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

Paul DREWE 

(Prof. Paul DREWE, Delft University of Technology, Design Studio ó The Network Cityô, Faculty of Architecture, 

Berlageweg 1, Delft, p.drewe@bk.tudelft.nl) 

 

 

óThis web of time ï the strands of which approach one another, bifurcate, intersect or ignore each other through the centuries ï 

embrace every possibilityô.  

(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 ï 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:  

Å major trends of temporal development,  

Å basic rhythms of time use,  

Å 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 óguinea-pigô 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:  

Å analyzing emergent network-based concepts,  

Å rereading the classics,  

mailto:p.drewe@bk.tudelft.nl
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Å a design studio,  

Å urban time policies,  

Å 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 óWhat about time in urban planning and design?ô we are also asking óWhat about people in urban planning and 

design?ô This is most clearly proven by urban time policies. They are also the best way of answering Lynchôs time-honored question 

óWhat time is this place?ô  

1 TIME AND THE óNETWORK CITYô  

The óNetwork Cityô 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):  

Å 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).  

Å 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.  

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

2 TIME AND SPACE, MUTU AL 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 ï at least in some 

countries ï 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 ï 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  ï 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):  

Å a globalizing economy pressures companies to function around the clock, ófollowing the sunô,  

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

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

Å womenôs labor participation has increased significantly starting in the sixties,  

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

Å 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 branchïlifeïcycles; 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 RHYT HMS  

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 womanôs 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:  

Å life expectancy,  

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

Å discretion or choice with regard to time use,  

Å 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 ódisturbingô 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 ówhereô, 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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Å óla fuite en avantô: time use dictated by market forces, continuous time (around the clock) and individual times dominate  

Å óla fuite en arri¯reô: growing resistance to flexibilization, back to traditional rhythms and collective times  

Å 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 ótimescapesô.  

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:  

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

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

Å employed persons sleep less and have less free time,  

Å 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 ótime use in an increasingly busy societyô. 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 ódigital divideô, measured in terms of PC use, has 

widened.  

A final word about mobility: óAfter 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 transportô (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 ôgrand trendsô. 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 universityôs 

main building. Then, he stops at a restaurant in a nearby city for dinner and ónetworkingô. The chain of mobility is rather complicated 

as it comprises private car, train, taxi, walk, train, walk, train and private car again. As the actorôs wife takes him to the station and 

picks him up there (ókiss and rideô), 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 ósynchronization technologyô.  
 
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 óas part of workô as distinguished from ótravel excluding travel as part of workô. This separation is 

important because a householdôs 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 actorôs 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 countryôs 

metropolitan area. However, the frequent malfunctioning of the railway system puts a serious strain on the actorôs 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:  

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

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

Å 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 actorôs 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 colleagueôs 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 ótravel on the electronic highwayô (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. Diannôs 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 óblue 

nowhereô (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 ógood weatherô with physical distance between cities turning into milliseconds. But one may encounter óbad weatherô, 

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 ï University of Texas at San Antonio 

 
Table 4. Traceroute report: home ï 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 óinsertingô 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 clientsô 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 ólogistics zonesô and (non-spatial)ô 

logistic regimesô (Hesse, 2002). See also Lªpple (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, óTerritorial Time Plansô 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 óNetwork Cityô 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 ósound bitesô ï such as sustainability, 
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connectivity and the like ï 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:  

Å 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;  

Å the linear city of international transport connections (motorways, railwaysé.) and their oases of continuous time (stations, 

motorway stops, seaports, airports, taxi stops);  

Å the archipelago city with their emerging óbastions of continuous timeô-services and production still largely organized in a 24 hours 

sequence: industrial plants, restaurants, hospitals, hotels, police stations, fire brigade stations;  

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

Å the virtual city of networks, the WWW and its electronic appendices (computers, telephones, televisioné) 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 óNetwork Cityô as starting point for our search of new instruments? In session 1 its relationship with time has 

been explored. Throughout this essay the óNetwork Cityô 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 ór®seaux de villesô (France), óStªdtenetzeô (Germany) or óstedelijke netwerkenô 

(The Netherlands). In an earlier paper (Drewe, 2003) network thinking has been put to a test by:  

Å analyzing emergent network-based concepts,  

Å rereading the classics,  

Å 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 óMillennium Cityô (Page et al, 2003) and the óHudson County Cyberdistrictô (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:  

Å development of a county-scale organization to stimulate the growth of e-commerce, e-business, e-government, distance education 

and telemedicine;  

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

components;  

Å 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);  

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

Å 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);  

Å creating of Neighborhood Transportation Zones around the Network Stations (mixed vehicle streets catering to low-impact 

vehicles);  

Å 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:  

Å Network Neighborhood Initiative,  

Å Network Enterprise Initiative,  

Å 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.  

