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‘This web of time – the strands of which approach one another, bifurcate, intersect or ignore each other through the centuries – 
embrace every possibility’.  

(Jorge Luis Borges, The garden of forking paths) 

OUTLINE 
Time is connected to network thinking in urbanism. It comes into play when households or companies make actual selective use of 
urban technology systems for their special purposes – as revealed by space-time budgets or logistic spaces. Hence urban planning and 
design can be seen as a search for spatial concepts satisfying the needs of household and company networks. Therefore it is important 
to focus on the mutual interactions of time and space. If the spatial concepts often lack a temporal dimension then, first of all this 
temporal dimension needs to be highlighted; that is:  

• major trends of temporal development,  

• basic rhythms of time use,  

• some facts about time use.  

Space-time budgets and business logistics chains are ways of combining time and space, taking into account their mutual 
interactions. The author of this essay functions as a ‘guinea-pig’ in presenting his personal space-time budget, picturing a typical day. 
This prepares the ground for discussing space-time budgets in more general terms including the impact of ICT on them plus some 
final remarks about the company counterpart of space-time budgets.  

The gist of all this is the search for new instruments of planning and design in line with the New Charter of Athens. It seems more 
promising to be guided by network thinking than by speculations about emerging, continuous cities. There are different ways of 
putting network thinking to a test:  

• analyzing emergent network-based concepts,  

• rereading the classics,  



Paul DREWE 

14 MULTIMEDIAPLAN.AT &
IEMAR, TU Wien

 

• a design studio,  

• urban time policies,  

• mobility in prospect.  

Putting network thinking to a test means investigating the (potential) time sensitivity of the different approaches and the spatial 
concepts they may produce. Testing them includes checking for the role of ICT. It is important to integrate ICT because it supports 
the development of new temporal regimes.  

By asking ourselves ‘What about time in urban planning and design?’ we are also asking ‘What about people in urban planning and 
design?’ This is most clearly proven by urban time policies. They are also the best way of answering Lynch’s time-honored question 
‘What time is this place?’  

1 TIME AND THE ‘NETWORK CITY’  
The ‘Network City’ has been treated elsewhere as a paradigm challenge for urban design and planning (Drewe, 2003a). In fact, it is 
not a new, ready-made spatial concept, but rather a matter of network thinking in urbanism. See also < http://www.networkcity.nl  
 

 
 
Figure 1 has become the trademark of network thinking focusing on three, interacting levels of network operators that (re)organize 
urban space (Dupuy, 1991: 119):  

• level one involves the suppliers of technical networks such as water and sewer, energy, transport and ICT; level one 
covers the infrastructure, the services offered and the operators (Graham and Marvin, 2001 refer).  

• on level two we find functional networks of common-interest users centering on consumption, production, distribution 
and social contacts; specific location factors apply to each of the networks.  

• on level three both households and companies make actual, selective use of technical networks and services for their 
special purposes.  

It is on level three that time comes into play.  

Household networks can best be measured in terms of space-time budgets or action spaces (see Dijst and Vidakoviæ, 1997). 
Company networks, on the other hand, are closely related to logistics, logistic chains and logistic space (Hesse, 2002).  

The framework shown in figure 1 has also been applied to the Internet (see Drewe, 2002, for details). Level three referred to how the 
data actually flows on the Internet between points of origin and points of destination. Trace routes of the data flows have revealed an 
important time dimension of the Internet: the number of milliseconds that it takes a ping packet from the point of origin to each hop 
(from the node of origin to the node of destination) and back. The response time of accessing and downloading the home pages of 
web sites is an important performance indicator of the Internet.  

The interrelations between level one (the Internet infrastructure), level two (the Internet industry) and level three (traffic on the 
Internet) can be conceptualized as interrelations between respectively supply, demand and performance. Figure 2 refers.  



What about time in urban planning & design in the ICT age? 

10th International Conference on Information & Communication Technologies (ICT) 
in Urban Planning and Spatial Development and Impacts of ICT on Physical Space            www.corp.at  

15
 

 
Fig. 2. The Internet – interrelations between supply, demant and performance 

2 TIME AND SPACE, MUTUAL INTERACTIONS  
If the spatial concepts applied in urban planning and design lack a temporal dimension (Klaasen, 2003) then, first of all, this temporal 
dimension needs to be highlighted. Why is time important? Or why has it become so important that it features – at least in some 
countries – on the political agenda? See, for example, Boulin and Mückenberger (2002).  

Could it be that time has undergone significant changes that clash with cities or space lagging behind? Has not the demand of citizens 
expanded and diversified whereas the urban service supply, to a large extent, still functions according to traditional rhythms – as 
Gwiazdzinski (2002) sees it?  

It does not suffice, however, to highlight only the time dimension. If the focus is on urban planning and design, one needs to 
introduce space as well: first, the spatial impact of significant changes of temporal patterns, changes which in turn are caused by 
societal changes and, then, the impact of changing spatial structures on temporal patterns.  

Changes in spatial structure can result from urban design and planning interventions. This is where new spatial concepts come in, 
concepts that take into account the mutual interactions of time and space. Hence urban planning and design can be seen as a search 
for spatial concepts satisfying the needs of household and company networks. This quest is far from simple. As our argument is 
progressing, the complexity of the task will be revealed.  

To summarize this section a simple scheme is shown in figure 3. It includes some of the dichotomous terms used to describe time and 
space and their mutual interactions.  

 
Fig. 3. Time and space, mutual interactions 

 

3 TEMPORAL DEVELOPMENT – MAJOR TRENDS  
The root causes of major trends in temporal development are economic, social and technological in nature. There are six major trends 
according to DATAR (2001):  

• a globalizing economy pressures companies to function around the clock, ‘following the sun’,  

• lifestyles tend to invidualize which leads to a less synchronized daily life,  

• old ways to synchronize life via work hours no longer function what with flexibility,  

• women’s labor participation has increased significantly starting in the sixties,  

• new types of multiform mobility have emerged daily, weekly and annually,  

• ICT has spread massively.  
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The overall effects on temporal development are threefold: acceleration, expansion and flexibilization. Take for example shorter 
product or branch–life–cycles; faster transport systems, in particular air traffic and, similarly, ICT (acceleration). Temporal 
expansion affects all kind of supplies and individual options whether related to consumption or work (flexible working hours). 
Acceleration is pushing expansion and flexibilization as well. The latter causes instability in temporal patterns. See Henckel and 
Eberling (2002) for a wealth of details.  

