6.4 – Absolute binding of origin municipalities with destination municipalities (expressed as a 
percentage of the total visitor population present)
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Table 6.a indicates that some 54 percent of the visitor population of Amsterdam also resides 
in Amsterdam. Some 35 percent of the visitor population originates from neither Amsterdam 
nor Amstelveen nor Almere nor Zaanstad nor Purmerend. The orientation of a resident from 
Amsterdam towards Amsterdam as a destination is 3.2/0.26 = 2 times stronger than the 
orientation of a random inhabitant of the Netherlands towards Amsterdam. Visitors originating 
from Almere have a relatively large energy use per trip (44.70 MJ) and do not contribute much 
to the economic support base for shops in Amsterdam (0.2 euro; that is, some .0 percent of 
the total potential SFP for Amsterdam). By far the largest contribution to the potential SFP 
of Amsterdam comes from the residents of Amsterdam (82.0 percent); many residents from 
Amsterdam shop within their residential municipality.

Table 6.b indicates that, compared with Amsterdam, Haarlemmermeer draws on relatively 
few local visitors (less than 40 percent). Amsterdam has a large absolute (but small relative) 
binding with Haarlemmermeer; almost 5 percent of the visitor population of Haarlemmermeer 
lives in Amsterdam. The orientation of a resident of Haarlemmermeer towards Haarlemmermeer 
is 57 times stronger than the orientation of a random Dutch inhabitant towards Haarlemmermeer. 
Visitors originating from Alphen a/d Rijn have a relatively large energy use per trip and do not 
contribute much to the economic performance of shops in Haarlemmermeer. However, at .69 
percent, the absolute binding of residents of Alphen a/d Rijn with Haarlemmermeer is quite 
low.

6.4.2 The Utrecht case
Figures 6.4c-d show the absolute binding of origin municipalities with Utrecht and Nieuwegein 
respectively. It can be seen that Utrecht as a destination municipality mainly draws on visitors 
originating from Utrecht, Nieuwegein, Amsterdam, Zeist, and Houten. For Nieuwegein, the 
most important origin municipalities (in terms of absolute binding) of visitors are Nieuwegein, 
Utrecht, Vianen, IJsselstein, Houten, and Maarssen.

Tables 6.c-d present the absolute and relative binding, the contribution to the potential 
SFP (economic impact), and energy use per trip (environmental impact) for the five strongest 
(absolute) links to respectively Utrecht and Nieuwegein. Table 6.c shows that relatively many 
visitors in Utrecht originate from locations outside Utrecht: only some 36 percent also reside 
in Utrecht. The orientation of a Utrecht resident towards Utrecht is about 23 times stronger 
than the orientation of a random inhabitant of the Netherlands towards Utrecht. Visitors 
from Amsterdam make up almost 4 percent of the visitor population of Utrecht; however, 
the relative binding of residents from Amsterdam with Utrecht (0.0) is even lower than the 
national average (0.2). Furthermore, visitors from Amsterdam have a stronger orientation 
towards Haarlemmermeer than towards Utrecht (compare the relative binding for Amsterdam 
with Haarlemmermeer and Utrecht respectively in Tables 6.b-c). Visitors originating from 
Nieuwegein have both a fairly strong absolute binding (5.03) and relative binding (.49) with 
Utrecht. Shops in Utrecht draw a relatively large part (some 25 percent) of their turnover from 
visitors living outside Utrecht. Visitors from Amsterdam have a relatively large energy use per 
trip (4.7 MJ on average), but contribute only 0.3 percent to the economic support base of shops 
in Utrecht.

Table 6.d shows that some 42 percent of the visitor population of Nieuwegein originates 
from Nieuwegein, while some 8 percent lives in Utrecht. The orientation of a resident of 
Nieuwegein towards Nieuwegein as a destination is 29 times stronger than the orientation 
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towards Nieuwegein of an average Netherlands inhabitant. There are no municipalities with a 
strong absolute binding that have an exceptionally large energy use per incoming visitor; most 
score below or on average. Visitors from Utrecht have the largest energy use (some 20 MJ per 
trip). Residents from IJsselstein combine a very low energy use per trip (7.3 MJ) with quite a 
large (4.5 percent) contribution to the potential turnover per square metre of shop floor space in 
Nieuwegein.

Table 6.1 – Absolute binding, relative binding, economic impact (contribution to potential shop floor 
productivity), and environmental impact (energy use per trip in MJ) for the five origin municipalities 
with the strongest absolute links to respectively Amsterdam, Haarlemmermeer, Utrecht, and 
Nieuwegein

a. Amsterdam

Origin municipality Absolute binding Relative binding Economic impact Environmental 
impact

Amsterdam 54.35 3.12 10.49 (82.0%) 6.20
Amstelveen 3.06 1.62 0.34 (2.7%) 12.53
Almere 2.85 0.93 0.12 (1.0%) 44.70
Zaanstad 2.38 0.73 0.09 (0.7%) 30.90
Purmerend 2.22 1.37 0.08 (0.6%) 33.24
Other 35.15 0.10 1.67 (13.0%) 51.72
Total 100.00 0.26 12.80 (100.0%) 19.00

b. Haarlemmermeer

Origin municipality Absolute binding Relative binding Economic impact Environmental 
impact

Haarlemmermeer 38.91 2.85 10.16 (88.5%) 4.96
Amsterdam 14.72 0.16 0.36 (3.1%) 25.12
Haarlem 4.88 0.26 0.14 (1.2%) 24.61
Amstelveen 3.74 0.38 0.07 (0.6%) 33.51
Alphen a/d Rijn 1.69 0.20 0.05 (0.4%) 44.58
Other 36.07 0.02 0.71 (6.2%) 69.19
Total 100.00 0.05 11.49 (100.0%) 27.60

c. Utrecht

Origin municipality Absolute binding Relative binding Economic impact Environmental 
impact

Utrecht 36.39 2.83 9.89 (74.0%) 4.55
Nieuwegein 5.03 1.49 0.62 (4.7%) 15.02
Amsterdam 3.83 0.10 0.04 (0.3%) 41.71
Zeist 2.67 0.82 0.18 (1.3%) 18.33
Houten 2.63 1.49 0.24 (1.8%) 12.25
Other 49.45 0.06 2.39 (17.9%) 51.03
Total 100.00 0.12 13.35 (100.0%) 22.77
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6.4.3 Sustainability of links
In the remainder of this section, we identify the unsustainable links within the Amsterdam 
and Utrecht regions from the results presented in Tables 6.a-d. For this purpose, we have 
classified the links into three broad categories. The first category contains the sustainable links. 
These show positive synergies between economic and environmental performance: the links 
combine a relatively large contribution to the potential SFP of the destination municipality with 
low energy use per trip. In the second category, we find the links in which there is a trade-
off between economic and environmental performance: the links combine either a relatively 
large contribution to the potential SFP of the destination municipality with high energy use 
per trip or a relatively small contribution to the potential SFP of the destination municipality 
with low energy use per trip. In these cases, economic benefits are offset by environmental costs 
or vice versa. The third and final category comprises the unsustainable links that show negative 
synergies between economic and environmental performance. These links combine a relatively 
small contribution to the potential SFP of the destination municipality with high energy use per 
trip; visitors mostly provide their destination location with costs and hardly any benefits.

In Table 6.2, we present our categorization of the links from Tables 6.a-d. On the basis of 
their indicator values, Almere → Amsterdam, Amstelveen → Haarlemmermeer, Alphen a/d Rijn 
→ Haarlemmermeer, and Amsterdam → Utrecht seem to be the most important unsustainable 
links in the Amsterdam and Utrecht regions. In contrast, what we refer to as internal links 
(destination municipality is residential municipality) are highly sustainable, as are the short-
distance external links Nieuwegein → Utrecht and IJsselstein → Nieuwegein. Remarkably, 
among the unsustainable links we find not only suburb-to-suburb links (as one would expect 
on the basis of poor public transport accessibility), but also suburb-to-city and even city-to-city 
links (the latter mainly because of trip length). As the Nieuwegein → Utrecht and Utrecht → 
Nieuwegein links (Tables 6.c-d) show, distinguishing directions in the relationship between 
municipalities is worthwhile; on the basis of the indicators employed, the Nieuwegein → Utrecht 
link is more sustainable than the Utrecht → Nieuwegein link.

In the next section, we provide a framework in which solutions tailored to each type of link 
are suggested. The framework not only takes into account links that are weak but sustainable, 
but also links that are weak and unsustainable. As mentioned earlier, on the basis of our data, 
we have not been able to calculate reliable indicator values for these weaker links; it is useful, 
however, to put them in the framework since they might offer a greater potential for applying 
policy measures in some cases.

d. Nieuwegein

Origin municipality Absolute binding Relative binding Economic impact Environmental 
impact

Nieuwegein 42.46 2.58 10.49 (82.3%) 3.27
Utrecht 8.03 0.13 0.09 (0.7%) 20.03
Vianen 4.89 0.95 0.13 (1.1%) 10.35
IJsselstein 4.32 0.64 0.58 (4.5%) 7.13
Houten 3.04 0.35 0.37 (2.9%) 18.21
Other 37.27 0.01 1.09 (8.6%) 67.42
Total 100.00 0.02 12.74 (100.0%) 20.11
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6.5 A framework for policy action: relieving unsustainable links

In this section, we present a framework for policy action in which various measures for relieving 
unsustainable links are suggested. In general terms, there are three broad directions in which 
solutions for improving unsustainable links can be found. The first direction is to strengthen or 
weaken a certain link; that is, to intensify or relieve the absolute binding between two locations. 
This can be achieved by influencing destination choice, by concentrating opportunities near the 
destination or residential location respectively for example. The second direction is to improve 
the economic sustainability of a link; that is, to make use of the economic potential present 
at a certain location during a certain time. One way of doing this would be by concentrating 
economic functions such as shops near work locations. The third and final direction is to improve 
the environmental sustainability of a link; for example, by influencing mode choice at a certain 
link. These three broad directions are used in the framework.