Å 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);  

Å 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;  

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

Å 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 óbricks and mortarô 

to digital networks and to create demand for mixed function facilities. Several projects are envisaged:  

Å e-government targeting government services to citizens;  

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

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

Å micro business web assistance, for example óbricks and clicksò of retail stores;  

Å 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 óchronotopesô, say, of Network Neighborhood Centers or to do so as part of a 

pilot project. Chronotopes are óéphysical places of spatial and temporal architecture animated by the rhythms of presence and co-

presence of its citizens and temporary inhabitantsô (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. Todayôs investigations of time and space, in particular 

the space-time budget analysis own a lot to a classic; that is to Hªgerstrandôs space-time model developed in the 1970s (see Corbett, 

2003).  

óOver thirty years after it was first introduced, Hªgerstrandôs 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 societyô 

(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 óNetwork Cityô, 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 ódeath of distanceô in milliseconds. The network in its modern meaning is 

characterized by three principal criteria:  

Å óTopological Criterion. The research of direct relations without intermediary and the desire for ubiquity, produces a very 

specific interest in the topology of a network.  

Å 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.  

Å 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 

usersô (Dupuy, 2000: 5).  

Both the kinetic and the adaptive criterion relate to the time dimension. Take for example the actorôs daily space-time budget 

described in section 6. The actorôs 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 todayôs network urbanism. Are there still lessons to be learned from Wrightôs óBroadacre Cityô 

(Wright 1940, 1943; Grabow, 1977). And what about the other classics such as Cerd¨? Are Cerd¨ôs 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 ótheory of the urban webô clearly shows. He could equally be ranked among those who 

have produced emergent network-based concepts though his óconnecting the fractal cityô-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: 

ó(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 Princeôs 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 ófunctional notesô 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:  

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

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

Å 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 óéhas 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 ó(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 ónew science of networksô: awaiting to be applied to the 

complex network of the city. These óoutsideô 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 óneed for mixed primary usesô:  

óThe 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 commonô (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 óthe image of the cityô (Lynch, 1960). This work has inspired Roberts et al (1999) 

in developing the óintegrated metropolisô, another emergent network-based concept. The image of the city óhas also inspired Scott 

and Phillips (2003) in their urban design for Jersey City: however, in relation to electronic space or electronic networks.  

óTo 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 ageô (Scott and Phillips, 2003: 93). See the óexploded axonometric analysisô 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 óWhat time is this place?ô 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:  

óOne 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 

futureô (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: óOne 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 ï or shifting the viewpoint of the observer ï 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 ï changes too glacial or too feverish to be 

seen ï 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 wayô (Lynch, 1972, 168).  

In addition to these four methods Lynch speculates about extending óour perceptual reach by artificial means, in order or sense 

environmental changesô (ómutoscopesô). With ICT as a visualization tool this is within reach today.  

óAll 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 timeô (Lynch, 1972, 189).  

With the rise of ICT, the question óWhat time is this place?ô 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?  

óBeing 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 futureô (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 ï 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 todayôs practice a 

number of location-specific test-beds has been chosen:  

Å the future urban agglomeration,  

Å the órestô of the Netherlands, beyond the óperipheryô,  

Å the ómainportô as node of a logistic network,  

Å the óeuroregion plusô, 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 óNetwork Cityô 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  

óTempi della Citt¨ô 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:  

Å óimprovement of the quality of life for citizens through a better organization and allocation of living and working hours;  

Å 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;  

Å up-grading of public spaces to favour networks of socialization and to accommodate temporary dwellers and residents on 

mobility conditions;  

Å reconciliation of the competition between residents and temporal dwellers, between workers and service usersô.  

(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):  



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  
31 

 

Å accessibility of services to the public (focusing on different age groups such as children and the elderly),  

Å integrated design of public spaces,  

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

Å 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,  

Å opening hours of shops,  

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

transport lines,  

Å 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 (óWomen change Timesô). 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 areaôs spatio-temporal architecture, the key concept being the óchronotopeô.  

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:  

Å 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,  

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

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

Å 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 ónew urban rhythmsô) 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 órereadô classics. Chronotopic analysis in itself, too, would 

constitute an important avenue research for a design studio óNetwork Cityô. But the preceding areas of search may also provide 

directions for further developing the chronotopic analysis. This also holds for ómobility in prospectô 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 óNetwork Cityô (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 ómobility agreementsô 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 óNetwork 

Cityô 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:  

Å mobility increases and becomes more complex,  

Å trip motives change,  

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

Å activities become more complex and less regular,  

Å urban populations are segmented into minorities of hypermobile (nomade) and sedentary populations and a majority of 

those who display an average level of mobility,  

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

Å a mobility education is needed,  

Å 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:  

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

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

Å new regulations.  

Let us single out the rethinking of concepts and evaluation criteria applied in todayôs 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 óWhat about people in regional science?ô  

óHistorically, 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 groupsô (Corbett, 2003: 1).  

Does not the question óWhat about people?ô also hold for conventional urban planning and design? Does not asking óWhat about 

time?ô 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 

Lynchôs time-honored question óWhat time is this place?ô  
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ABSTRACT 

Due to global economic change, European cities have to deal with a transition from ócentres of productionô to ócentres of servicesô. 

Managing this transition poses an immense challenge to cities and in particular to old industrial cities. This translates to a 

reconfiguration of the social and physical landscape, because traditional industries disappear leaving unemployment and derelict sites 

in the midst of cities.  