Moving on with our argument and in order to become more specific, the question of how to measure the use of time must be tackled.  

4 TIME USE: BASIC RHYTHMS  
Time use is usually described in terms of basic rhythms: daily, weekly, yearly and life cycles (figure 4). 

 
Fig. 4. Basic rhythms of time 

A time budget describes what is done, when and by whom. One usually distinguishes activities such as work, leisure, education, 
shopping, public and private services, and travel. The actors can be classified in terms of sex, phase-in-the-life cycle, socio-economic 
position, ethnic origin and the like. Figure 4 in fact depicts the basic cycles of single-person households. In the case of multiple-
person households different rhythms need to be coupled or synchronized. Without distinguishing different kinds of actors one would 
gloss over the distributional side of time use, that is the issue of distributional justice. With the increase in woman’s labor 
participation, the issue is often related to the position of women (versus men). Another trend is the massive spread of ICT which, 
however, is far from evenly distributed among actors as revealed by the so-called digital divide (Drewe, Fernandez and Hulsbergen, 
2003). Once time use or time budgets have been measured, one is able to specify what is at stake when it comes to a distributional 
debate:  

• life expectancy,  

• disposable time, free from labor (but not involuntary as in the case of unemployment or inconvenienced by night shifts),  

• discretion or choice with regard to time use,  

• collective time institutions such as weekends or holidays allowing for stability and predictability of time use, in especial social 
contacts.  

See also Henckel (2002).  

Once time budgets have been measured, it also becomes possible to specify the impact of the acceleration, expansion and 
flexibilization of temporal development. Take for example flexible working hours with their rather ‘disturbing’ effects on basic 
rhythms and time budgets (Henckel, 2002). Flexible working hours reduce times shared with others and make times less predictable. 
Commuter distances tend to shrink and so does mobility for leisure purposes. Speed accelerates and the amplitudes of rhythms 
change (oscillate). And finally, flexible working hours allow for a high degree of individualization.  

 
This is as far as the temporal analysis goes. It is time to introduce the ‘where’, that is the location of activities or activity spaces. 
Time budgets more often than not reflect spatial effects, in particular spatial constraints.  

But before the construction of space-time budgets (in section 6), some empirical illustrations will be presented in order to prevent 
speculations about temporal developments. The degree to which acceleration, expansion and flexibilization actually occur is an 
empirical question. And as to future developments, it is still uncertain. Without the existence of major uncertainties, there would be 
no reason to build scenarios of time use. Here is a French example of scenario building. In DATAR (2001) three possible futures are 
sketched:  
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• ‘la fuite en avant’: time use dictated by market forces, continuous time (around the clock) and individual times dominate  

• ‘la fuite en arrière’: growing resistance to flexibilization, back to traditional rhythms and collective times  

• a scenario combining individual and collective rhythms of time use.  

Stiens (2002) who has also constructed three scenarios has focused more explicitly on the spatial impact of different ‘timescapes’.  

5 TIME USE: SOME FACTS  
Time Use Surveys are held in most countries. European Communities (2003) (Eurostat) contains results from 13 European countries 
focusing on time use at different stages of life. An example is given in table 1 emphasizing differences (similarities) between women 
and men, and countries.  
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The table depicts the daily cycle, but hours and minutes and averages over the whole year. Here are some of the highlights:  

• there (still) is a large difference in the gender division of gainful work and domestic work,  

• watching TV takes about 40% of free time in most countries both for women and men,  

• employed persons sleep less and have less free time,  

• the differences in time use between women and men are larger in households with children.  

European Communities (2003) provides a cross section of time use. But what about changes over time? A Dutch Time Use Survey 
can serve as an illustration as it covers the years 1975 - 2000 (Breedveld and Van den Broek, 2001).  

Three tables have been selected for summarizing ‘time use in an increasingly busy society’. Tables 2a through 2c describe weekly 
cycles with regard to time budgets, the structuring of time, and free time.  

 

 

 
In reading these tables one has to take into account a number of contextual variables: October 2000 represented the peak of the 
economic cycle as well as a period of bad weather. Moreover, since 1996 two laws came into force allowing for greater variation in 
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working hours and opening hours for shops (in the evening and on Sundays). Interpreting the tables shown here, background 
information from the survey will be used, too. Time pressure due to increased labor participation (especially of women) has increased 
over the 25-year period. Hence more people needed to combine and work tasks (but women still performed two thirds of the 
domestic and care tasks). The structuring of time can be measured in terms of collective peak times for activities such as work or in 
terms of individual routines. Despite of more opportunities for variation in working hours and opening hours for shops, time 
structures showed little change. And, finally, total free time has declined and this decline has accelerated with one major exception: 
time spent on electronic media. While the use of computers has grown, the ‘digital divide’, measured in terms of PC use, has 
widened.  

A final word about mobility: ‘After increasing for several years in succession, the time spent on mobility stabilized in 2000 at the 
level of 1995. Car use increased within the mobility budget at the expense of other means of transport’ (Breedveld and Van der 
Broek, 2001: 132).  

The examples given in this section point to the importance of time use surveys and hence of monitoring actual temporal 
developments. Time use surveys may contradict ’grand trends’. But radical changes may still lie ahead, i.e. long-term changes and as 
such subject to uncertainty.  

6 TOWARDS SPACE-TIME BUDGETS  
Surveys measuring time use tend to hide the spatial dimension. Ever since Hägerstrand (1970), however, the use of time and of space 
are combined. See for example the space-time budget of a four-person household on a weekday in the town of Lund (figure 5).  