Table 6.3 represents a framework for policy action for both weak and strong links and 
various combinations of economic and environmental performance. The following basic rules 
can be derived from the framework. In the first place, weak links should only be strengthened 
when they are highly sustainable both economically and environmentally. If this is the case, 
and only then, can we speak of a potential. In other words, large building projects should be 
concentrated at locations in which the preconditions for a sustainable performance are already 
present. In other cases, the policy effort might be too great and too costly. In these cases, the 
present condition can be accepted because the link is weak and the aggregate (negative) effect is 
thus small. Second, in the case of a strong link in which there is a trade-off between economic 
benefits and environmental costs, there are two policy options. If it is feasible, policy should 
aim to increase either economic benefits or cut down environmental costs; if this is not feasible, 
the outcome may, depending on the broader set of policy goals, still be acceptable because of a 
trade-off situation. Third, a strong link in which there is a positive synergy between economic 
and environmental impacts is (highly) acceptable. In theory, such links should form the building 
blocks for sustainable urban networks. Our analysis has shown that, in the current situation, 
these links mainly comprise internal links and only a few external links. Finally, a strong link with 

Table 6.2 – Classification of (strong) links in Amsterdam and Utrecht regions

Trade-off Positive synergy Negative synergy Trade-off

Low energy use per trip High energy use per trip

Low contribution to 
potential SFP

High contribution to 
potential SFP

Low contribution to 
potential SFP

High contribution to 
potential SFP

Vianen → Nieuwegein
(Houten → Utrecht)

Amsterdam → Amsterdam
Amstelveen → Amsterdam
Haarlemmermeer → 

Haarlemmermeer
Utrecht → Utrecht
Nieuwegein → Utrecht
Nieuwegein → Nieuwegein
IJsselstein → Nieuwegein

Almere → Amsterdam
Amstelveen → 

Haarlemmermeer
Alphen a/d Rijn → 

Haarlemmermeer
Amsterdam → Utrecht
(Zaanstad → Amsterdam)
(Purmerend → Amsterdam)
(Utrecht → Nieuwegein)

(Amsterdam → 
Haarlemmermeer)

(Houten → Nieuwegein)

(…) = The nature of the relationship is ambiguous, but points in the given direction
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barely any economic benefits and relatively large environmental costs offers the largest policy 
challenge. Ideally, both economic and environmental performance should be improved for those 
links; the second best option would be to improve either one and aim for a trade-off situation. 
Ultimately, if neither of these two policy options is feasible, one could weaken the existing link 
because it is unsustainable.

So far, we have only incorporated the absolute binding between two locations as a measure 
for selecting important (strong) links; we have paid little attention to the relative binding 
between two locations. However, the concept of relative binding might be useful for examining 
the feasibility of a certain policy measure; in the case of a strong relative binding between two 
locations (that is, people from one location are strongly oriented towards another or the same 
location), it might be more difficult to push through a policy measure such as weakening an 
unsustainable link. In such a case, weakening a link may cut the residents of a certain origin 
municipality off from the opportunities that are apparently very relevant for them to access. In 
social terms, such a measure may thus be undesirable.

Following the framework discussed above, the most important tasks lying ahead for planning 
in our case study areas are associated with the Almere → Amsterdam and Amsterdam → Utrecht 
corridors, and the Amstelveen → Haarlemmermeer and Alphen a/d Rijn → Haarlemmermeer 
tangential links. For these links, policy action should be directed in the first place towards 
influencing mode choice and/or strengthening economic ties. Should these measures seem 
infeasible, influencing destination choice for the residents of Almere, Amsterdam, Amstelveen, 
and Alphen a/d Rijn respectively is another policy measure worth considering. However, the 
reasonably strong orientation of residents from Almere towards Amsterdam may render the 
latter policy measure socially undesirable for this particular link.

Table 6.3 – Framework for policy action

Trade-off Positive synergy Negative synergy Trade-off

Low energy use per trip High energy use per trip

Low contribution to 
potential SFP

High contribution to 
potential SFP

Low contribution to 
potential SFP

High contribution to 
potential SFP

Weak link Accept Strengthen link Accept Accept

Strong link Improve economic 
sustainability

OR

Accept

Accept Improve economic 
sustainability
+
Improve 
environmental 
sustainability

OR

Weaken link

Improve 
environmental 
sustainability

OR

Accept
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6.6 Conclusions and discussion

In this paper, we have proposed a systemic approach for identifying unsustainable links 
between locations on the basis of the daily population shift and the associated spatial-temporal 
redistribution of environmental costs and economic benefits. Such an approach may assist 
policy-makers in selecting more effectively target areas for applying sustainability-oriented 
policy instruments in a networked urban society. For four large to medium-sized municipalities 
in the Netherlands (Amsterdam, Haarlemmermeer, Utrecht, and Nieuwegein), we have 
examined the residential origins of their visitors, the strength of the links between these origins 
and destinations, and, employing two simple but representative indicators of sustainability, 
the economic and environmental impacts that the visitors from these origins have on their 
destinations.

Some origin-destination links display negative synergies (visitors have an unsustainable 
impact on their destinations both economically and environmentally), while other links show 
trade-offs (either economic or environmental sustainability) or positive synergies (both economic 
and environmental sustainability). Using a framework for policy action, problems with regard to 
negative synergies (or trade-off situations) can be resolved by applying (a combination of ) policy 
measures such as influencing destination choice (to make links stronger or weaker), concentrating 
shopping facilities near work locations (to make links economically more sustainable), and/or 
influencing mode choice (to make links environmentally more sustainable). The necessity of 
applying such measures is increased for strong rather than weak links that are unsustainable. 
However, regardless of the absolute strength of a link, should a large proportion of the 
residential population of a certain area have a strong orientation towards a certain destination, 
the application of some of these measures may seem undesirable from a social perspective.

As the spatial organization of human activities becomes increasingly networked and the 
once static identities attached to cities, suburbs, and rural communities become unstable 
because of short-term shifts in population distribution, an understanding of the economic, 
environmental, and social impacts that visitor populations bring to bear on the areas they 
visit becomes more and more urgent. The present study takes these impacts into account and 
describes a systemic approach in which they can be managed. However, the approach needs to 
be extended by including social indicators in addition to economic and environmental indicators. 
Furthermore, multiple indicators are required for each facet of sustainability in order to provide 
a more complete image of the influence visitors have on the economic, environmental, and social 
performance of places. For example, depending on the kinds of jobs in which they are involved, 
visitors may also contribute to the economic performance of an area by performing working 
activities there. Clearly, the framework for policy action presented in this paper will then show 
an increase in complexity.
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7 Conclusion and discussion

7.1 Introduction

The last few decennia have seen a marked increase in the fragmentation of individual activity 
and travel patterns in time and space. As a result of an increased spatial-temporal complexity 
in their everyday lives and a larger action radius, individuals nowadays enjoy many new 
opportunities, but also face new constraints for participation in activities and travel. As a result 
of these developments, the activity patterns of individuals no longer coincide with the physical 
morphology of the city. Instead, patterns of human interaction have crystallized in many new 
and complex ways. The greatest change of all, however, is the shift of the conditions in time and 
space in which physical interactions occur. As a result of land-use deconcentration in various 
forms, today’s urban landscape is characterized by a multiplicity of urban forms and systems 
ranging from monocentric to polycentric urban systems and sprawl. Accordingly, the size and 
composition of the population temporarily present in an area are expected to be related to this 
increased multiplicity. More specifically, the characteristics of these visitor populations may 
increasingly depend on the time-space interdependencies between each location and all other 
locations.

From a policy perspective, the networked character of urban space and human interaction 
required an insight into the impact of visitor populations on the economic, environmental, and 
social performance of places. In addition to residential populations, visitor populations may 
increasingly determine this performance. For planning to be capable of taking into account 
these visitor populations and their impacts, it is necessary to understand the relative position 
of an area in terms of flows of people from different origins entering and accumulating in 
that area at different times of the day, without suggesting a closed network system. Planners 
and plans, however, still try to grasp the increased complexity in the performance of places in 
rather traditional conceptualizations of spatial and temporal organization. Traditional planning 
instruments concentrate too much on areas as static places rather than places structured around 
and by highly diverse (rhythms of ) flows of people, goods, and information.

So far, little empirical research has been conducted on the size, distribution, timing, and 
characteristics of visitor populations. More specifically, the implications of the growing diversity 
in social groups and lifestyles on people’s use of places have hitherto remained largely unexplored. 
Furthermore, since people increasingly change the spatial orientation of their activities 
throughout the day, more light needed to be shed on the role of travel behaviour characteristics 
such as travel time and origin-destination combinations and their relationship with the presence 
of visitor populations. Finally, the impact of spatial environment (urban, suburban, and rural) 
and urban system (monocentric and polycentric) on the characteristics of visitor populations and 
their daily use of places was lacking.

This dissertation has taken the topic of visitor populations and presented an investigation of 
their characteristics, their space-time dynamics during an average weekday, and their impacts on 
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the performance of places. The five articles presented in the dissertation aim to provide an insight 
into the determinants of different types of visitor population environment in the Netherlands 
(explanatory analysis) and to explore policy implications by using a broad sustainability 
framework to describe the performance of these types of visitor population environment. The 
following research questions have been addressed in the dissertation:

. What types of visitor population environment can be discerned in the Netherlands on the basis of the 
aggregate space-time patterns of visitor populations and how are these types related to the process of 
land-use deconcentration?

2. How does individual destination choice behaviour relate to the space-time ecological structure 
of different types of visitor population environment, taking into account personal and household 
characteristics?

3. What are the implications for achieving policy goals considering the increased impact of visitor 
populations on the economic, environmental, and social performance of places in a networked urban 
society?

4. How can the increasing impact of time-space interdependencies on the economic, environmental, 
and social performance of places be integrated into a more effective framework for policy action?

The first research question was taken up in two consecutive articles (Chapters 2-3), whereas 
the other three research questions have been covered by one article each (Chapters 4-6). The 
empirical analyses presented in the articles have drawn on the 998 Netherlands National Travel 
Survey, which has been described extensively in Chapter . In the remainder of this chapter, the 
main results and their implications are summarized (Section 7.2) and suggestions for further 
research are put forward (Section 7.3).

7.2 Synopsis

In this section, the main results and their implications are outlined on the basis of the four 
research questions posed. Section 7.2. focuses on the relationship between urban form (spatial 
environment and urban system) and the characteristics of visitor populations. Section 7.2.2 then 
turns to the role of individual characteristics and how they contribute and respond to the space-
time ecological structure of visitor population environments. The implications for developing 
sustainability-oriented policies are discussed in Section 7.2.3. Finally, in Section 7.2.4, the 
performance of places by examining the relative position of an area in terms of flows of people 
accumulating through the day is addressed.

7.2.1 Urban form and the characteristics of visitor populations
In Chapter 2, the aim was to determine the main dimensions underlying the spatial-temporal 
variations in the presence of visitor populations in Dutch municipalities on an average 
weekday and to identify the salient spatial, institutional and transport-related features of 
these municipalities that contribute to the strength of these dimensions within different 
spatial-temporal contexts. A factor analysis yielded seven dimensions: one oriented towards 
participation in activities (leisure dimension); two related to the size of the territory in which 
visitor populations operate combined with the use of different transport modes (inter-local and 
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local dimensions); one expressing the direction of the relationship between different spatial 
environments (central place dimension); three capturing different life stages (children, high-
income family, and senior dimensions).