In the course of the EU-project MASURIN (Management of Sustainable Revitalisation of Urban Industrial Sites), our research team 

conducted six in-depth case studies on former industrial sites in Gothenburg (S), Liverpool (UK), Lisbon (P), Berlin (D), Steyr (A) 

and Barcelona (ES), collected environmental, social and economic data and analysed the management process in each case. This 

paper critically analyses the impacts of change and the management of change in two cases studies, namely óAm Borsigturmô in 

Berlin/Germany and óSpeke Garstonô in Liverpool/United Kingdom. The two case studies exemplify that revitalisation processes 

differ from case to case and significantly depend on the political and administrative framework, funding mechanisms and the ability 

of stakeholders to co-operate effectively. However, even though each city chose a slightly different redevelopment approach, certain 

key factors and approaches need to be in place that allow cities to react to changes and to redevelop old industrial sites in a successful 

and sustainable manner.  

The second part of the paper deals with lessons learned in all six case studies. The cases illustrate that in complex systems such as 

cities local circumstances, stakeholdersô views and the types of organisations involved play a major role. Thus, open communication, 

learning throughout the process, trust, and close coordination among private and public stakeholders are essential factors in a 

successful revitalisation process. Several stakeholders emphasised the importance of remaining flexible in an ever changing market 

and adapting to the circumstances as they arise. Following a vision and a concept helps to give the process continuity and orientation, 

whereas rigid masterplans and over-regulation compromise flexibility and an adaptive response to changes. In the long run, the 

creation of resilient neighbourhoods and a sustainable urban form are necessary. Remaining flexible and adaptive throughout the 

redevelopment process and creating mixed use sites that are successful for the long term within a functioning public-private 

partnership framework are some of the major lessons learned in revitalisation processes and are basic requirements for cities in 

managing change.  

1 INTRODUCTION  

Cities are constantly affected by change and need to find effective mechanisms to deal with social, economic and environmental 

change. More specifically, many old industrial cities in Europe are left with former industrial and now abandoned, derelict and often 

contaminated urban sites in their midst. Stakeholders in urban areas need to tackle all issues critical on such a site simultaneously in 

order to improve environmental conditions, attract companies and create jobs. Our research team conducted six in-depth case studies 

on former industrial inner-city sites in European cities and scrutinized the mechanisms which lead to a successful revitalisation.  

The urban system has been profoundly affected by the changes about which all geographers write: the increasing globalization of the 

world; and the informationalization of the economy, the progressive shift of advanced economies from goods production to 

information handling, whereby the great majority of the workforce no longer deal with material outputs (Hall 2003). For many 

European cities with old industrial sites, the transition from ócentres of productionó to ócentres of servicesô had and in many cases still 

has a tremendous impact on a cityôs image, labour force and the spatial and socio-economic framework. Traditional industries have 

become obsolete or moved to suburban regions or countries with less expensive labour costs. As is demonstrated by our case studies, 

cities have to cope with the consequences of those changes such as social decay, joblessness and environmental contamination. Old 

industrial sites often lie on prime real estate in the core of a city and cities could derive multiple benefits from reusing those sites 

such as recycling and decontaminating land, reducing greenfield development and offering attractive jobs in city centres (Collaton 

and Bartsch 1996, Koll-Schretzenmayr 1999, Tomerius 2000). However, revitalising derelict inner city sites represents a major 

challenge for a city and is afflicted with many uncertainties and unknowns. Thus, a number of important questions arise: how should 

we deal with uncertainties in planning? Which management approaches and instruments should be chosen and how can sustainable 

and long-lasting change be achieved in highly complex and long-term redevelopment projects?  

In this paper, we critically analyse and describe two case studies of Berlin óAm Borsigturmô, Germany and Liverpool óSpeke 

Garstonô, United Kingdom highlighting the impacts of a changing economy on labour markets and its socio-economic, political and 

environmental consequences. We then analyse how the cities dealt with uncertainties and change emphasising successful 

management approaches, the role of partnerships in a multi-stakeholder setting and the need to involve the public and the private 

sector. Lessons learned in the section that follows draw attention to key similarities and success factors found in all six case studies 

such as flexibility, adaptability and the capacity to co-operate which enables cities to create long-lasting and positive change.  

2 METHODOLOGY  

The research team chose the case study analysis, because it enabled the team to conduct an in-depth comparative analysis of six 

different revitalisation examples. The case study method applied provided a scientific approach for integrating quantitative and 

qualitative knowledge (Scholz and Tietje 2002).Case study research does not primarily aim to discover a universal, generalisable 

truth, but to explore, understand and describe complex, contemporary phenomena such as revitalisation processes on inner-city sites. 

The initiation and the process of a revitalisation project strongly depend on setting and context. A case study allows an investigation 
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of a phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly 

evident (Yin 2002). Even though universal rules cannot be derived from case studies, contextual analyses, extensive data collecting 

and interviews allow a systematic way of looking at each case and enable researchers to learn about mechanisms which may be valid 

under similar circumstances. In order to achieve valuable and reliable results, certain principles have to be regarded.  