 
Fig. 5. Time-space budget of a four-person household in Lund, Sweden 

This figure combines the daily cycle with various locations or activity places over town. In fact, there are four cycles (of husband, 
wife and two children respectively) which are obviously coupled or synchronized. In order to switch locations one has to travel. In 
principle, the space-time budget allows for the calculation of travel times and should also indicate the mode of transport.  
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Fig. 6. A typical day of Paul Drewe 

Figure 6 pictures a typical day of the author of this essay hereafter referred to as the actor. He works at some 70 kilometers from 
home as a professor at a university. On his way back home he stops twice. First, he chairs a committee meeting at the university’s 
main building. Then, he stops at a restaurant in a nearby city for dinner and ‘networking’. The chain of mobility is rather complicated 
as it comprises private car, train, taxi, walk, train, walk, train and private car again. As the actor’s wife takes him to the station and 
picks him up there (‘kiss and ride’), their respective time uses need to be synchronized at this point. The evening meal is prepared for 
one person only and the actor is unable to do any shopping except for shops located at the stations or in their vicinity (or during the 
walk to the station for that matter). If the train is late, the mobile telephone is used as a ‘synchronization technology’.  
 
By the way, the train rides of more than two hours are usually combined with work and leisure activities such as reading.  

 
Figure 6 shows an individual action space. Attempts have been made to model this space (Dijst and Vidakoviæ, 1997). This includes 
a typology of actual action spaces and a simulation model. Within a time internal of 13.5 hours, the actor visits three activity places 
and stays there for some 9 hours altogether. To be able to do so the actor must travel approximately 3 hours covering about 137 
kilometers. It is important to calculate travel time apart from time spent on activities at destinations unlike Eurostat has done for the 
journey-to-work classifying it ‘as part of work’ as distinguished from ‘travel excluding travel as part of work’. This separation is 
important because a household’s time (and money) budget restricts its mobility behavior. Usually, a constant fraction of daily time is 
spent on travel, typically between 1.1 and 1.5 hours (Schafer and Victor, 1977; also Zahavi, 1979). With 3 hours devoted to the 
journey-to-work, the actor’s mobility behavior is not really typical (neither is the fact that he takes the train). But obviously a total 
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travel of time 3 hours is affordable. Moreover, it allows for combining interesting work with pleasant living outside the country’s 
metropolitan area. However, the frequent malfunctioning of the railway system puts a serious strain on the actor’s space-time budget. 
But so would a journey-to-work by private car because of frequent traffic jams.  

Generally speaking, an individual action space is restricted in three ways, by:  

• money and time budgets that limit mobility, the availability of means of transport and the ability to use them,  

• coupling constraints with regard to places and the time plans of institutions and other individuals,  

• institutional restrictions such as limited access to institutions caused by property, opening hours, entrance fees or prices.  

How about the impact of ICT on space-time budgets, especially on constraints? The actor’s space-time budget shown in figure 6 is 
not repeated five times a week. Depending on the amount and  

urgency of research activities some days are spent at home undisturbed, teleworking. Teleworking saves 3 hours. A laptop, connected 
to the university, allows for substituting face-to-face contacts at the university, online networking with colleagues elsewhere and 
online consulting of sources of information. Similarly during working hours a colleague’s PC is sometimes used for networking and 
search purposes although face-to-face contacts are prevailing. Networking, starting either from the university or from home, is an 
essential part of a research program, i.e. The Network City Design Studio: < http://www.networkcity.nl >. This studio is linked to 
researchers in Latin America, Europe and the United States. Networking includes an occasional videoconference with Mexico.  

Similarly, ICT provides access to banks, shopping, entertainment and other non-working activities. With ICT the individual action 
space becomes much less constrained, provided of course one has access to ICT. A shift to e-activities is a shift to a higher speed. 
And a higher speed means a higher reach. A little time goes a long way in ‘travel on the electronic highway’ (a longer way even than 
in air travel and travel by high-speed trains). If one embeds time and ICT in accessibility analysis, a picture of space-time budgets 
evolves like the one shown in figure 7 (Janelle, 2002).  

 
Fig. 7. Diann’s extensibility for a typical Thursday, autumn 1997 Paul Adams (2000) 
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But does the digital reach really have a spatial dimension? Or are the innumerable websites and email addresses located in the ‘blue 
nowhere’ (Google, by the way provides access to some two and half billion sites). It is indeed possible to trace physical destinations 
of data flows by applying so-called traceroutes. Visiting the home base of a colleague at the University of Texas at San Antonio took 
less then 300 milliseconds of roundtrip time (table 3). Another examples revealed a little more than 200 milliseconds, visiting 
Amazon in Seattle to order a book (table 4). The traceroute reports can be compared to weather reports. The Internet may function 
smoothly in ‘good weather’ with physical distance between cities turning into milliseconds. But one may encounter ‘bad weather’, 
too, such as delays. Information packets may get lost or even blocked, not reaching their destination (see Drewe, 2002 for earlier 
traceroute applications). These problems are the equivalents of private or public transport disturbances.  

Report for www.utsa.edu [129.115.102.107] 

 
Table 3. Traceroute report: home – University of Texas at San Antonio 

 
Table 4. Traceroute report: home – Amazon, Seattle 
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So far the space-time budgets of households or individuals.  

As far as companies are concerned, it is the business logistics chain that provides the framework for ‘inserting’ locations in order 
cycles (24 hours, rush or stock orders). There are activity places of material management as well as physical distribution 
management. The former includes raw materials and semi-final products suppliers, and production planning. Physical distribution 
management comprises final products storage, wholesalers, retailers and consumers. First, companies respond to their clients’ needs. 
Second, these companies (in particular large, multinational companies) employ logistic service providers to set up logistic chains 
which allow to deliver goods to points of sale in time according to the cycle required. Third, in order to compose logistic chains, 
choice is made of modes of transport, European or regional distribution centers and transit platforms. This includes the choice of 
ports as entry points into the European market. Logistic chains from factories to points of sale necessarily tend to be tailor-made (see 
also Drewe and Janssen, 2002). The resulting space-time budgets can be analyzed in terms of ‘logistics zones’ and (non-spatial)’ 
logistic regimes’ (Hesse, 2002). See also Läpple (1995). To handle the information flows and synchronize the different activities 
involved, ICT is indispensable (in particular EDI). One notes a trend towards infogistique as the French call it (Irepp, 2000). E-
commerce is generally considered as one of the new driving forces behind logistic chains, i.e. business-to-business (B2B) e-
commerce and business-to-consumer (B2C) e-commerce. As space or physical distribution still matters, one needs to construct space-
time budgets for companies, too.  