These dimensions reflect the inclusion in the analysis of contemporary household structures 
and travel behaviour variables such as travel times and origin-destination combinations. More 
specifically, the ‘children’ dimension reflects a dichotomy between young children and two-
worker couples, the high-income family dimension between high-income households and low-
income single workers, and the senior dimension between seniors and single workers. Apparently, 
the activity and travel patterns of these social groups in time and space indicate the greatest 
contrasts. With respect to travel behaviour, the inter-local, local, and central place dimensions 
reflect travel time differences, mode choice variations, and different types of origin-destination 
combinations. In addition to the inclusion in the analysis of contemporary household structures 
and travel behaviour variables, the research challenge (Section .3) also was to investigate the role 
of spatial environment and urban system in the space-time distribution of daytime visitors.

With regard to spatial environment, the results clearly reflect the distribution of working 
opportunities, schools, and recreational facilities across urban, suburban, and rural space. During 
the day, urban environments, containing many working opportunities, appeal more strongly 
to work-oriented social groups (two-worker couples and single workers), with inter-local and 
local flows of visitors intersecting in these environments. In contrast, the visitor populations 
of suburban and particularly rural areas often comprise ‘those who are left behind’ as a result 
of daily commuter flows: children, housewives, and seniors. These groups often perform out-
of-home activities in their local environment such as going to school, making social visits, and 
performing leisure activities. In the evening, there is a clear dichotomy between (low-income) 
singles in urban environments and (high-income) families in suburban and rural environments. 
The overall picture with regard to the role of spatial environment and the distribution of visitors 
thus seems to be quite ‘traditional’. However, some refinements can be made when considering 
types of urban system; that is to say, the visitor population of a suburb belonging to urban system 
A may have characteristics that differ from those of the visitor population of a suburb belonging 
to urban system B.

Urban system was examined on the basis of a monocentric-polycentric dichotomy. It was 
found that monocentric and polycentric urban systems reflect small differences with respect to 
the spatial distribution of different social groups. Children, for instance, seem to be more evenly 
distributed in polycentric urban systems than in monocentric urban systems, possibly as a result 
of a more even distribution across space of (primary) schools. Also, as a whole, polycentric urban 
systems were found to be less attractive to senior users; supposedly, seniors prefer the tranquillity 
of (the suburbs in) monocentric urban systems. With respect to the internal distribution of 
visitors from high-income families, no marked difference was found between polycentric and 
monocentric urban systems.

More substantial differences were found between monocentric and polycentric urban 
systems with respect to the travel behaviour characteristics of visitor populations. On the basis 
of the patterns in which visitor populations enter and accumulate in different municipalities 
throughout the day, the following conclusions can be drawn. First of all, the degree of inter-local 
travelling (that is, going from one municipality to another and having long travel times) towards 
the suburbs is stronger in polycentric urban systems than in monocentric urban systems. This 
finding reflects the spreading out of (specialized) work and leisure opportunities across space 
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in polycentric urban systems. Second, both the core cities and the suburbs in polycentric urban 
systems receive relatively more visitors who participate in activities locally than do the core 
cities and suburbs in monocentric urban systems. Supposedly, in addition to generating more 
inter-local movements, the spreading out of work and leisure opportunities in polycentric urban 
systems may also have enhanced the opportunities for local participation (because of shorter 
distances). Finally, ‘hierarchical’ travel patterns in which someone living in a municipality with a 
low level of urbanization visits a municipality with a higher level of urbanization are less obvious 
for polycentric urban systems than for monocentric urban systems.

All in all, these findings seem to confirm the expectations stated at the end of Section .: 
that the increased multiplicity of urban systems – in particular the emergence of polycentric 
urban systems – is related to differences in the characteristics of the visitor populations of 
different areas. Accordingly, an understanding of visitor populations in relation to spatial 
environment alone no longer suffices. But the ensuing question was: did the process of land-use 
deconcentration result in ‘distinctive’ types of visitor population environment? This question was 
further explored in Chapter 3.

In Chapter 3, employing a two-step cluster analysis, the scores of individual municipalities 
on the seven dimensions during different times of the day were used to develop a typology of 
visitor population environments. The analysis resulted in a five-fold typology: a central-place 
type, which includes many ‘traditional’ cities visited by both local inhabitants and people from 
other municipalities; a contemporary-node type, which is generally readily accessible by car and 
contains a relatively large proportion of (work-oriented) visitors who have their homes in more 
urbanized areas; a self-contained type, which mainly comprises people at work, learning, and 
recreation locally; a mobile-children type, which combines the presence of children active locally 
with inter-local visitors; a local-children type in which young children performing educational 
activities in their local environment are overrepresented. In a comparison of these types with 
their distribution across monocentric and polycentric urban systems, it was found that the 
contemporary-node and mobile-children types were overrepresented in suburbs in polycentric 
urban systems, whereas the central-place and self-contained types dominated the suburbs in 
monocentric urban systems. These findings provide evidence supporting the suppositions that 
the deconcentration of land uses has indeed contributed to the emergence of ‘distinctive’ types of 
visitor population environment, and that it is important to include different spatial configurations 
in studies on the space-time distribution of daytime visitors.

In the introduction, it was asserted that individuals’ activity patterns no longer coincide 
with the physical morphology of the city. This view might imply that the static fabric of a 
place (working opportunities, shops, and leisure amenities, for example) is becoming a less 
reliable predictor for the actual use people make of places. The discriminant analysis reported 
in Chapter 3 indicated that the spatial characteristics of municipalities alone are capable of 
classifying correctly some 60 percent of the municipalities grouped by type of visitor population 
environment; however, whereas spatial features can classify correctly almost all central places 
(some 90 percent), only 50 percent of the municipalities belonging to the self-contained, mobile-
children, and local-children types were correctly classified. Could it be that the actual use of 
places is increasingly encapsulated in the space-time complexity of people’s everyday lives? Does 
the use of places nowadays depend more than in the past on individual accessibility, choice of 
freedom, and the lifestyles that individuals adopt? If this is the case than some suburban areas 
may claim a crucial position in the urban network (as a contemporary node) because they 
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are readily accessible by car (and thus attractive to people with car-oriented life styles [two-
worker couples, for example]). With more than 20 percent of the suburbs in polycentric urban 
systems being a contemporary node, at least the findings reported in Chapter 3 seem to point 
in this direction. In contrast, the life styles of seniors may fit more closely with self-contained 
environments outside polycentric urban systems. Consequently, the use by visitor populations 
of areas located outside the traditional cities is becoming increasingly diverse, with some of 
these areas evolving into contemporary nodes and others into self-contained environments, for 
example.

In general terms, these findings accentuate the need to include suburban spatial environments 
in particular in any analysis of visitor populations and their use of places. As indicated in Section 
.3, earlier studies on visitor populations tended to concentrate on large and medium-sized 
cities. However, as the results have shown, it is specifically the suburban areas that seem to have 
the most diverse and complex diurnal patterns of visitor populations. In these areas, both the 
individuals who live in more urbanized areas and the individuals who live in less urbanized areas 
may enter and accumulate in the course of one day, causing these areas to develop increasingly 
unique space-time ecological structures.

7.2.2 Individual behaviour and the space-time ecological structure
Chapter 4 addressed the formation of visitor population environments as a reflection of the 
bundling of individual paths through time-space at certain locations and time periods as a result 
of destination choice. Taking into account personal and household characteristics, a multinomial 
logistic regression analysis revealed that individuals contribute significantly, and respond, to 
the underlying space-time ecology of different types of visitor population environment; there 
is no assumption of causality here. Rather, visitor population environments are constituted by 
intersections of individual paths with institutional projects occurring at specific temporal and 
spatial locations. In this view, place is not only that which is tangible and observable, such as 
buildings, but also a process (of becoming) in terms of an unbroken flow of local events (Pred, 
984). Important socio-demographic variables at the individual level that are related to the 
formation of visitor population environments at an aggregate level as a result of destination 
choice were retrieved in Chapter 4. On the basis of the results presented in this chapter, three 
dividing lines can be drawn.

First of all, the bundling of individual characteristics in visitor population environments 
reflects a main dichotomy between central places and contemporary nodes on the one hand 
and on the other self-contained, mobile-children, and local-children environments. Whereas 
the former two draw primarily on visitors with high incomes (particularly for work and leisure 
purposes) and visitors belonging to non-family-based households, the latter three comprise 
mainly visitors from family-based households. Second, central places differ from contemporary 
nodes in that the highly-educated contribute and respond more strongly to central places; at 
the same time, visitors on high incomes contribute and respond more strongly to contemporary 
nodes. Finally, mobile-children environments differ from self-contained and local-children 
environments in that they also draw strongly on visitors from non-family-based households. 
Thus, the likelihood of the coupling together of paths of individuals from family-based 
households with the paths of individuals from non-family-based households seems to be highest 
in mobile-children environments.
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As individuals unfold their daily lives, the coupling together in time and space of their paths 
contributes to a sense of place (Pred, 983), or rather, as Massey (994) states, a progressive sense 
of place, which is outward-oriented, linking each place to further places beyond. As a result, 
places no longer have single, unique identities (Massey, 994). Instead, in the course of one 
day, individuals’ increased action radius enables them to occupy areas in completely different 
spatial environments. In the process of so doing, individual characteristics may be (temporarily) 
transferred from one spatial environment to another. For example, whereas central places usually 
comprise a more permanent residence for people on low incomes (a residential perspective), 
these environments appear to be highly attractive to visitors on high incomes during daytime (a 
visitor perspective). Hence, a sense of a place may increasingly be determined both by its physical 
appearance and by the individuals who stay there temporarily to perform their daily activities. 
The increased dynamics in space and time should thus be understood not only in terms of 
changes in the physical appearance of places and a shift in spatial relationships, but also in terms 
of a change in spatial identities (Scheele, 200). In other words, the symbolic representations of 
some places may become detached from the local identities of the social groups who reside in 
these places permanently (Asbeek Brusse et al., 2002). Furthermore, as indicated in Chapter 4, 
individuals’ preferred identities of destination environments might differ markedly from those of 
residential environments.

In addition to the identities of places becoming unstable, depending increasingly on the 
individual characteristics of their daytime visitors, the sustainability of places is also at stake here. 
The results in Chapter 4 have shown that the contemporary nodes are strongly associated with 
people with a high chance of using a car. In this respect, the current expectation of a continuing 
rise in the number of non-family-based households (particularly singles) in the nearby future 
(Statistics Netherlands, 2004) should be interpreted as a warning sign for policymakers, since 
these groups contribute and respond most strongly to these contemporary nodes. Consequently, 
policymakers should concentrate on enhancing the accessibility of these environments by public 
transport.

These are all relevant issues for policymakers should they aim to go beyond ‘traditional’ 
area-based spatial policies in influencing individual behaviour and visitor populations. An 
understanding of the interrelationship between places and their space-time ecological structure 
and individual decision-making is required for developing policies to influence the space-time 
behaviour of individuals and thereby the economic, environmental and social performance of 
places.