At the beginning of the analysis, the most important steps were to determine research questions and to select suitable and 

representative cases. A list of criteria was generated, which allowed the research team to separate relevant cases from those that were 

not suitable. In this initial screening phase, most cases could not be accepted for further analysis, because one criterion required some 

industrial reuse of the site. However, typical production-oriented industrial uses are rare and usually make up only a small fraction of 

all uses on a given site. Once the cases were selected, appropriate contact persons who also had time and resources to share 

information with the research team had to be found. The research team then developed a standardised ódata needsô sheet, which is 

particularly essential in analyses of multiple case studies. The data needs sheet fulfilled a two-fold function: first, it served as a 

guiding document for the interview process and was sent to interview partners prior to the interviews. Secondly, it presented a 

necessary framework to organise the evaluation, analysis and description of the cases.  

In order to improve validity and reliability of case studies, Yin (1994) proposes to use multiple sources of evidence, to establish a 

chain of evidence, and to have a draft case study report reviewed by key informants (cited in: Tellis 1997). The research team 

conducted literature searches, collected data from various sources and conducted on site-visits and interviews with different key 

individuals (from the private and public sector). The most valuable source of information were the interviews with 3-7 individuals 

per case study, which made a total of 30 interviewed persons. Interviewees included project managers at developer firms, a director 

and planners and engineers at city administrations, managers of regional and local agencies and organisations, a public relations 

manager and researchers. Each interview was recorded on tape and conducted by two researchers. This allowed researchers to jointly 

review interview results and thus enhanced reliability and robustness of the conclusions drawn from the case studies.  

Multiple cases strengthen results and increase confidence in the robustness of the theory (Tellis 1997).Conducting six different case 

studies helped researchers derive certain similarities and patterns as to how cities deal with change exemplified through revitalisation 

projects. Studying and comparing different cases provided the research team with in-depth knowledge about revitalisation processes, 

best practices and lessons learned. At the end of the case study analysis all interviewees were asked to review and comment on the 

draft version of the research results. This feedback helped improve the quality and reliability of the study.  

3 TWO CASE STUDIES  

3.1 Case study óAm Borsigturmô in Berlin/Germany  

3.1.1 Impact of change 

The 15 ha site óAm Borsigturmô lies in the North-western part of Berlin/Germany in the district Reinickendorf (see figure 1). Since 

the 1830s, this site has been used for industrial production such as locomotives produced by the famous entrepreneur family Borsig. 

100 years ago, the Borsig company was a symbol for economic growth in Berlin. More than 14,000 locomotives were produced in 

the factories on the site and exported to the whole world (Birk and Engel 2000). In the early 1920s the first high-rise building of 

Berlin was erected and named the ñBorsigturmò. To this day, it remained the landmark of the site.  

For economic reasons, production of locomotives in Tegel stopped in 1930, but other industrial activities on the site continued. Due 

to economic change, production on the site declined little by little. Only a few new companies moved there and by that time large 

parts of the site had already deteriorated. After the fall of the Berlin Wall, rapid structural changes took place. Berlin had been an 

enclave in the middle of the GDR (German Democratic Republic). This meant protection and support for companies which where 

willing to stay in West-Berlin, but it also restricted the potential for further development. After reunification, companies and 

investors were expecting a booming market in Berlin. Although the site óAm Borsigturmô was a contaminated industrial brownfield 

at the beginning of the 1990s (see figure 2), it also was a site with high development potential: it was a famous, well-known site 

embedded into the urban fabric with an excellent location next to highways, railways and underground transportation.  

  

Figure 1: Location of the site óAm Borsigturmô,  Figure 2: Site óAm Borsigturmô in 1992, Birk and Engel, 2000 

http://www.am-borsigturm.de  

http://www.am-borsigturm.de/
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The impact of change was dramatic. In the span of a few years, industry had to adapt to completely new market conditions. Due to 

speculation, land prices rose rapidly which forced industries and residents to leave the city and move to the suburban region. Derelict 

sites remained, and large investors and companies failed to appear. 

Physical/Environmental impact 

The site óAm Borsigturmô is situated in an excellent location: near the Tegeler Lake and with direct access to highway, 

railway and metro. As a derelict site, it had negative effects on neighbouring areas. The site was not accessible for residents 

and was an eyesore for the whole district. Due to its former industrial use, the site was partly contaminated and represented 

a long-term environmental risk.  

Impact on image 

The loss of companies and population also means a loss of image for the city. After the cityôs borders were opened, 

industries and residents moved from the city to the suburban region of Berlin. Between 1993 and 2000 Berlin lost 93,000 of 

its residents. Now the population stabilised. Image is an important factor in the severe competition on a global market. 

International investors can choose between several cities, which have the image to be ñglobal citiesò (Sassen 1996). If sites 

deteriorate and companies and residents move away, cities become unattractive for global players on the market. For Berlin 

as the new capital of a reunited Germany, the image of the city was crucial for attracting investors and new companies.  