7 IN SEARCH OF NEW INSTRUMENTS OF PLANNING AND DESIGN  
Dealing with time and space, one has to take into account their mutual interactions. This is a matter of timing space as well as 
spacing time, of townscapes as well as timescapes. It is the space-time budget of both households and companies which provides the 
appropriate frame of reference:  

 
Changes occur with regard to the temporal and spatial dimension or the mobility pattern (including digital mobility). Searching for 
new instruments of urban planning and design the focus is, of course, on the spatial dimension. But to be able to deal with time, the 
practitioners need to be aware of time use, basic rhythms and major trends, and students need to be trained in this. For practitioners in 
Italy, ‘Territorial Time Plans’ are even required by law for municipalities with more than 30000 inhabitants (Mareggi, 2001). In fact, 
some countries are more advanced, i.e. more sensitive to urban time policy issues than others. More about this later.  

Taking into account mobility patterns in urban planning and design is closely linked to network thinking in urbanism (see section 1). 
Although time sensitivity, too, leads to network thinking. The ‘Network City’ as a new paradigm translates into an integrated 
planning of land use and urban technology networks, including ICT (Drewe, 2003b).  

Should we look for new city concepts from which new instruments can be derived? In 2003 the New Charter of Athens has been 
published, seventy years after its predecessor which has provided the  

dogma of mainstream urbanism until today (European Council of Town Planners, 2003).  

 
Over the years important changes have occurred in every conceivable domain, changes that are challenging future cities. ICT or 
urban time policies are just two more recent issues. The New Charter may contain all the right ‘sound bites’ – such as sustainability, 
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connectivity and the like – but still must be translated into new instruments of planning and design to become effective and to 
reassert the grounding powers of urbanism. Time, by the way, is not a topic in the New Charter.  

Why not start from time-oriented city concepts right away. Gwiazdzinski (2002) lists a number of emerging continuous cities, that is 
cities functioning around the clock:  

• the global city (Sassen, 1991) such as New York, London or Tokyo where the consumer can find (almost) everything each hour of 
the day and all year around;  

• the linear city of international transport connections (motorways, railways….) and their oases of continuous time (stations, 
motorway stops, seaports, airports, taxi stops);  

• the archipelago city with their emerging ‘bastions of continuous time’-services and production still largely organized in a 24 hours 
sequence: industrial plants, restaurants, hospitals, hotels, police stations, fire brigade stations;  

• the festive city, specialized like Ibiza or Las Vegas: living in the utopia of leisure and permanent fun;  

• the virtual city of networks, the WWW and its electronic appendices (computers, telephones, television…) which have colonized 
our homes and urban space.  

These city concepts may inspire same designers, but to reassert the grounding powers of urbanism they, too, need to be translated 
into instruments. Moreover, the assumption of an emerging continuous city needs to be checked against known facts of time use and 
uncertainties concerning future developments.  

Why not choose the ‘Network City’ as starting point for our search of new instruments? In session 1 its relationship with time has 
been explored. Throughout this essay the ‘Network City’ is conceived of as a new way of thinking cities, not as a new ready-made 
spatial concept. Hence it is not to be confused with ‘réseaux de villes’ (France), ‘Städtenetze’ (Germany) or ‘stedelijke netwerken’ 
(The Netherlands). In an earlier paper (Drewe, 2003) network thinking has been put to a test by:  

• analyzing emergent network-based concepts,  

• rereading the classics,  

• a design studio.  

In the part that follows these are the steps will be followed. But this time the emphasis will be on time sensitivity. To this will be 
added urban time policies and prospective mobility. The least one can hope to achieve is to prepare the stage for research into the 
matter.  

7.1 Emergent network-based concepts  
Two examples from the US are selected: the ‘Millennium City’ (Page et al, 2003) and the ‘Hudson County Cyberdistrict’ (WRT, 
2003). See also the related case of Jersey City (Page and Phillips, 2003). These are examples from planning and design practice, 
examples of integrating urban technology systems in land-use design. As these systems include ICT, the cases also illustrate how to 
design with ICT.  

The winning entry for the Millennium City competition for Orange County tries to achieve smart sprawl through a network-oriented 
development. This is a process in seven steps:  
• development of a county-scale organization to stimulate the growth of e-commerce, e-business, e-government, distance education 
and telemedicine;  

• creation of a county-wide high capacity Metropolitan Area Network (MAN) with commercial, non-profit and government 
components;  

• establishment of a system of Network Stations of different sizes at dozens of strategic locations throughout the county to provide 
access to the MAN (including high speed access to the Internet);  

• transformation of single-function buildings into mixed-function buildings with Network Stations adding functions;  

• creation of plans for adding a mix of functions to single-function districts such that housing, jobs and services will be integrated at 
distances no greater than 2 miles (also using infill bricks and mortar projects as well as Network Stations for this purpose);  

• creating of Neighborhood Transportation Zones around the Network Stations (mixed vehicle streets catering to low-impact 
vehicles);  

• begin of reclaim of some of the land devoted to the high-performance automobile (such as housing construction on surface-parking 
lots in retail centers or office parks or reclaim of streets).  
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Fig. 8. A network diagram 

Figure 8 illustrates how the existing urban pattern is recovered by means of a networked urban pattern. As a follow-up to the 
Millennium City, the Hudson County Cyber Strategy requires three initiatives, the:  

• Network Neighborhood Initiative,  

• Network Enterprise Initiative,  

• Cyber Strategy Coordination Initiative.  