7.2.3 The performance of places in a networked urban society
In Chapter 5, using a selection of policy goals and issues which feature nowadays in the 
sustainability debate (the integration of economic, environmental, and social dimensions), some 
illustrative sustainability indicators were employed to reveal variations in their values between 
different types of visitor population environment, signal potential synergies and conflicts within 
each type of visitor population environment, and exemplify the difference between a visitor-
population-oriented approach and an approach which focuses on the residents of areas. The 
implications of the results found with this three-fold approach are discussed in the remainder of 
this section.

With regard to variations in indicator values between types of visitor population environment, 
central places and contemporary nodes were found to be superior to the other three types in 
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their economic performance. In their environmental performance, contemporary nodes yielded 
the highest energy use per visitor, followed in turn by central places, self-contained, mobile-
children, and local-children municipalities. In social terms, central places were clearly the most 
heterogeneous in terms of gender, age, and household income, followed in turn by contemporary 
nodes and mobile-children municipalities, and self-contained and local-children municipalities.

With regard to variations in indicator values within types of visitor population environment, 
it transpires that central places yield reasonable (potential) synergy in their economic and 
environmental performance, whereas contemporary nodes show more (potential) conflict: central 
places perform well economically in combination with a mediocre environmental performance; 
contemporary nodes perform well economically in combination with a poor environmental 
performance. In combining a relatively good environmental performance with an inferior 
economic performance, the other three types of visitor population environment also display 
conflicts. In general terms, it is more difficult to speak in terms of ‘synergies’ or ‘conflicts’ with 
respect to the social indicators, since more heterogeneity can be related to both (Section .2).

In the light of these findings, a sustainability-oriented policy should aim to balance not 
only the values for a single indicator as they appear in different types of visitor population 
environment, but also the values for all the indicators as they appear in a single type of visitor 
population environment. In other words, different impacts ought to be balanced across different 
locations. For example, where a certain area receives many visitors who act in an environmentally 
unsustainable way (high travel-related energy-use, for example), the negative environmental 
impact could be compensated by improving the environmental performance of other areas, by 
influencing the mode choice of the visitors to those areas for example. In this way, a single impact 
is balanced out over space. Analogously, policymakers could aim to enhance the system-wide 
contribution of an area that receives many visitors who act in an environmentally unsustainable 
way by further improving the area’s economic performance. While not all impacts can be offset 
by enhanced performance elsewhere (several types of environmental and economic impacts are of 
an irreducible local nature), this two-way, system-wide ‘balancing of impacts’ ought to be a central 
mechanism in a sustainability-oriented policy. In the process of ‘balancing impacts’, policymakers 
should take into consideration the specific ‘role’ a type of visitor population environment has in 
relation to the other types rather than adhering to a uniform policy. A differentiated approach 
should be employed in which ‘type-specific norms’ are developed with respect to the desired 
economic, environmental, and social performance of visitor population environments both locally 
and for the system as a whole.

Chapter 5 also revealed that an approach in which the economic, environmental, and 
social performance of places is coupled to residential populations leads to interpretations of 
sustainability that differ from those obtained through an approach featuring visitor populations. 
Whereas central places seem to profit financially from the daily movements of visitor populations, 
the municipalities of the self-contained and local-children types ‘suffer’ from their residents 
leaving them every day to perform activities elsewhere. At the same time, the environmental 
performance of the central places deteriorates as daytime visitors, who may have their origin 
locations at some distance, enter and accumulate in these places every day. The contemporary 
nodes seem to be the relatively worst off since they not only lose part of their resident-based 
economic support base, but also have to deal with a relatively (that is, relative to the behaviour of 
their residents) poor environmental performance as a result of the daily population shift. In other 
words, the contemporary nodes perform worse both economically and environmentally based 
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on the behaviour of their visitor populations compared with the behaviour of their residential 
populations.

These findings reinforce the need to acquire a new system of indicators that would enable 
the capturing and evaluating of the diurnal fluctuations of places “according to their prevalent 
functions, availability of services, and effective users, determining changes in the urban ecological 
structure (Nuvolati, 2003, p. 80).” These indicators should be capable of capturing the relationship 
between the quality of life in a community and the daily flows of people using resources and 
services located in that community. Whereas more traditional indicators often employ ratios 
of the number of service units and inhabitants, new measures ought to focus more directly on 
the number of real or potential users of such services. The potential turnover per square metre 
of shop floor space, travel-related energy use per visitor, and heterogeneity indices of visitor 
populations are merely examples of such measures.

The focus of urban governance is also in play here. As Martinotti (999, p. 69) states, “local 
governments are elected by residents, but the economic interests of the metropolis area are 
increasingly dependent on a population not politically accountable from the point of view from 
the city itself.” In addition to economic aspects, Martinotti’s statement may also relate to the 
environmental and social functioning of the city. If this is so, then should the residents of one 
area be made (politically) accountable for the extent to which they (temporarily) shift economic, 
environmental, and social costs and benefits to other areas as visitors? Although this notion 
may seem theoretical, it serves to illustrate the need for governance to incorporate more actor-
oriented rather than object-oriented approaches. In other words, urban governance ought to 
address more directly the specific needs and wants of users as they operate, intersect and interact 
in the space of urban regions (Healey, 2004).

7.2.4 Planning in a networked urban society
In Chapter 6, the initial findings from Chapter 5 were used to propose an approach for 
identifying unsustainable links between locations on the basis of the daily population shift and 
the associated spatial-temporal redistribution of environmental costs and economic benefits. It 
was suggested that such an approach might assist policymakers in the more effective selection of 
target areas for applying sustainability-oriented policy instruments in a networked urban society. 
Employing indicators that focus on the interactions (visitor flows) between physically separated 
areas enables the identification of positive or negative synergies, or trade-offs in economic, 
environmental, and social impacts. A sustainability-oriented policy should aim to balance these 
impacts by influencing the flows, which may be achieved by applying traditional planning 
instruments such as building facilities and infrastructures. The main point made here, however, 
is that traditional planning instruments can be used more efficiently and effectively when they 
focus on the flows of people entering and accumulating within areas at different times of the day.

In Chapter 6, the terms absolute and relative binding were also introduced. The absolute 
binding between origin A and destination B expresses the absolute size of the visitor population 
temporarily shifting from A to B. This measure may be used to select the most important flows 
(strongest links) in a network. Should these flows show negative synergies in their impacts, they 
should be included in a sustainability-oriented policy (balancing). A weak link may also be of 
interest to policymakers when it displays a positive synergy; a potential for strengthening the link 
is then offered. The relative binding between origin A and destination B is used not for selecting 
important flows, but as a tool for selecting policy instruments. Should a large proportion of the 
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residential population of A have a strong orientation towards B (that is, the relative binding 
between A and B is strong), the application of some instruments may seem undesirable from 
a social perspective since the affected population would not seem to have many alternatives. In 
this light, a comprehensive evaluation of the possible effects on both the absolute and relative 
binding between locations by a policy measure such as road pricing may be worthwhile. The flows 
between locations may thus be interpreted not only in absolute terms (number of visitors), but 
also in relative terms (as an expression of the dependency of residents on a certain destination).

In the 990s, several interesting theories and conceptual thoughts on the functioning of 
places in an increasingly relational geography (Healey, 2004) have been put forward. Massey 
(993, p. 66), for example, refers to places as “articulated moments in networks of social relations 
and understandings” instead of areas with boundaries around them. According to Murdoch 
(998), space and time are constructed within networks of actors; Graham and Healey (999) 
argue that planning should consider conceptualizations of place based on relational views of time 
and space. The analysis of the space-time dynamics of daytime visitors and the patterns in which 
they enter and accumulate at different locations during different time periods of the day may 
serve as an empirical foundation for these theories and concepts. Characterizing areas on the 
basis of the size and composition of their visitor populations can provide an insight into the 
relative space-time position of that area.

7.3 Further research

Three main areas for further research can be distinguished. First of all, an examination of the 
sensitivity of the results with respect to spatial-temporal scale is necessary (7.3.). Second, more 
profound insights into changes through time are required (7.3.2). Finally, some future directions 
for planning practice could be formulated (7.3.3).

7.3.1 Spatial-temporal scale
The typology of visitor population environments that has been developed constitutes the main 
ingredient of this dissertation. This typology is essentially based on the characteristics of visitor 
populations in Dutch municipalities during six representative one-hour time periods of an 
average weekday in 998. The focus was thus on the municipal level. Future examinations into 
the space-time dynamics of visitor populations should aim to include different spatial scales and/
or incorporate different zoning systems to investigate the effects on the dimensions identified 
and the typology of visitor population environments developed. The results presented in this 
dissertation give reason to believe that these effects are to be found.

First, in Chapter 2, the hypothesis tested was that, at the intra-municipal level, dimensions 
may be in play that are less relevant, or remain hidden, at the municipal level. For example, the 
variable shopping was removed from the analysis in Chapter 2, since it appeared to be insignificant. 
Apparently, shopping is an activity that is concentrated strongly in particular neighbourhoods 
within a municipality, and would thus be spatially more distinctive in an analysis at the intra-
municipal level. Second, the typology of visitor population environments developed in Chapter 
3 partially reflects the choice of the municipal level as the unit of analysis, since municipalities 
differ from one another in size and shape. For example, some of the large rural municipalities in 
the north of the Netherlands might have been classified as ‘mobile-children’ because they have a 
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large surface area, which inherently results in more mobility: longer distances need to be covered. 
Another example concerns the classification of the municipality of Apeldoorn as a central place 
while this municipality as a whole, in addition to Apeldoorn city, also includes a large part of the 
Veluwe (the largest nature conservation area in the Netherlands) and some smaller communities. 
Apparently, the presence of Apeldoorn city causes the municipality of Apeldoorn as a whole to be 
dominated by visitors with central-place characteristics, whereas the intra-municipal level may 
reveal a more differentiated picture.

Further research is also needed to examine the sensitivity of the results to the temporal 
segmentation used to capture temporal variations in the presence of visitor populations. To keep 
the data manageable, the empirical analyses presented in Chapters 2-6 used the six one-hour 
time periods in which overall participation in various classes of out-of-home activity was found 
empirically to be the highest. The sensitivity of the results towards changes in this temporal 
segmentation has not been investigated, however. In addition, changes in the length of the time 
periods might also affect the outcomes. It is felt, however, that the segmentation used provides 
a representative view of ‘what happens in an area throughout the day’. Future examinations 
of the space-time dynamics of visitor populations should experiment with other temporal 
segmentations, focus more specifically on particular moments of the day, and explore the impact 
of weekend days on the use of places. Ultimately, as suggested in Chapter 4, the study of space-
time human ecology could benefit from GPS-based activity-travel data to provide a more precise 
insight into how, where, and when visitor populations form and dissolve.

7.3.2 Longitudinal analysis
The empirical analyses presented in these articles have drawn on the 998 Netherlands National 
Travel Survey. As a result, the various types of visitor population environment and their 
economic, environmental, and social performances should inherently be seen in the context of 
this particular year. In Chapter 3, the question was raised whether a longitudinal analysis would 
yield a different or changing picture; that is to say, would the inclusion of datasets from years 
other than 998 result in observed shifts by municipalities from one type into another and/or the 
emergence of other (new) types of visitor population environment? It is to be expected that this 
is indeed the case.