3.1.2 How did the city deal with change? 

In 1992, Herlitz AG succeeded in the competition for the site óAm Borsigturmô and bought the site expecting a high profit. It founded 

Herlitz Falkenhöh AG (later RSE Projektmanagement AG) as a subsidiary to develop the site. Due to rising prices on the land 

market, the Berlin Senate decided to develop a concept, which was supposed to help stabilise land prices for industrial land and thus 

maintain industry within city borders. In November 1992, the site became part of this initiative called ISK (Industrieflächen-

sicherungskonzept), which meant a restriction to industrial use only. Further barriers for the developer RSE were: preservation of 

historic buildings, uncertainty in the degree of contamination afflicting the site, environmental requirements, zoning, integration into 

neighbouring uses and the general economic situation in Berlin. RSE embarked on a strategy to develop the site in intensive co-

operation with the City of Berlin, which was essential for successfully implementing the revitalisation concept. The transformation of 

the derelict site into a modern attractive location was only possible with the approval and support of the public administration. 

Additionally, neighbouring areas which had to be considered in a holistic concept for transformation belonged to the city of Berlin. 

Thus, an intensive public-private-partnership between RSE and the city of Berlin was a crucial precondition for a successful 

revitalisation.  

Besides the need for co-ordination with the public administration, RSE was highly dependent on the market and the demands of 

potential investors. To fulfil the needs of the market and of the city, a mixed use concept was chosen. In the meantime, the ISK-

concept was revised and the restriction to exclusive industrial use was lifted: uses were broadened to include production-oriented 

services. The concept at one time had been successful in stabilising land prices for industrial land, but it also became evident, that it 

did not take into account actual market needs and thus was no longer appropriate to satisfy current needs. The city of Berlin realised 

that it made no sense to conserve the prior conditions and adapted its strategies and plans to the changes. The changed economic 

situation was also an important issue in the discussions and negotiations between RSE and the city. The central question for the city 

was: How does manufacturing change in the city and how should the city react to economic changes (Birk and Engel 2000)? The 

revitalisation concept was adapted to modern requirements of light industry and production-oriented services.  

To realise the vision of a mixed use site, the area had to be opened to the population. The site was to be reintegrated into the urban 

fabric, but without neglecting its industrial history. Refurbished historic buildings became the brand of the site (see figure 3). The 

revitalisation of the site was a process, where the direction was clear but the approach as to how to realise the vision was uncertain. 

Many sceptics also doubted whether the process would be successful. Shop-owners of neighbouring streets were afraid of the 

competition with large shopping facilities on the revitalised site. Thus, surveys, demand analyses and architectural competitions were 

conducted before deciding on the ultimate mix of uses on the site. In the end, the following uses were realised: residential (206 flats), 

shopping (ñHallen am Borsigturmò), a health care centre, recreational and leisure facilities, restaurants etc. The high quality 

architecture substantially improved the image of the site and was honoured with special awards for excellent refurbishment. 

 

Figure 3: Aerial view of the site óAm Borsigturmô during revitalisation process, Birk and Engel, 2000 
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In 2003, the revitalisation process was approximately 80% complete. The site was cleaned-up, the quality of open space has 

improved, and historic buildings were preserved and adapted to new needs. óAm Borsigturmô became a truly mixed use site and a 

new economic centre of north-western Berlin.  

3.2 Case study of óSpeke Garstonô, Liverpool, United Kingdom 

3.2.1 Impact of change 

The city of Liverpool had several run-down and derelict neighbourhoods with high unemployment rates and a lack of job 

opportunities. Speke Garston, the case study site, was one of the hardest hit areas situated in the south of Liverpool with poverty, 

unemployment around 23% and few opportunities for locals to obtain jobs (http://www.sgp.org.uk/sgp.htm 2004). The site has a 

population of 23,400 and encompasses industrial, residential and commercial areas as well as green space, sports and leisure 

facilities. Accessibility to the site is excellent; several bus lines, rail lines, and national motorways connect the site with the rest of the 

city and surrounding areas (see figure 4). The Port of Garston is nearby and the Liverpool Airport is also located adjacent to the site. 

Figure 4: Speke Garston the Liverpool Region, Speke Garston Development Company, 2002a 

Brief historical background 

Conditions in Speke Garston are the result of major ups and downs in the economy over a span of decades despite a long succession 

of attempts to regenerate derelict neighbourhoods in Liverpool (Meegan 2004, Ireland, oral comm., 2003). The city has a long history 

of having to deal with substantial economic and social change. At the turn of the 20th century, the city was known as a regional and 

national port and trading city and was at the peak of its economic power. As global trade closed down during the inter-war years, the 

cityôs economic stronghold began to crumble because global trade came to a halt (Misselwitz 2004). A recession with high 

unemployment followed that was counteracted by land purchase programmes to enable industrial development on the outskirts of the 

city. Housing relocation programmes to new towns such as Speke Garston at the periphery were supposed to clear slum housing and 

improve housing conditions after the Second World War (Misselwitz 2004). Neither of these measures succeeded in helping 

Liverpool achieve its former economic glory. In the 1960s, a national relocation programme for national and multi-national 

corporations moved a lot of companies to Liverpool, created jobs and helped alleviate poverty (Misselwitz 2004). However, this 

second wind only lasted a decade when the social and housing problems created through relocation to the outskirts and a major die-

out of local businesses in the city centre combined with a general economic downturn in Britain initiated the next major wave of 

decline. The city of Liverpool lost half of its population since the 1930s. Between 1978 and 1991, 37% of jobs disappeared in 

Liverpool despite numerous urban policy initiatives to reverse the decline (Meegan 2004). 