The first and the second initiative comprise design elements. According to the Network Neighborhood Initiative, ICT is used to 
increase the pull of existing activity centers to the immediately adjacent residents and business reducing demand for trips of over a 
mile or two. This initiative is also meant to reinforce a local sense of pride-of-place in neighborhoods. The initiative includes the 
following projects.  

• Network Neighborhood Centers Plan (Centers Plan) comprising shared network access facilities or Network Stations (as in Orange 
County) to start with Centers Pilot Projects (three centers);  

• Mixed use public facilities such as schools, libraries, public transportation stations, parks and city halls (to be combined with the 
Centers Plan) plus a Mixed Use Public Facilities Pilot Project focusing on rail platforms and stations;  

• Centers Plan Revision and Developer Recruitment (after the implementation of the two pilot projects);  

• Neighborhood Transportation Zones, Vehicles and Services Pilot Project (similar to the Millennium City) in the service areas for 
each designated center.  

The Network or Electronic Initiative is not an initiative in itself but rather a complement to the Network Neighborhood Initiative The 
general idea is to facilitate the transition of delivery activities of each enterprise (production and services): from ‘bricks and mortar’ 
to digital networks and to create demand for mixed function facilities. Several projects are envisaged:  

• e-government targeting government services to citizens;  

• countywide micro business incubator, using the new infrastructure of Network Stations;  

• regional telework focusing on the administrative component of material handling and information companies;  

• micro business web assistance, for example ‘bricks and clicks” of retail stores;  

• electronic meetings to cope with parking and congestion problems.  

The proposed projects do not only affect the space-time budgets of households but also those of companies with a pivotal role of 
ICT. No attempt has been made yet to map potential ‘chronotopes’, say, of Network Neighborhood Centers or to do so as part of a 
pilot project. Chronotopes are ‘…physical places of spatial and temporal architecture animated by the rhythms of presence and co-
presence of its citizens and temporary inhabitants’ (Bonfiglioli, 1999: 125). Chronotopes are a tool used in urban time policies that 
will be dealt with in section 7.5.  
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7.2 Rereading the classics  
In this section a few examples will be presented of how classic can be reread. Today’s investigations of time and space, in particular 
the space-time budget analysis own a lot to a classic; that is to Hägerstrand’s space-time model developed in the 1970s (see Corbett, 
2003).  
‘Over thirty years after it was first introduced, Hägerstrand’s space-time model continues to provide new ways of understanding 
human activity in space, and promises novel solutions for solving difficult issues of transportation and access in modern society’ 
(Corbett, 2003: 3).  

Hägerstrand is a geographer. But what about the classics in urban planning and design? Ancient concepts, however, cannot simply be 
cut and pasted to provide a panacea for current and future urban problems. They must allow for the inclusion of ICT and space-time 
analysis. The ‘Network City’, as a new paradigm, in fact is not really new but rather the result of rereading classical network thinkers 
namely by Dupuy (1991). It proved possible to apply the framework shown earlier in figure 1 (section 1) to the Internet with 
traceroutes enabling us to grasp and measure the ‘death of distance’ in milliseconds. The network in its modern meaning is 
characterized by three principal criteria:  

• ‘Topological Criterion. The research of direct relations without intermediary and the desire for ubiquity, produces a very 
specific interest in the topology of a network.  

• Kinetic Criterion. Instantaneousness, homogeneity of speeds, the interest for rapid transfers without losses of time or 
interruptions make the network apt to movement and defines the kinetic criterion.  

• Adaptive Criterion. As presently conceived, networks are based on a choice of connections in space and time. The 
connections can necessitate a permanent support, a fixed infrastructure. On the other hand, the network has to 
ideally, be able to constantly adapt to the need of new connections, when they are requested and chosen by its 
users’ (Dupuy, 2000: 5).  

Both the kinetic and the adaptive criterion relate to the time dimension. Take for example the actor’s daily space-time budget 
described in section 6. The actor’s action space, in especial the reach of a working place at some 70 kilometers from home depends 
on the kinetic quality of a railway network. The latter is about to adapt to a higher speed which implies that with high-speed train 
links working places at longer distances will become within reach of the actor.  

 
Fig. 9. Emphasis on topological, kinetic and adaptive dimensions of networks 

As shown in figure 9, the classical network thinkers in urbanism have put different emphasis on the three criteria (Dupuy, 1991: 105). 
Wright is one of the few who has dealt fully with all dimensions. Wright has also inspired Fishman (1988) who has laid the 
foundation of the very framework of today’s network urbanism. Are there still lessons to be learned from Wright’s ‘Broadacre City’ 
(Wright 1940, 1943; Grabow, 1977). And what about the other classics such as Cerdà? Are Cerdà’s urbanistic propositions for 
Barcelona a source of inspiration for new instruments of planning and design (Magrinyà, 1996)?  

A modern network thinker is Salingaros as his ‘theory of the urban web’ clearly shows. He could equally be ranked among those who 
have produced emergent network-based concepts though his ‘connecting the fractal city’-unlike e.g. the Hudson County 

Cyberdistrict- is primarily a conceptual contribution. Its importance lies in the fact that he raises a number of fundamental questions: 
‘(i) what these fractal properties are; (ii) the intricate complexity of the living urban fabric; (iii) methods of repairing urban space; 
(iv) an effective way to overlay pedestrian, automotive, and public transports; and (v) how to integrate physical connections with 

electronic connections  
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(As far as practical action is concerned, the work of Salingaros is close to that of the Prince’s Foundation in Britain: < 
http://www.princes-foundation.org >).  

The reason for referring to Salingaros, a modern network thinker, in the present section is his rereading of Alexander, in particular 
the pattern language. (Alexander et al, 1977). The patterns of Alexander do not have an explicit time dimension, nor do the so-called 
functional properties connected by ‘functional notes’ to the original patterns (See Alexander, 2002).  