The contemporary-node type and the mobile-children type seem to be relatively ‘unstable’ 
in comparison with the more ‘traditional’ central-place, self-contained, and local-children types. 
The contemporary-node type, for instance, is strongly oriented towards work; supposedly, as 
soon as more residences and services such as shops and leisure amenities become established in 
these nodes, some of these environments will eventually evolve into central places. Furthermore, 
both rural municipalities and more urbanized municipalities in the Randstad are included in 
the mobile-children class, reflecting a tremendous spatial variation. This variation may suggest 
that the mobile-children type represents a transition phase for some municipalities. For example, 
the municipalities of Almere and Alphen aan de Rijn – both classed as ‘mobile-children’ – may 
evolve into central places in the near future as soon as they ‘gain more weight’, whereas Maarssen 
and De Bilt (also mobile-children) may eventually be transformed into contemporary nodes. 
Ultimately, the dynamic relationship between the daily mobility of people, transport networks, 
and land uses in time determines whether such shifts by municipalities actually occur.
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7.3.3 Planning
In this dissertation three indicators of sustainability have been developed and employed – one for 
each facet of sustainability. However, in order to fully capture the relationship between the quality 
of life in an area and the daily flows of people using resources and services in that area, more 
(better and different) indicators are needed. Furthermore, such indicators should be recorded 
more systematically. For instance, the AVV Transport Research Centre, which currently manages 
the examination of the mobility of the Dutch population, could substantiate the discussion by 
developing ratios between visitor and residential populations for municipalities on a yearly basis. 
Local government authorities – particularly those of the larger cities – could also undertake 
the acquisition of such figures for different parts of their cities. This kind of information would 
contribute not only to the more effective and efficient provision of transportation services, but 
might also benefit fire and police protection. Accordingly, the Ministry of Housing, Spatial 
Planning and the Environment (MVROM) in the Netherlands could formulate a set of suitable 
indicators based on the (potential) impacts of visitor populations on the performance of areas.

Efforts should also be made to explore the implications for governance. The findings 
presented in this dissertation indicate that the activity and travel behaviour characteristics of 
visitor populations that can be labelled as ‘urban’ (work, long travel times, for example) are no 
longer confined to or represented solely by locations that have the physical appearance of a city; 
contemporary nodes have emerged in the suburban regions around the ‘traditional’ cities and 
in some cases even in more peripheral areas. In addition, new patterns of activity and travel 
increasingly transcend political and territorial boundaries, urging policymakers to look beyond 
‘traditional’ area-based spatial policies. Clearly, co-ordination between various public and 
private actors at different spatial scales (multi-level governance) is required in order to capture 
this newfound complexity in which patterns of human interaction crystallize in space and time. 
The key policy task lies in finding strategies to link the different spheres of metropolitan action 
through ‘organizing connectivity’ (Salet et al., 2003). Traditional ‘inside-out’ policies (planning for 
expansion) need to be replaced by ‘outside-in’ approaches, in which places and their performances 
are positioned in the networks of multiple centres in a broader spatial field (Bertolini & Salet, 
2003). Although in Chapter 6 a first step in this direction is presented by proposing a framework 
for policy action based on the empirical analysis of network links (flows), future research should 
aim to formulate a more comprehensive framework for ‘organizing connectivity’.

A third direction for further research with regard to planning concerns the testing of the 
value of the visitor population (environment) concept as a part of a (policy) design-oriented 
planning support system (PSS; see for example Geertman & Stillwell, 2004). Visitor populations 
may be visualized (using GIS techniques) through time (changes through the day) as well as 
the flows of daytime visitors entering and accumulating in different areas. As part of a PSS, 
the visitor population concept enables planners to explore (using a modelling approach) the 
implications of certain policy measures in terms of changes in the characteristics of visitor 
populations and flows; for example, their use of environmentally friendly transport modes. The 
impacts of modifications in the supply of land uses, transportation systems, and institutional 
arrangements can thus be investigated and policy options explored.
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Samenvatting

Inleiding

Traditioneel is de politie sterk georiënteerd op plaatsen, zoals de wijk, de markt, de stad. Maar 
misdadigers trekken zich niets meer aan van territoriale grenzen, terwijl het veiligheidsbeleid 
van de overheid daarop nog wel is gebaseerd. (de Volkskrant, 2 juni 2005, uit: rapport Politie in 
ontwikkeling)

De afgelopen decennia hebben de toegenomen diversiteit in huishoudenstructuren (opkomst 
éénpersoonshuishoudens en tweeverdieners) en leefstijlen (taakcombinatie) samen met de 
introductie en verspreiding van moderne transporttechnologieën (toename van autobezit en -
gebruik) de gedragsmogelijkheden van individuen in tijd en ruimte sterk beïnvloed. Enerzijds zijn 
de dagelijkse leefpatronen van veel individuen complexer geworden, anderzijds is de actieradius 
van veel individuen aanzienlijk vergroot. Als gevolg van deze maatschappelijke ontwikkelingen 
is de ruimtelijke organisatie van individuele activiteitenpatronen sterk veranderd; gemiddeld 
genomen brengen individuen minder tijd door in de woonomgeving – zowel thuis als in de 
woongemeente – en meer tijd op bestemmingen buiten de woongemeente. Voor de uitoefening 
van hun dagelijkse activiteitenprogramma zijn individuen steeds minder afhankelijk van fysieke 
en bestuurlijke grenzen: werken gebeurt in plaats A, winkelen in plaats B en voor vermaak wordt 
plaats C bezocht. Daarbij geldt de locatie van de woning steeds meer als een baken van waaruit 
individuen verschillende bestemmingen op verschillende ruimtelijke schaalniveaus selecteren. 
Maar ondanks de nieuw verworven vrijheden in tijd en ruimte (vooral ook ingegeven door 
nieuwe informatie- en communicatietechnologieën) zijn individuen nog steeds afhankelijk van 
bepaalde locaties én momenten waarop zij fysiek aanwezig (dienen te) zijn voor het uitvoeren 
van activiteiten. Daarbij komen zij bewust dan wel onbewust samen met andere individuen.

Veel locaties laten hierdoor patronen van ‘temporele specialisatie’ zien. Zij laten zich door 
het ‘binnenkomen’ en ‘wegstromen’ van bezoekers (zoals forenzen, winkelpubliek en recreanten) 
gedurende de dag karakteriseren door sterke of minder sterke variaties in de activiteiten die 
er plaats vinden, verplaatsingskenmerken en sociaal-demografische samenstelling. Door 
de veranderingen in de ruimtelijke organisatie van activiteitenpatronen zijn deze variaties 
naar verwachting diverser en complexer geworden. Immers, bovenstaande ontwikkelingen 
zijn gerelateerd aan het ruimtelijk gespreid (en gescheiden) raken van veel functies (wonen, 
werken, voorzieningen en recreatie). Naast de ‘traditionele’ monocentrische (op één centrum 
gerichte) systemen hebben zich meer netwerkachtige (policentrische) systemen ontwikkeld. 
Deze toegenomen veelvormigheid aan stedelijke systemen hangt vermoedelijk samen met 
de verschillen tussen de kenmerken van de bezoekerspopulaties van verschillende locaties, maar 
mogelijk ook met de verschillen in het gebruik van plaatsen door bezoekerspopulaties enerzijds 
en bewonerspopulaties anderzijds. De relatie tussen het economisch draagvlak voor een locatie, het 
bijbehorend voorzieningenniveau en de (woon)bevolkingsomvang kan bijvoorbeeld steeds meer 
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ontkoppeld raken door de toegenomen actieradius van individuen. Deze ontwikkeling biedt 
kansen voor het tot ontwikkeling brengen van locaties met een relatief kleine bevolkingsomvang, 
maar kan tegelijkertijd het functioneren van de traditionele centra bedreigen.

Eén en ander impliceert dat de economische, ecologische en sociale effecten van menselijk 
gedrag zich tegenwoordig veel minder laten bepalen door nabijheid en dat deze externaliteiten 
zich in toenemende mate uitspreiden over tijd en ruimte. Afhankelijk van de aard en intensiteit 
van de relaties in ruimte en tijd draagt de tijd-ruimte dynamiek van bezoekerspopulaties dus 
bij aan een (tijdelijke) ruimtelijke herverdeling van economische, ecologische en sociale kosten 
en baten. Desalniettemin is het ruimtelijk beleid nog steeds sterk geënt op ‘gesloten’ territoriale 
eenheden met daarin een bepaalde (statische) bewonerspopulatie. Met andere woorden: er 
wordt te weinig rekenschap gegeven aan het feit dat bezoekerspopulaties in toenemende mate 
een belangrijke indicatie geven van de quality of life en het wel of niet duurzaam functioneren 
van plaatsen. Het feit dat nota’s en plannen in Nederland wel veel aandacht besteden aan 
‘woonmilieus’ en nauwelijks aan ‘bestemmingsmilieus’ is hier een illustrerend voorbeeld 
van. Hiermee samenhangend wordt in het ruimtelijk beleid nog te weinig ingespeeld op 
de wederkerige relaties in ruimte en tijd (in dit geval bezoekersstromen) tussen een bepaalde 
plaats en alle andere plaatsen. Het formuleren van zes nationale stedelijke netwerken in de 
Nota Ruimte door het Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer 
(VROM) draagt nog teveel de suggestie van ‘geslotenheid’ en ‘selectie’ met zich mee. Op basis 
van gebiedsafbakening worden in de nota mogelijk ruimtelijk-functionele relaties verondersteld 
die er niet zijn en ruimtelijk-functionele relaties genegeerd die wel van belang zijn. In de 
netwerksamenleving is juist veel meer behoefte aan ‘open’ benaderingen waarbij van buiten naar 
binnen wordt geredeneerd; benaderingen waarbij elke plaats en het functioneren daarvan wordt 
bezien in relatie met alle andere plaatsen. Het analyseren van (het functioneren van) plaatsen 
vanuit de aanwezige bezoekerspopulaties en de bezoekersstromen tussen die plaatsen is een 
voorbeeld van een dergelijke benadering. De mogelijke beleidsimplicaties daarvan vormen de 
‘beleidsuitdaging’ van dit onderzoek.