 

Socio-economic impacts 

The general economic downturn in Liverpool also affected Speke Garston, because many companies abandoned the site 

and moved operations overseas or elsewhere in the region. New firms could not be attracted because of the areaôs poor 

image and lack of job skills in the local population. Without a major upgrade of the Liverpool airport, companies exhibited 

no interest in locating in Speke Garston (Green, oral comm., 2003). Extremely high unemployment rates and high crime 

coupled with a work force that to a large extent either had no skills at all or needed to be retrained represented an 

insurmountable hurdle to agencies responsible (Spencer, oral comm., 2003).  

Physical and environmental impacts 

High unemployment rates in the local population over decades also affected the area physically. Neither the city nor owners 

of houses or apartments were capable of investing in upgrading the housing stock or keeping the area from deteriorating 

further. The city was unable to invest in infrastructure improvements, maintaining green space or offering good public 

transport to the local population. Clean-up of contaminated sites from industry (e.g. tanning operations) that had left the site 

was equally impossible due to lack of funds. 

 

 

http://www.sgp.org.uk/sgp.htm
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3.2.2 How did the city deal with change? 

The above brief chronology of how change affected Liverpool exemplifies what the city and its population has had to endure in the 

last century. It also illustrates that numerous attempts made up until the early 1990s to respond to change such that neighbourhoods 

and the city as a whole can regain their former economic power proved fruitless in the long run (Meegan 2004). In 1993 Liverpool 

received Objective 1 status as one the poorest areas in the European Union with only 75% of average EU GDP. At that point, the City 

of Liverpool together with a national agency called English Partnership, responsible for promoting regeneration projects across 

England submitted a successful bid for UK and EU Objective 1 funding to support the establishment of a regeneration agency called 

Speke Garston Development Company (SGDC) in 1993 (Ireland, oral comm., 2003).  

Holistic management approach 

This influx of money enabled the subsequent establishment of a joint venture developer firm, limited by shares that would be 

responsible for upgrading the physical environment including infrastructure, road corridors and other common areas. That in turn 

would allow the company to engage in its second major task which was to promote Speke Garstonôs strategic sites to attract large-

scale investments to Liverpool (Speke Garston Development Company 2002a). The new regeneration developer company and its 

partner agencies knew that simply attempting to redevelop the site without simultaneously tackling high unemployment rates and 

poor housing conditions in the area would prove as insufficient as all other one-dimensional approaches in the past. This time, they 

wanted to design a holistic approach capable of creating long-term positive change for the area that would attract companies to Speke 

Garston, reduce unemployment through training and empowerment initiatives and improve the housing stock (Speke Garston 

Development Company 2002a). 

Therefore, a consortium of project promoters including the City of Liverpool helped establish two additional organisations, the Speke 

Garston Partnership (1995) and South Liverpool Housing (1999) funded through EU Objective 1 money and EU and national funds 

respectively. The Speke Garston Partnership (SGP) is in charge of establishing training and education programmes. They also 

address issues such as community safety, childcare and health thereby empowering the local population 

(http://www.sgp.org.uk/sgp.htm, 2004). South Liverpool Housing (SLH) is responsible for managing and upgrading 3,700 homes and 

for creating a safe and people-friendly environment (http://www.slhgroup.co.uk/). 

Revitalisation Status 

All three organisations in charge emphasised that this holistic and integrative management approach proved to be the right 

combination to create real and long-lasting change for the better. SGDC attracted large pharmaceutical and automotive companies 

such as a Jaguar production plant, numerous SMEs including suppliers and retail firms to the New Mersey Shopping Park (see figure 

5) (Speke Garston Development Company 2002b). They also restored several historic buildings and created e.g. a business village 

out of the former Bryant & May match factory. The airport of Liverpool was privatised and Objective 1 funding helped convert and 

rebuild it. Liverpool is moving up the league table of U.K. airports and today is one of the fastest growing in Europe 

(http://www.liverpooljohnlennonairport.com/about_us/index.html?history). In total, the company improved 192 hectares of land 

(Speke Garston Development Company 2002a) and planned to create 278,000 m2 of new industrial and commercial accommodation 

and 9,300 full-time jobs. The Speke Garston Partnership created two very successful education and training programmes to enhance 

employability of locals and reduce unemployment figures. The two programmes called JET (Jobs, Education, Training) and 

Partnership for Learning helped 4,000 people find jobs and trained 16,000 individuals through a diverse range of courses 

(http://www.sgp.org.uk/sgp.htm 2004). SLH has become a very successful and respected housing association that fulfilled all its 

major objectives such as refurbishing homes and establishing several youth and community initiatives in the first 5 years of the 

programme.  