Moreover, neither the patterns nor the properties take into account ICT. Salingaros has posed the question of how to integrate 
physical connections with electronic connections. Looking for patterns, both the Orange County and the Hudson County provide 
examples:  

• Network Stations plus mixed-function buildings plus Neighborhood Transportation Zones,  

• Mixed use public facilities plus Network Neighborhood Centers (or Network Stations),  

• Network Neighborhood plus various Electronic Initiative projects.  

See also Firmino and Graham (2001) for the interplay between physical and virtual urban spaces. What about time in the pattern 
language? Both Alexander and Salingaros are committed to the living city or living urban fabric. Combining their concepts with 
those of urban time policies would only strengthen their case. Because introducing time in urban planning and design means 
introducing people and their needs as external criteria of the quality of design which is not common practice for example in 
contemporary architecture which ‘…has become self-referential; i.e. validated only by how well it conforms to some currently 
accepted style; and not by any objective external or scientific criteria ‘(Stringer 1975, quoted by Salingaros, 2000b, 2 & 3-4). The 
contributors of Salingaros to rereading the classics or to emergent network-based concepts for that matter are not the contributions of 
a planner of designer, but of a mathematician (and former nuclear physicist). Similarly Barabási (2002), a physicist doing research on 
complex networks, has demonstrated the multidisciplinary character of the ‘new science of networks’: awaiting to be applied to the 
complex network of the city. These ‘outside’ contributions are important stepping-stones to knowledge-based design, developing 
urban design into a science (Klaasen, 2003).  

Another classic worth rereading is Jacobs. Apart from her plea for organized complexity more than forty years ago, her concept of 
city diversity is still valuable to day. ICT only strengthens the case for organized complexity. One of the conditions for city diversity 
in particular ties in to the objective of urban time policies, to wit the ‘need for mixed primary uses’:  

‘The district, and indeed as many of its internal parts as possible, must serve more than one primary function; preferably more than 
two. These must ensure the presence of people who go outdoors on different schedules and are in the place for different purposes, but 
who are able to use many facilities in common’ (Jacobs, 1992).  
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Note also the emphasis on mixed function districts, buildings and public facilities in the Millennium City as well as in the Hudson 
County Cyberdistrict.  

Our last example is Lynch, perhaps best known for ‘the image of the city’ (Lynch, 1960). This work has inspired Roberts et al (1999) 
in developing the ‘integrated metropolis’, another emergent network-based concept. The image of the city ‘has also inspired Scott 
and Phillips (2003) in their urban design for Jersey City: however, in relation to electronic space or electronic networks.  

‘To argue today, as Lynch did 40 years ago, that Jersey City is a disorienting, obscure urban form that is no more than its sum of 
fragmentary enclaves and divisive infrastructure boundaries would be criticism leveled from a traditional urbanism perspective. More 
accurately, the city should be recognized as being rife with opportunity to explore new forms of urban expression that acknowledges 
the diverse and flexible interest of the information age’ (Scott and Phillips, 2003: 93). See the ‘exploded axonometric analysis’ for 
design details in figure 10 (Scott and Phillips, 2003: 91).  

 
Fig. 10. Jersey City: exploded axonometric analysis 

It has already been mentioned that practitioners usually do not work with spatio-temporal concepts so that they find it difficult to deal 
with time. Lynch has already been an exception to this in 1972 when he published ‘What time is this place?’ He may be even 
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considered as a forerunner to urban time policies. Lynch therefore deserves to be(re)read, for example, his attempt to clarify the 
issue:  

‘One can think of several dimensions along which time structure can vary:  

a) its grain, or the size and precision of the chunks, into which it is divided;  

b) its period, or the length of time within which events recur;  

c) its amplitude, or the degree of change within a cycle;  

d) its rate, or the speed with which changes occur;  

e) its synchronization, or the degree to which the cycles and changes are in phase, or begin and end together;  

f) its regularity, or the degree to which the preceding characteristics themselves remain stable and unchanging, and  

g) (in the human case and more subjectively) its orientation, or the degree to which attention is focused on past, present or 
future’ (Lynch, 1972, 76-77).  

Lynch also -as a true practitioner-describes some policies for changing things such as: the organization and celebration of time, 
change intelligence, prototypes, conservation, preservation, time enclaves and change management. What about instruments or 
methods of design?  

According to Lynch a number of general methods is available to us: ‘One is the visible accretion of the signs of past events which 
makes apparent the depth of historical time [-temporal collage-]. Another is the display of recurrent, opposed states which makes us 
aware of rhythmic time by contrasting the present state with remembered and expected states [-episodic contrast-]. Still another is the 
direct display of environmental change, when by transforming the scene – or shifting the viewpoint of the observer – the change can 
be made sufficiently palpable to be perceived in the experiential present [-the direct display of change & design for motion-]. Finally, 
there may be ways of symbolically speeding or slowing otherwise imperceptible changes – changes too glacial or too feverish to be 
seen – so as to bring them within our perceptual grasp [-patterning of long-range change-]. All these modes have their own 
characters. None of them is practiced today [-in 1972-] in any systematic way’ (Lynch, 1972, 168).  

In addition to these four methods Lynch speculates about extending ‘our perceptual reach by artificial means, in order or sense 
environmental changes’ (‘mutoscopes’). With ICT as a visualization tool this is within reach today.  

‘All of these ideas open rich possibilities for experiment, for training and for public participation. While adding directly to our 
enjoyment of the world, they could also serve to vivify and make coherent our image of time’ (Lynch, 1972, 189).  

With the rise of ICT, the question ‘What time is this place?’ is indeed an intriguing one. Planners and designers are essentially 
dealing with the future, in particular with the long run. But how can they succeed without mastering time?  

‘Being alive is being awake in the present, secure in our ability to continue but alert to the new things that come streaming by. We 
feel our own rhythm, and also feel that it is part of the rhythm of the world. It is when local time, local place and our own selves are 
secure that we are ready to face challenge, complexity, vast space, and the enormous future’ (Lynch, 1972, 89).  