Tot op heden zijn er relatief weinig wetenschappelijke empirische studies naar de omvang, 
distributie, timing en kenmerken van bezoekerspopulaties verricht. Degenen die zijn verricht 
schieten op een drietal terreinen tekort. Ten eerste wordt er te weinig rekenschap gegeven aan 
de toegenomen diversiteit in huishoudenstructuren en leefstijlen. In het bijzonder de rol van 
singles, tweeverdieners, parttime werken en autobezit is onderbelicht. Ten tweede worden de 
verplaatsingskenmerken van bezoekers te weinig uitgewerkt langs reistijden en verschillende 
combinaties van herkomsten en bestemmingen (bijvoorbeeld het verplaatsen van een stad 
naar een suburb of van de ene suburb naar de andere). Gezien de toegenomen oriëntatie van 
stadsbewoners op suburbane gebieden voor met name werken, is vooral laatstgenoemde 
een belangrijke tekortkoming. Tot slot werken de bestaande studies de ruimtelijke context te 
summier uit. De meeste studies hebben betrekking op (middel)grote steden of metropolitane 
regio’s die weinig variatie in ruimtelijke omgevingen (urbaan, suburbaan en ruraal) laten zien. 
Nog opvallender is het gebrek aan aandacht voor de relatieve positie van een gebied als onderdeel 
van een bepaald stedelijk systeem. Hierdoor is het onduidelijk in welke mate het gebruik van 
plaatsen in monocentrische systemen verschilt van het gebruik van plaatsen in policentrische 
systemen. Het vullen van de leemten op deze drie terreinen vormt de ‘onderzoeksuitdaging’ van 
dit onderzoek.
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Bezoekerspopulaties en -milieus

Dit proefschrift draait om bezoekerspopulaties, in deze studie gedefinieerd als een som van 
alle personen – inclusief degenen actief binnen de eigen woongemeente – die activiteiten buitenshuis 
verrichten in een bepaald gebied gedurende een bepaalde tijdsperiode van de dag. De vorming van deze 
populaties hangt samen met het (bewust) samenkomen of (onbewust) kruisen van individuele 
‘paden’ door tijd en ruimte op bepaalde locaties gedurende bepaalde tijdsperioden. Dikwijls 
liggen hier individuele behoeften en beperkingen aan ten grondslag alsmede de temporele, 
ruimtelijke en institutionele settings van locaties, zoals het activiteitenaanbod, de aanwezige 
transportsystemen, dienstregelingen en openingstijden. Deze settings drukken een potentieel 
voor interactie uit en hebben dus een structurerend effect op de dagelijkse paden van individuen, 
zoals het beïnvloeden van de bestemmingen die individuen gedurende verschillende momenten 
van de dag aandoen. Op verschillende momenten van de dag vertonen de bezoekerspopulaties 
van een gebied een bepaalde omvang en samenstelling. Op basis van deze kenmerken kunnen 
verschillende typen bezoekersmilieus worden onderscheiden. Een bezoekersmilieu veronderstelt 
een bepaalde ruimtelijk-temporele ecologische structuur waarin bezoekerspopulaties in een bepaald 
gebied op verschillende momenten van de dag aanwezig zijn.

Doelstelling en onderzoeksvragen

Het doel van dit onderzoek is tweeledig. In de eerste plaats wordt getracht om inzicht te 
verschaffen in de factoren die ten grondslag liggen aan verschillende typen bezoekersmilieus 
in Nederland. In de tweede plaats worden de beleidsimplicaties geïnventariseerd door vanuit 
het oogpunt van ‘duurzaamheid’ (het integreren van economische, ecologische en sociale 
beleidsdoelen) het functioneren van deze typen te beschrijven. De opzet van het onderzoek 
omvat dus een specifiek analytisch deel en een specifiek normatief deel waarbij het begrip 
‘bezoekersmilieu’ fungeert als de verbinding tussen beide delen. In dit licht bezien zijn de 
volgende vier onderzoeksvragen geformuleerd:

. Welke typen bezoekersmilieus kunnen op basis van de geaggregeerde tijd-ruimte patronen van 
bezoekerspopulaties in Nederland worden onderscheiden en hoe zijn deze typen gerelateerd aan het 
proces van ruimtelijke deconcentratie?

2. Hoe is de individuele bestemmingskeuze gerelateerd aan de ruimtelijk-temporele ecologische 
structuur van verschillende typen bezoekersmilieus, daarbij persoons- en huishoudenskenmerken 
meenemend?

3. Welke implicaties voor het behalen van beleidsdoelen kunnen worden geformuleerd wanneer de 
toenemende invloed van bezoekerspopulaties op het economisch, ecologisch en sociaal functioneren 
van plaatsen in ogenschouw wordt genomen?

4. Hoe kan de toenemende invloed van wederkerige relaties in ruimte en tijd op het economisch, 
ecologisch en sociaal functioneren van plaatsen in een effectiever raamwerk voor beleidsactie worden 
geïntegreerd?

Deze dissertatie bestaat uit artikelen die zijn gepubliceerd in internationaal wetenschappelijke 
tijdschriften dan wel artikelen die daartoe zijn geaccepteerd of ingediend. In totaal zijn vijf 
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artikelen in de dissertatie opgenomen. De eerste onderzoeksvraag komt aan bod in de eerste 
twee artikelen. De overige drie onderzoeksvragen vormen de basis voor respectievelijk het derde, 
vierde en vijfde artikel.

Ten behoeve van de analyses is gebruik gemaakt van het Onderzoek Verplaatsingsgedrag 
(OVG) 998. Het Onderzoek Verplaatsingsgedrag werd van 978 tot en met 2003 
jaarlijks uitgevoerd door het Centraal Bureau voor de Statistiek (CBS). Onder de naam 
Mobiliteitsonderzoek Nederland (MON) is de Adviesdienst Verkeer en Vervoer (AVV) 
van Rijkswaterstaat sinds 2004 verantwoordelijk voor dit onderzoek naar de mobiliteit van 
de Nederlandse bevolking. Het OVG-998 heeft het adres als steekproefeenheid, waarbij 
elke gemeente in verhouding tot het aantal adressen in de steekproef voorkomt. Daarnaast is 
gestreefd naar een evenredige verdeling van enquêtedagen over alle dagen van het jaar. In het 
OVG-998 worden voor alle personen (inclusief kinderen jonger dan 2 jaar) binnen het 
huishouden op een bepaald adres alle verplaatsingen voor één dag geregistreerd met behulp 
van dagboekjes. In totaal gaat het om ongeveer 60.000 huishoudens en ruim 30.000 personen. 
Door middel van ophoogfactoren kunnen de resultaten van de enquête vertaald worden naar 
populatieaantallen. Dit is in de verschillende artikelen in dit proefschrift gebeurd. Het OVG-
998 bevat naast data over het verplaatsingsgedrag van personen (zoals motief, vervoerwijze, 
herkomst/bestemming, afstand en tijdstip) ook informatie over de persoon zelf (zoals geslacht, 
leeftijd en opleidingsniveau) alsmede van het huishouden waaruit hij of zij afkomstig is (zoals 
samenstelling en vervoermiddelenbezit).

Resultaten

Een typologie van bezoekersmilieus
In hoofdstuk 2 wordt de eerste stap in de ontwikkeling van een typologie van bezoekersmilieus 
beschreven. Het primaire doel van hoofdstuk 2 was om de belangrijkste dimensies te achterhalen 
die ten grondslag liggen aan de tijdruimte variaties in de aanwezigheid van bezoekerspopulaties 
in Nederlandse gemeenten op een gemiddelde doordeweekse dag. Daarnaast is getracht 
om de scores van gemeenten op deze dimensies gedurende verschillende perioden van dag te 
verklaren vanuit ruimtelijk-temporele kenmerken, zoals het activiteitenaanbod, bereikbaarheid 
en tijdregimes. Een factoranalyse resulteerde in zeven dimensies: één gericht op de participatie 
in verschillende activiteiten (vrijetijdsdimensie), twee gerelateerd aan de schaal waarop 
bezoekerspopulaties opereren in combinatie met het gebruik van verschillende vervoerswijzen 
(interlokale en lokale dimensies), één die de richting van de relatie tussen verschillende 
ruimtelijke omgevingen uitdrukt (centrale plaatsdimensie) en drie die verschillende levensfasen 
beschrijven (kinder-, familie- en seniorendimensies).

In hoofdstuk 3 worden deze dimensies door middel van een tweestapsclusteranalyse 
gecombineerd tot een typologie van bezoekersmilieus. Deze typologie omvat vijf typen: 
centrale plaats (central place); moderne knoop (contemporary node); zelfvoorzienend (self-
contained); mobiel-kinderen (mobile children); lokaal-kinderen (local children). Met behulp 
van een discriminantanalyse is een ruimtelijk profiel voor elk type bezoekersmilieu opgesteld. 
Tabel 8. geeft voor elk van deze vijf typen een overzicht van de bezoekerskenmerken 
enerzijds en de ruimtelijke kenmerken anderzijds. Voor het beantwoorden van het tweede 
deel van onderzoeksvraag  – de mate waarin ruimtelijke deconcentratie heeft geleid tot 
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veranderingen in het dagelijks gebruik van plaatsen – is gekeken naar de verdeling van de vijf 
typen bezoekersmilieus over monocentrische en policentrische systemen in Nederland. De 
resultaten leren dat het centrale-plaats type is oververtegenwoordigd in suburbane gemeenten 
in monocentrische systemen, het moderne-knoop type in suburbane gemeenten in policentrische 
systemen en het zelfvoorzienend type in gemeenten buiten de stedelijke systemen in Nederland. 
Het mobiel-kinderen type is sterker vertegenwoordigd in policentrische systemen dan in 
monocentrische systemen. Over het algemeen resulteert de ruimtelijke deconcentratie van banen 
en in mindere mate onderwijsinstellingen in een gevarieerder en evenwichtiger dagelijks gebruik 
van plaatsen.