 
 Figure 5: Speke Garston regeneration area, Speke Garston Development Company, 2002a 

http://www.sgp.org.uk/sgp.htm
http://www.liverpooljohnlennonairport.com/about_us/index.html?history
http://www.sgp.org.uk/sgp.htm
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In 2003, the revitalisation process is still on-going and will continue for many years to come, although Objective 1 funding will likely 

end in 2007. According to company officials, they created change through this partnership approach. Unlike project promoters in the 

past, it was crucial that new partners recognised that successful regeneration takes years to develop and understood that provisions 

need to be put in place that ensure a successful continuation of a regeneration process so that programmes initiated are finalised or 

supported until they are self-sustaining or no longer necessary. Speke Garston is thus well on its way of once again becoming an 

attractive business location and living environment. 

4 MANAGING CHANGE ï LESSONS LEARNED  

As the description of the two selected case studies demonstrates, a universal recipe for a successful revitalisation process does not 

exist. History, site conditions, funding mechanisms and regulatory framework fundamentally influence options for redevelopment. 

However, similarities and principles can be derived from six European case studies.  

Although the cases researched turned out to be good practice examples, they revealed risks, pitfalls and challenges that often occur in 

the course of a revitalisation process:  

Financial aspects:  

 high costs for clean-up, refurbishment, preservation of historic buildings etc.  

 liability issues regarding contamination  

 high dependence on funding: on very derelict sites initial funding is essential for starting revitalisation processes.  

Concepts and instruments:  

 misbelief that ñone concept fits allò: instead a concept has to fit to the conditions and framework given in each specific case.   

 insufficient integration into the existing urban fabric  

 short-sighted and inflexible planning and instruments 

Conflicts between public and private interests:  

 excessive and rigid zoning and environmental requirements 

 bureaucracy  

 private profit maximisation neglecting long term sustainable development 

 

Partly, our case studies were also afflicted with some of the risks, pitfalls and challenges mentioned above. But in the course of the 

revitalisation process that lasted decades the cities and developers managed to overcome those obstacles. Interviewees from different 

case studies emphasized similar principles, which have to be in place for a successful revitalisation. The following section reports 

major lessons learned in our study of revitalisation processes in six European cities.  

 

4.1 Vision and leadership  

In many cases, revitalisation is a long term process with many ups and downs. For implementation, a vision and a visionary are 

needed.  

First, having a clear vision of the desired goal, which is also communicated to and in the ideal case shared by all stakeholders, is a 

necessary ingredient to move change in a particular direction (Senge 1990, Wiesbord 1992, Wiesbord and Janoff 1995 in: Costanza 

2000). Following a vision does not mean that the process will not be adapted to new circumstances and market conditions, but it 

helps giving it continuity and orientation. Holding on to a vision makes it easier to communicate a concept and a strategy to different 

stakeholders and to make them believe in the project. Strong values and a vision are essential components in the sense-making 

process for management of complex systems (Olsson et al. 2003). 

Secondly, visionaries or key leaders are needed who believe in a projectôs future success and are willing to move through the cycles 

of the process (Swiss Federal Office for Spatial Planning 1999). In most of our case studies, developer companies assumed the role 

of leaders.  

In the case of Berlin, the vision of a mixed use site steered the whole revitalisation process. The details of the concept were adapted 

throughout the process, but the vision remained and was implemented successfully. The developer RSE can be seen as visionary in 

this case and was supported by other stakeholders such as the city of Berlin. RSE took the risk and believed in a prosperous future of 

the site óAm Borsigturmô. RSE was the key leader of the whole revitalisation process and was fully responsible for the outcome.  

4.2 Co-operation and trust 

A revitalisation process is also a social process, where stakeholders from the public and private sector with very different interests are 

involved. Inevitably, conflicts and misunderstandings arise throughout the process when different stakeholders are not satisfied with 

any part of the revitalisation. The best way to harmonise conflicts between public and private interests and finding a common 

solution is frequent and open communication and co-operation among all stakeholders. Successful co-operation can also result in 

public-private partnerships through e.g. clustering of companies and educational institutions on the same site to encourage and foster 

collaboration.  
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Balancing varying interests through intensive coordination and collaboration is essential for reaching an accepted and robust outcome 

and let ñwin-win-situationsò become more likely (Barton 2000). Therefore, trust among the stakeholders involved is a necessary 

precondition. Trust can develop in situations where all stakeholders openly communicate issues, can rely on each other, share a 

common vision, and most importantly participate in decision-making. Lack of trust between people on the other hand has proven to 

be a barrier to the emergence of collaborative arrangements (Baland and Platteau 1998 in: Olsson et al. 2003).  

All our case studies illustrate that communication, co-operation and trust between public and private stakeholders are essential for an 

efficient revitalisation process and a sustainable outcome. In Berlin, all interviewees emphasised that good communication between 

city authorities and developers was instrumental in implementing the revitalisation successfully. Due to the rapid changes that 

occurred in Berlin in 1989, a close co-operation between the private and public sector was particularly important and helped all 

involved adapt to new circumstances more quickly.  