7.3 A design studio  

 
After having dealt with promising new ideas in section 7.1 and some time-honored old ideas in the previous section, the present 
section will be about a specific approach to the search for new spatial concepts. The Network City design studio started as a 
cooperation between the Dutch Ministry of Housing, Spatial Planning and the Environment, and the Faculty of Architecture at Delft 
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University of Technology back in 1997. The studio can be visited at: < http://www.networkcity.nl >. It involves staff, PhD students, 
contract researchers and undergraduate students in their final year. There are also (international) links to experts working in the same 
field. A new spatial concept similar to a new product of service, results from a complex interaction between three pillars: a societal or 
social, an economic-legal and a technological one. Figure 12 refers (Van Mieghem, 1995: 5).  

 
 

The studio approach is one of design-oriented research aiming at possible futures – as design can demonstrate and visualize what 
could be. Possible futures tend to relate to the long term. In order to bridge the gap between a distant future and today’s practice a 
number of location-specific test-beds has been chosen:  

• the future urban agglomeration,  

• the ‘rest’ of the Netherlands, beyond the ‘periphery’,  

• the ‘mainport’ as node of a logistic network,  

• the ‘euroregion plus’, beyond the Dutch border.  

Right from the start (Drewe, 1996) the studio has focused on the opportunities offered by ICT. It is the rise of ICT in the 1990s that 
has triggered network thinking in urbanism. In order to understand the new technology and its implications for urban form, there are 
lessons to be learned from other urban technology systems such as water, energy and transport (their infrastructures, services and 
uses).  

Time and the ‘Network City’ have been sketched at the outset in section 1. But so far in the studio, time has been dealt with mainly in 
relation to mobility and logistics. One of the projects has been about mobility and space-time behavior of the elderly (outdoor 
mobility of older people). This has been a European project with partners in Germany, Finland, Italy and Hungary (Mollenkopf et al, 
2003, 2004). Another project deals with so-called seamless multimodal passenger mobility, i.e. chain mobility and activity-travel 
behavior. Logistics have been studied as part of the positioning of seaports and airports (Drewe and Janssen, 2002). Logistics are 
related to the time use of companies, basic rhythms and space-time budgets as mentioned before.  

Hence there is still a large area of research to be covered. An important source of inspiration is the work of LABSAT at the 
Politecnico di Milano. LABSAT stands for Laboratory of Research and Design of Temporal Architecture Systems. This brings us to 
urban time policies, our next topic.  

7.4 Urban time policies  
‘Tempi della Città’ or times of the city is the expression coined for urban time policies in Italy in the 1980s, imitated by other 
European countries later on. The aims of these policies in Italy are fourfold:  

• ‘improvement of the quality of life for citizens through a better organization and allocation of living and working hours;  

• modernization of public administration by simplifying its procedures, the opening of services oriented towards the 
temporal profile of demand, the decentralization and integration of services and office counters;  

• up-grading of public spaces to favour networks of socialization and to accommodate temporary dwellers and residents on 
mobility conditions;  

• reconciliation of the competition between residents and temporal dwellers, between workers and service users’.  

(Mareggi, 2001, 4-5)  

How has one tried to reach these aims? Mareggi (2001) lists seven thematic areas or domains of intervention each of which refers to 
real-world experiences or cases (today, between 140 and 170 cities have adopted an urban time policy):  
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• accessibility of services to the public (focusing on different age groups such as children and the elderly),  

• integrated design of public spaces,  

• time banks, that is the exchange of periods of time among people with different needs,  

• mobility agreements to desynchronize the start/end of activities in an attempt to improve traffic conditions and to promote 
the use of public transport and sustainable mobility,  

• opening hours of shops,  

• school hours, desynchronizing them in order to decongest rush hours, create safe routes for pupils and add public 
transport lines,  

• cultural and touristic promotion of cities, e.g. changing opening hours of museums daily, on Sunday and annually.  

Similar examples can be found in Germany, Finland, the Netherlands and France. See Boulin and Mückenberger (2002) for details, 
in especial the second part.  

Although the design of public space is the primary domain of intervention of conventional urban design and planning (though the 
design may not necessarily be integrated), there is much more to urban time policies. They start from a temporal description of 
spatial phenomena and a multidisciplinary scientific reflection which leads to an innovative problem formulation. The underlying 
concept of the post-industrial city echoes the New Charter of Athens evoking sustainability, flexibility, dispersal and mobility. As 
mentioned before, urban time policies are also dictated by law. These policies are closely related to a political process at the local 
level in which trade unions but, above all, women have played an important part (‘Women change Times’). A specific procedure as 
been set up ensuring a concerted action of politicians and a variety of actors (directors and technicians from public administrations, 
experts, trade unions and employees, business firms and users). This is referred to as multipartner tables of co-design. Finally, a set of 
techniques has been developed at the Politecnico die Milano helping to identify, simulate and monitor the transformation processes 
of an area’s spatio-temporal architecture, the key concept being the ‘chronotope’.  

Searching for new instruments of urban planning and design, the so-called chronotopic maps are of primary importance (chronotopic 
maps may be synthetic, cinematographic or chronomatic systems for local mobility.)  

What exactly is a chronotope? According to Guez (2002) a chronotope refers to:  

• an urbanized space, transformed over a long period of time, occupied by residential and temporal populations with cycles of uses 
that constitute typical temporal architectures,  

• where the presence of populations alternates or clusters during daily, weekly and annual (seasonal) cycles,  

• spaces attracting populations because of their residences and the accessible activities located there,  

• within these urbanized spaces people and goods move in daily, weekly and annual cycles.  

Within a chronotope, the distribution of populations in closed and open spaces, public and private spaces depends on rhythms marked 
by the coupling of activities, means of communication and transport.  
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Fig. 12. A chronotopic map of Pesaro (Commune di Pesaro, 1999: 34 & 35) 
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Figure 12 is the prototype of a chronotopic map (Commune di Pesaro, 1999: 34 & 35). 