Individueel keuzegedrag in relatie tot bezoekersmilieus
Op basis van de veronderstelling dat bezoekersmilieus samenhangen met het bundelen 
van individuele paden door tijd en ruimte op bepaalde locaties gedurende bepaalde 
tijdsperioden richt hoofdstuk 4 zich op de bestemmingskeuzen van individuen. Met behulp 
van multinomiale logistische regressie analyses is de relatie tussen verschillende persoons- en 
huishoudenskenmerken en de keuze van een bepaald type bezoekersmilieu als bestemming 

Tabel 8.1 – Bezoekerskenmerken en ruimtelijke kenmerken van verschillende typen bezoekersmilieus

Type Bezoekerskenmerken Ruimtelijke kenmerken

Centrale plaats •  Overdag sterk geënt op werken; ’s avonds 
juist op vrije tijdsbesteding

•  Relatief veel bezoekers die woonachtig zijn 
in minder verstedelijkte gemeenten, maar 
ook lokale binding

•  Zowel traditionele als moderne 
huishoudenstypen

•  Omvangrijk en divers aanbod van functies
•  Goede bereikbaarheid per openbaar 

vervoer
•  Betreft veelal de ‘traditionele’ steden zoals 

Amsterdam, Rotterdam, Den Haag en 
Utrecht

Moderne knoop •  Sterk georiënteerd op werken
•  Relatief veel bezoekers die woonachtig zijn 

in meer verstedelijkte gemeenten
•  Moderne huishoudenstypen zijn 

oververtegenwoordigd

•  Veelal gelegen aan de rand van grotere 
steden, zoals Amsterdam en Utrecht

•  Goede bereikbaarheid per auto
•  Relatief groot aantal banen per inwoner

Zelfvoorzienend •  Sterk georiënteerd op werken, maar ook 
vrije tijdsbesteding en onderwijs

•  Slechts een kleine instroom van bezoekers 
uit andere gemeenten

•  Jongere werkers uit traditionele 
huishoudens en senioren

•  Veelal rurale gemeenten, waarvan 
sommige met een lange industriële traditie

•  Ruimtelijke concentraties in het oosten, 
zuidoosten en zuidwesten van Nederland

•  Gemiddeld genomen betreft het kleine 
gemeenten met een matige bereikbaarheid

Mobiel-kinderen •  Relatief sterk georiënteerd op onderwijs, 
maar ook vrije tijdsbesteding

•  Oververtegenwoordiging van interlokale 
bezoekers rond het middaguur

•  Kinderen, werkende singles met een laag 
inkomen en senioren

•  Ruimtelijk profiel zeer divers met zowel 
concentraties in het rurale noorden van 
Nederland als locaties in de Randstad

•  Gemiddeld genomen betreft het grote 
gemeenten

Lokaal-kinderen •  Zeer sterk gericht op (basis)onderwijs; 
werken zwak ontwikkeld

•  Voornamelijk lokale participatie in 
activiteiten; weinig instroom

•  Jonge kinderen en bezoekers van families 
met een hoog inkomen

•  Relatief slechte bereikbaarheid, met name 
per openbaar vervoer

•  Relatief klein aantal banen per inwoner
•  Gefragmenteerde ruimtelijke structuur
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onderzocht. Deze relatie is onderzocht voor drie verschillende activiteiten en tijdsperioden: 
werken tussen 6:00 uur en 0:00 uur, winkelen tussen 0:00 uur en 6:00 uur, en vrije 
tijdsbesteding (zoals recreatie en sociale bezoeken) tussen 6:00 uur en 20:00 uur. Daarnaast is 
geanalyseerd in hoeverre de keuze van de auto als vervoerswijze en de keuze van een bepaald type 
bezoekersmilieu met elkaar samenhangen. De resultaten van de analyses laten onder meer zien 
dat hoog opgeleide individuen relatief sterk associëren met gemeenten van het centrale-plaats 
type en dat huishoudens met een hoog inkomen vooral gerelateerd zijn aan het moderne-knoop 
type. Het onderscheid tussen centrale plaatsen en moderne knopen enerzijds en de overige drie 
typen anderzijds is vooral gebaseerd op huishoudenstructuur; de eerste twee relateren veel sterker 
aan één- en tweepersoonshuishoudens. De analyses in hoofdstuk 4 hebben ook aangetoond dat 
individuen met een grote kans om de auto te gebruiken de sterkste associaties met het moderne-
knoop type hebben. De implicatie hiervan voor een op duurzaamheid gericht beleid is dat de 
bereikbaarheid van het moderne-knoop type per openbaar vervoer verbeterd moet worden, vooral 
ook gezien het ‘groeipotentieel’ van dit type. Het versterken van de lokale arbeidsmarkt (door 
bijvoorbeeld doelgroepgerichte woningbouw en renovatie) van gemeenten die tot het moderne 
knoop type behoren, is een ander voorbeeld waarmee de vervoerwijzekeuze richting dit type 
beïnvloed kan worden. Door de wederzijdse relatie tussen persoons- en huishoudenskenmerken 
en bezoekersmilieus te analyseren, kan worden bijgedragen aan het modelleren van de impact 
van veranderingen in de sociaal-demografische en –economische structuur op de ‘behoefte’ 
aan bepaalde typen bestemmingen. Impliciet kan de vraag naar onder meer wegen, openbaar 
vervoerdiensten en winkelfaciliteiten bepaald worden.

Het functioneren van plaatsen in een netwerksamenleving
In hoofdstuk 5 worden voor de vijf typen bezoekersmilieus de ruimtelijke en temporele 
variaties in de waarden van drie illustratieve duurzaamheidsindicatoren onderzocht. Het doel 
is primair om een zienswijze op het functioneren van plaatsen te presenteren die mogelijk 
meer waarde heeft in een netwerksamenleving dan een op-bewoners-gerichte benadering. 
De gebruikte indicatoren zijn: (potentieel) economisch draagvlak voor winkelvoorzieningen, 
mobiliteitsgerelateerd energiegebruik (en impliciet CO2-uitstoot) per bezoeker en bezoek en 
sociale heterogeniteit met betrekking tot geslacht, leeftijd en inkomensklasse. De resultaten 
laten zien dat het moderne-knoop type een relatief groot economisch draagvlak voor 
winkelvoorzieningen combineert met een hoog energiegebruik per bezoeker/bezoek en een 
gebrek aan sociale heterogeniteit met betrekking tot inkomensgroepen (vooral hoge inkomens; 
zie ook onderzoeksvraag 2). Het centrale-plaats type daarentegen laat meer synergie zien doordat 
het een relatief groot economisch draagvlak combineert met een gematigder energiegebruik 
per bezoeker/bezoek. Voor het moderne-knoop type duiden deze resultaten mogelijk op het 
belang van het ontkoppelen van economische groei en negatieve milieueffecten. De overige 
drie typen laten veelal conflicten in hun indicatorwaarden zien; een relatief klein draagvlak gaat 
veelal samen met een laag energiegebruik per bezoeker. Wanneer de indicatorwaarden op basis 
van bezoekerspopulaties met de waarden op basis van bewonerspopulaties worden vergeleken, 
blijkt dat de dagelijkse mobiliteit van individuen leidt tot een herverdeling van economische, 
ecologische en sociale kosten en baten in tijd en ruimte. Zo ‘beweegt’ een deel van het 
economisch draagvlak, milieubelasting en sociale heterogeniteit gerelateerd aan de bewoners van 
gemeenten van het zelfvoorzienend en lokaal-kinderen type zich dagelijks richting de centrale 
plaatsen en moderne knopen. Vanuit dit perspectief dient het wel of niet duurzaam functioneren 
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van een willekeurige plaats vanuit de relaties (bezoekersstromen) van die plaats met andere 
plaatsen bekeken te worden.

Planologie in een netwerksamenleving
In hoofdstuk 6 worden de initiële bevindingen uit hoofdstuk 5 uitgewerkt tot een systemische 
benadering waarmee niet-duurzame links (bezoekersstromen) tussen locaties kunnen worden 
geïdentificeerd op basis van de dagelijkse ‘verschuiving’ van de bevolking. Deze relationele 
benadering leent zich mogelijk voor het effectiever selecteren van gebieden waar beleid gericht 
op duurzaamheid van belang is. Voor het toepassen van de benadering zijn de regio’s Amsterdam 
en Utrecht als case-study gebieden geselecteerd en wordt, teneinde de gepresenteerde benadering 
begrijpelijk te houden, alleen gebruik gemaakt van een economische indicator en een ecologische 
indicator. De resultaten laten zien dat bepaalde links in de regio’s Amsterdam en Utrecht een 
negatieve synergie kennen met betrekking tot het economisch en ecologisch functioneren 
van plaatsen, terwijl andere links trade-offs of positieve synergie laten zien. Een voorbeeld 
van een niet-duurzame (want negatieve synergie) link is die van Almere naar Amsterdam. De 
bewoners van Almere met bestemming Amsterdam kennen een relatief hoog energiegebruik per 
bezoeker en dragen slechts beperkt bij aan het economisch functioneren van het winkelapparaat 
van Amsterdam. De links met een negatieve synergie kunnen worden aangepakt door het 
beïnvloeden van de bestemmingskeuze (om links sterker of zwakker te maken), het concentreren 
van winkels nabij werklocaties (om links economisch duurzamer te maken) en/of het beïnvloeden 
van de vervoerwijzekeuze (om links ecologisch duurzamer te maken). De aanpak van niet-
duurzame links is vooral van belang wanneer de absolute omvang van de link (bezoekersstroom), 
en dus het totale negatieve effect, groot is. Wanneer echter, ongeacht de absolute omvang, een 
relatief groot deel van de woonbevolking van een bepaalde herkomstlocatie afhankelijk is van 
een bepaalde bestemmingslocatie kan de toepassing van sommige beleidsmaatregelen vanuit een 
sociaal oogpunt onwenselijk zijn. Bewoners zouden kunnen worden ‘afgesneden’ van locaties die 
belangrijk voor hen zijn voor het uitvoeren van activiteiten.

Conclusie en discussie

In deze studie zijn vijf typen bezoekersmilieus ontwikkeld op basis van zeven dimensies die ten 
grondslag liggen aan de dagelijkse variaties in de activiteiten, verplaatsingskenmerken en sociaal-
demografische en –economische kenmerken van de bezoekers van Nederlandse gemeenten in 
998. Het in de analyse opnemen van recente huishoudenstructuren en leefstijlen uit zich in het 
bijzonder in de dimensies die verschillende levensfasen beschrijven, terwijl het opnemen van 
reistijden, vervoerswijzen en herkomst-bestemming combinaties tot uitdrukking komt in de 
interlokale, lokale en centrale plaats dimensies. De rol van ruimtelijke omgeving in de verdeling 
van sociale groepen is vrij traditioneel gebleken. Op werk georiënteerde sociale groepen (single 
werkers, tweeverdienende stellen) zijn relatief sterk vertegenwoordigd in stedelijke omgevingen, 
terwijl kinderen, op het gezin georiënteerde bezoekers (huisvrouwen) en senioren relatief sterk 
in suburbane en landelijke omgevingen vertegenwoordigd zijn. De verplaatsingskenmerken van 
de bezoekerspopulaties van verschillende ruimtelijke omgevingen zijn eveneens vrij traditioneel: 
in meer stedelijke omgevingen komen interlokale en lokale stromen samen, terwijl suburbane en 
landelijke omgevingen veelal een lokale oriëntatie laten zien.
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De resultaten laten echter een verfijnder beeld zien wanneer rekenschap wordt gegeven aan 
de rol van stedelijk systeem. Zo lijkt het erop dat kinderen evenwichtiger verdeeld zijn over de 
kernen en suburbs in policentrische systemen dan in monocentrische systemen, waarschijnlijk 
door de ruimtelijke spreiding van basisscholen. Daarnaast zijn policentrische systemen als 
geheel minder aantrekkelijk gebleken voor senioren. Misschien worden zij ‘afgeschrikt’ door 
de constante drukte binnen dit type systeem. Ook met betrekking tot verplaatsingskenmerken 
zijn er duidelijke verschillen. Zo is de stroom van interlokale bezoekers richting de suburbs 
in policentrische systemen beduidend groter dan richting de suburbs in monocentrische 
systemen. Dit kan te maken hebben met vormen van ruimtelijk-functionele specialisatie binnen 
policentrische systemen. Interessant genoeg is echter ook de lokale dimensie sterker ontwikkeld 
binnen policentrische systemen, waarschijnlijk omdat bepaalde (gedeconcentreerde) functies op 
kortere afstanden beschikbaar zijn. Tot slot zijn ‘hiërarchische’ verplaatsingspatronen, waarbij van 
minder verstedelijkte gebieden naar meer verstedelijkte gebieden wordt gereisd, representatiever 
gebleken voor monocentrische systemen. Suburbane gebieden in policentrische systemen 
ontvangen overdag een relatief groot aandeel bezoekers dat woonachtig is in de steden.

In de verdeling van de verschillende typen bezoekersmilieus over stedelijke systemen zijn de 
moderne-knoop en mobiel-kinderen typen kenmerkend gebleken voor policentrische systemen, 
terwijl het centrale-plaats type meer kenmerkend is voor (de suburbs in) monocentrische 
systemen. In die zin heeft het proces van ruimtelijke deconcentratie dus geleid tot zich 
onderscheidende typen bezoekersmilieus. Over het algemeen hebben de analyses daarbij laten 
zien dat er buiten de traditionele steden – en dan vooral in de suburbs in policentrische systemen 
– de grootste diversiteit aan bezoekersmilieus te herkennen is. Hier kunnen zich gedurende een 
dag namelijk zowel de kenmerken van bezoekers woonachtig in de steden als de kenmerken van 
bezoekers woonachtig in rurale gebieden ophopen. Het in de analyses meenemen van ruimtelijke 
context (zowel ruimtelijke omgeving als stedelijk systeem) is hierbij essentieel gebleken.

Belangrijke persoons- en huishoudenskenmerken die gerelateerd zijn aan de vorming van 
bezoekersmilieus zijn huishoudenstructuur en –inkomen en opleidingsniveau. Deze kenmerken 
hangen mogelijk samen met het steeds sterker uiteenlopen van de ‘identiteit’ van plaatsen op 
basis van inwoners en op basis van bezoekers. In een netwerksamenleving zal de identiteit van 
een plaats naar verwachting dan ook steeds minder verbonden zijn met de identiteit van groepen 
die in de betreffende plaats wonen. Terwijl de identiteit van een plaats als bezoekersmilieu 
zich ontwikkelt als gevolg van het binnen die plaats bundelen van individuele paden door tijd 
en ruimte, hangt de identiteit van een plaats als woonmilieu vooral af van de (lange termijn) 
woonlocatiekeuze op huishoudenniveau. Voor huishoudeninkomen is het bijvoorbeeld zo dat 
grote steden als woonmilieu vooral relateren aan lage inkomensgroepen, terwijl grote steden 
(centrale plaatsen) als bezoekersmilieu juist relatief sterk associëren met hogere inkomens. 
Beleidsmakers zullen moeten anticiperen op dit soort discrepanties door plaatsen als woonmilieus 
en plaatsen als bezoekersmilieus op elkaar af te stemmen. Een extra zorg hierbij is dat vooral 
de sociale groepen die het sterkst associëren met het op de auto georiënteerde moderne-knoop 
type (met name één- en tweepersoonshuishoudens) in de nabije toekomst in omvang zullen 
toenemen. Het begrijpen van de interrelatie tussen plaatsen als bezoekersmilieus en individuele 
keuzes is van belang ten einde beleid te ontwikkelen om het tijdruimte gedrag van individuen en 
daarmee het duurzaam functioneren van plaatsen te beïnvloeden.

Dit beleid zou zich in de eerste plaats moeten richten op het balanceren van economische, 
ecologische en sociale impacts van bezoekerspopulaties op systeem- en lokaal niveau. Op 
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systeemniveau kan het ecologisch niet duurzaam functioneren van de ene locatie worden 
gecompenseerd door het ecologisch functioneren van andere plaatsen te verbeteren. 
Tegelijkertijd kan op lokaal niveau het ecologisch niet duurzaam functioneren van een locatie 
worden gecompenseerd door bijvoorbeeld het economisch functioneren van die plaats te 
verbeteren. Hierbij dient aangetekend te worden dat bepaalde impacts een onomkeerbare lokale 
impact hebben en dus niet elders gecompenseerd kunnen worden. In dit ‘tweeledig’ balanceren 
van impacts dienen voor elk type bezoekersmilieu specifieke normen voor het economisch, 
ecologisch en sociaal functioneren ervan opgesteld te worden in plaats van vast te houden aan 
uniform beleid. De analyse heeft ook laten zien dat de mate waarin het functioneren van een 
plaats het predikaat duurzaam of niet duurzaam krijgt, afhangt van het gegeven of bewoners 
dan wel bezoekers van plaatsen worden geanalyseerd. De tijdelijke herverdeling van individuen 
als gevolg van dagelijkse bezoekersstromen gaat immers gepaard met een herverdeling van 
economische, ecologische en sociale kosten en baten. Hieruit volgt dat er indicatoren ontwikkeld 
moeten worden die gebaseerd zijn op de relatie tussen de quality of life in een gebied en de 
dagelijkse stromen van mensen die producten en diensten in dat gebied gebruiken. In de 
analyses is vooralsnog alleen gekeken naar het effect van bezoekersstromen op het functioneren 
van winkelvoorzieningen (economische impact) het mobiliteitsgerelateerde energiegebruik per 
bezoeker/bezoek (ecologische impact) en het effect van bezoekers op de sociale heterogeniteit in 
een gebied (sociale impact). In de toekomst zullen betere en meer diverse indicatoren specifiek 
gericht op bezoekersstromen ontwikkeld moeten worden. Uiteindelijk zouden ook politieke 
implicaties onder de loep genomen kunnen worden. Individuen (in de hoedanigheid als inwoners 
van een bepaalde plaats) zouden aansprakelijk kunnen worden gesteld voor de wijze waarop zij 
kosten en baten in de hoedanigheid als bezoekers afwentelen op andere plaatsen.

Ten einde het functioneren van plaatsen op basis van bezoekerspopulaties te bepalen, is 
het noodzakelijk om de verschillende bezoekersstromen (links) tussen die plaatsen in kaart te 
brengen. Drie zaken zijn hierbij van belang. In de eerste plaats is het van belang om de absolute 
bezoekersstromen tussen plaatsen te bepalen: wat zijn de belangrijkste (sterkste) links in een 
netwerk? In de tweede plaats dient rekenschap gegeven te worden aan de impacts van die sterke 
links: wat is de invloed van die bezoekersstromen op het wel of niet duurzaam functioneren van 
de bestemmingslocatie? Is er sprake van negatieve synergie, trade-offs of positieve synergie? In 
het bijzonder sterke links met een negatieve synergie dienen te worden aangepakt; zwakke links 
met een positieve synergie daarentegen kunnen juist een potentie bieden om de link verder ‘uit te 
bouwen’ (te versterken). Tot slot moet inzicht worden verschaft in de relatieve bezoekersstromen 
tussen plaatsen: welk deel van de bewonerspopulatie van herkomst A is afhankelijk van 
bestemming B voor het uitvoeren van dagelijkse activiteiten? Bezoekersstromen worden hier 
dus gekoppeld aan de omvang van de bewonerspopulatie van de herkomstlocatie. Dit criterium 
kan gebruikt worden om beleid gericht op stromen te toetsen op de sociale wenselijkheid/
haalbaarheid ervan; wegbeprijzing bijvoorbeeld zou op deze manier onder de loep genomen 
kunnen worden. Door plaatsen mede te typeren aan de hand van de kenmerken (zoals reistijden 
en herkomsten) en impacts van bezoekers kan de positie van een bepaalde plaats in het stedelijk 
netwerk alsmede het functioneren van die plaats vanuit die positie inzichtelijk worden gemaakt.

Vervolgonderzoek
Op drie terreinen kan vervolgonderzoek worden geformuleerd. Ten eerste zal de invloed van 
ruimtelijk schaalniveau en/of de wijze waarop gebieden worden afgebakend onderzocht moeten 
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worden. Het ligt in de lijn der verwachting dat de keuze van het gemeenteniveau de resultaten 
beïnvloed heeft, zowel wat betreft de geïdentificeerde dimensies als de ontwikkelde typologie 
van bezoekersmilieus. Gemeenten verschillen immers van elkaar in omvang en vorm en op intra-
gemeentelijk niveau is nog veel variatie aan bezoekersmilieus mogelijk. Hetzelfde geldt min of 
meer voor de keuze en lengte van de gekozen temporele segmentatie. Toekomstig onderzoek 
zal niet alleen moeten experimenteren met andere segmentaties, maar ook specifieker moeten 
focussen op bepaalde momenten van de dag en het effect van het weekend op het gebruik van 
plaatsen.

Ten tweede dient aangetekend te worden dat de resultaten slechts een momentopname 
weergeven. Een longitudinale analyse kan inzichtelijk maken in hoeverre de ontwikkelde 
typologie aan dynamiek onderhevig is. Ontwikkelen zich nieuwe typen bezoekersmilieus of 
verdwijnen er typen? Welke gemeenten transformeren in een ander type (en waarom)? Vinden 
er verschuivingen plaats in de verhoudingen tussen de verschillende typen? Dit zijn vragen die 
mogelijk beantwoord kunnen worden door ook andere jaren dan 998 in toekomstige analyses 
mee te nemen.

Tenslotte kunnen een drietal richtingen voor de planningpraktijk worden geformuleerd. In 
de eerste plaats zullen indicatoren gericht op bezoekerspopulaties meer systematisch vastgelegd 
moeten worden. Mogelijk kan de AVV het initiatief nemen om voor gemeenten en andersoortige 
locaties ratio’s tussen de bezoekerspopulaties en de bewonerspopulaties van locaties op te stellen. 
Het Ministerie van VROM zou in aanvulling hierop een set van geschikte indicatoren kunnen 
formuleren. In de tweede plaats dienen de implicaties voor het bestuur van gebieden verkend 
te worden. De huidige patronen waarin activiteiten en verplaatsingen zich uitkristalliseren 
doorkruisen politieke en territoriale grenzen, terwijl de planologie nog steeds sterk geënt is 
op ‘gesloten’ territoriale eenheden met daarin een bepaalde (statische) bewonerspopulatie. De 
verrichte analyses onderstrepen het belang van coördinatie tussen een veelheid aan (publieke en 
private) actoren op verschillende ruimtelijke schaalniveaus, waarbij steeds meer wordt ingezet 
op het ‘organiseren van connectiviteit’. Tot slot zal bekeken moeten worden in hoeverre de 
bezoekerspopulatie en –milieu concepten zich lenen voor opname in een op beleidsontwerp 
georiënteerd planning support system (PSS). Als onderdeel van een PSS kunnen de effecten 
van beleidsmaatregelen op de kenmerken van bezoekerspopulaties en -stromen visueel worden 
ondersteund.
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