A similar analysis has been produced for a quarter in Paris, Châtelet-les-Halles. The presence of a metro-RER station is the reason 
why the RATP has been interested in the daily cycle of commercial activities and flows of pedestrians (as will be shown in the next 
section, the RATP is interested in organizing transport according to the ‘new urban rhythms’) See also Laousse (2003). Figures 13 
shows Châtelet-les-Halles at different hours of the day.  
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Fig. 13. Châtelet-les-Halles at different hours of the day 

How does the chronotopic analysis relate tot the preceding areas of search for new instruments of planning and design? This kind of 
analysis would enhance emergent network-based concepts as well as ‘reread’ classics. Chronotopic analysis in itself, too, would 
constitute an important avenue research for a design studio ‘Network City’. But the preceding areas of search may also provide 
directions for further developing the chronotopic analysis. This also holds for ‘mobility in prospect’ to be dealt with in the section 
that follows.  

Urban time policies started before the rise of ICT. The chronotopic analysis does not seem to incorporate ICT properly yet. To do so, 
should not be too complicated if one takes for example the design proposals for the Hudson County Cyberdistrict as a starting point. 
It is important to integrate ICT because it supports the development of new temporal regimes.  

Urban time policies, if they have a spatial dimension, are essentially geared to site planning. Urban planning and design, however, 
also deals with the urban whole or claims to do so. This requires links with urban technological networks. See levels one and two of 
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the ‘Network City’ (figure 1) or examples from emergent network-based concepts (figures 8 and 10). Mobility, too, is a clear case at 
hand. Chronotopes include people and goods moving in daily, weekly and annual cycles. These moves may have origins and 
destinations elsewhere in the city. When the RATP has commissioned a chronotopic study of Châtelet-les-Halles it has concluded 
that, despite the new insights gained from this kind of analysis, further developments are needed leading to a so-called multilevel 
spatio-temporal navigation as shown in figure 14 (Laousse, 2003: 154). This includes levels above and below the level of the 
chronotopic analysis. See also Bailly (2002). Urban time policies, on the other hand, already extend to ‘mobility agreements’ as 
demonstrated by the case of Bolzano (Commune die Bolzano, 2000). This brings us to our final topic.  

 
Fig. 14. A modular system of spatiotemporal navigation (Laousse, 2003: 154) 

7.5 Mobility in prospect  
Throughout this essay, mobility has been an integral part of dealing with time in urban planning and design. In fact, the ‘Network 
City’ as a new paradigm translates into an integrated planning of land use and urban technology systems, including those catering for 
mobility. The latter, however, is not going to stay the same. Mobility, in prospect, has to cope with new urban rhythms. Bailly and 
Heurgon (2001) from RATP provide directions for future mobility. This includes ICT, not as a substitute for transport, but as an 
element of choice and convergence (Drewe, 2003). The scene is set by the evolution of urban rhythms before tackling mobility as the 
target of urban time policies, following French and European, and in particular Italian experiences.  

The evolution of urban rhythms has some important consequences for the mobility of passengers:  

• mobility increases and becomes more complex,  

• trip motives change,  

• leisure time and tourism multiply the number of occasional trips,  
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• big events impact the rhythm of urban life,  

• activities become more complex and less regular,  

• urban populations are segmented into minorities of hypermobile (nomade) and sedentary populations and a majority of 
those who display an average level of mobility,  

• in a mobile society, immobility is a primary cause of exclusion,  

• a mobility education is needed,  

• accessibility for all is at stake.  

The implications for the organization are that peak hours will stay, but quiet hours will decrease and a continuous function of 
transport is called for with more tailor-made services. It will not be easy for existing public transport to adapt. Nevertheless the report 
informs about various initiatives to adapt services to the evolution of urban rhythms. The use of ICT is part of these initiatives.  

(By the way, Bailly and Heurgon (2001) also deal with the mobility of goods and entrepreneurs are considered as important actors 
with regard to mobility. This is in line with the dual notion of space-time analysis adopted in this essay).  

By way of conclusion, future mobility -in line with the evolution of urban rhythms- requires:  

• new approaches to mobility research (models, mapping such as chronotopes and monitoring),  

• innovations in mobility services which ask for concerted actions of different players,  

• new regulations.  

Let us single out the rethinking of concepts and evaluation criteria applied in today’s urbanism and transport policy.  

Density, for example, can no longer be used as an indicator of potential exchange unless it is combined with accessibility (taking into 
account different speeds, from pedestrians tot electrons, and different kinds of transport, i.e. passengers, goods and information). The 
continuity of the built environment, used to delimit politico-administrative boundaries, needs to be revisited as passengers travel 
beyond 30 km/h. Physical proximity or distance become less important. As the growth of distance covered by trips correlates with 
the growth of speed, access time becomes  
preferable to distance. A nearby place can be less accessible than a place far away. A final example is geographic centrality which 
within an agglomeration no longer guarantees accessibility. It can even be a handicap for private-car users. New centralities emerge 
at nodes of interconnection and multimodal platforms polarizing various urban functions. As a consequence, the notion of inner city 
or city center changes. Notions more operational in future are polarization, functional specialization and thematic concentration. 
Hence (future) mobility clearly tends to clash with conventional urban planning and design once time is taken seriously in the ICT 
age. The paradigm challenge becomes even more urgent.  

8 EPILOGUE  
In 1969 Hägerstrand, the founder of the space-time model, presented a paper to the European Congress of the Regional Science 
Association in Copenhagen entitled ‘What about people in regional science?’  

‘Historically, social scientists studying the effects of space on human behavior tended to treat time as an external factor, something 
that is relevant to understanding a given phenomenon, but not essential. Activity choices were seen being made in the context of 
distance alone such as with the gravity model, and often these decisions were seen in an aggregate sense, with individual decisions 
viewed as minor variations of those of larger zonal-based groups’ (Corbett, 2003: 1).  

Does not the question ‘What about people?’ also hold for conventional urban planning and design? Does not asking ‘What about 
time?’ bring back people in urban planning and design? This is most clearly proven by urban time policies. The chronotopic analysis 
reveals echoes of the past, present rhythms and the simulated presence of the future (Laousse, 2003). What better way of answering 
Lynch’s time-honored question ‘What time is this place?’  
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