4.3 Developer companies  

In many cases, developer firms or agencies are in charge of revitalising derelict old industrial sites. Even though the initiative to 

begin with the revitalisation process often comes from the public sector, executing the actual mandate to revitalise is often placed in 

the hands of developer firms. Public administrations derive multiple benefits from putting developers in charge of redeveloping sites. 

In many cases researched the public sector is represented on the board of the developer company. In this role, authorities can exercise 

control over how the site is to be developed. Developers have to assume full fiscal responsibility for their actions which forces them 

to be profitable. Some are financed through a mix of public and private funding, others have to finance themselves primarily through 

the private market. Developers thus find themselves in a challenging role also because they have to strike a balance between public 

and private interests. Therefore, private developers have to respond to market conditions and work a lot more efficiently and with less 

bureaucracy than would be the case if e.g. city administrations were in charge of revitalising sites. Because of their position between 

the private market and public requirements, developers are forced to closely co-operate and collaborate with the public sector as well 

as many other stakeholders such as companies or investors. Thus, developers often represent the functional link between 

organisational levels and stimulate the interplay between different stakeholders.  

The Speke Garston Development Company in Liverpool represented the centrepiece of the management approach followed in 

Liverpool. The holistic partnership approach between the developer company (SGDC), an organisation responsible for creating job 

training initiatives (SGP) and a housing association (SLH) proved to be crucial in the ultimate success of the project (see figure 6). 

Even though each partner had a clear and well-defined role and needed to implement its separate objectives and report to its 

respective board of directors, they closely co-operated, exchanged information and relied on each other throughout the process. The 

developer also cooperated with numerous other important stakeholders such as public agencies at the local, regional and national 

level in support of the revitalisation process. 

       

     Figure 6: Coming Together Sculpture, Speke Garston, Liverpool,  

     http://www.leighspaints.co.uk/news/MerseysideSculpture.asp   

4.4 Flexibility in complex processes  

Revitalising old industrial sites in the middle of urban areas is a highly complex issue and confronts those responsible with major 

challenges (Tomerius 2000, Koll-Schretzenmay 1999, Stahl et al. 2001). Additionally, revitalisation is afflicted with many 

uncertainties, because it is impossible to accurately predict market developments such as the success of particular industries, or 

housing needs for the long term. The case study of Berlin illustrated the high level of uncertainty the city faced regarding its social 

and economic future.  

Traditional instruments, such as blueprints and command-and-control approaches, have proved to be inappropriate for managing 

change, because they do not address the complexity and inherent uncertainties of the process (Folke et al. 2002, Adger 2003). 

Traditional instruments such as masterplans without provisions for modifications attempt to control change and are based on beliefs 

in linear processes and complete knowledge. In contrast to a command-and-control approach, management that accepts uncertainty 

and seeks to build resilience can sustain social-ecological systems, especially during periods of transformation following disturbance 

(Folke et al. 2002). As our case studies demonstrate, changes like the shift from production-oriented industries to services have a 

dramatic impact on cities and cause major disturbances in the previously fairly stable social, economic and spatial patterns. Such 

http://www.leighspaints.co.uk/news/MerseysideSculpture.asp
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periods of change are perceived as crises, but they can also be seen as starting points for renewal. The best way to deal with or even 

benefit from sudden changes and uncertainties is to remain flexible and adaptive (Carpenter et al. 2001). Thus, policies and tools 

which try to steer such processes must also be flexible and adaptable. Continuous, feedback-driven reassessment of measures and 

actions and a comparison of current developments to the vision aimed at are essential.  

The Liverpool case study illustrates how a regeneration process can be initiated and implemented successfully despite high 

uncertainties as to how the market would respond or whether training programmes for locals really would yield skilled workers. The 

Speke Garston Development Company wrote a very short masterplan that included e.g. clear guidelines of how to handle 

infrastructure upgrades that would occur at the very beginning of the process. However, it only very roughly specified planned 

developments for different areas of Speke Garston and left a lot of room for later modifications and detailed planning. They thus 

acknowledged that years later in the planning process, changes in plans would almost certainly be required in order to achieve the 

objectives set out at the start of the revitalisation process. 

Adaptive management is a very promising approach for managing uncertainties. The instrument was conceived and first applied in 

the areas of environmental assessment and resource management to develop more effective and more resilient policies (Holling 

1978). Gunderson (2000) states that most policies are really questions masquerading as answers. Since policies are questions, then 

management actions become treatments in the experimental sense. This view encapsulates part of the essence of adaptive 

management. The basis for this approach lies in the recognition that in natural and socio-economic systems as in urban systems, we 

often face incomplete information, uncertainty, unknowns, und unexpected events (Holling 1978). Nevertheless, we need to deal with 

uncertainty which requires the use of experiments allowing those involved in the experiments to assess successful and failing 

approaches (Walters and Holling 1990).  

Adaptive management is a feedback-driven learning process (see figure 7) involving diverse stakeholders from different levels. If all 

stakeholders in a redevelopment process including the public sector demonstrate a level of flexibility and adaptability, the likelihood 

for succeeding in a very competitive regional and global market increases.  

 

  

Figure 7: Adaptive Management Cycle 

Source: http://www.fsl.orst.edu/ncama/intro.htm  

Adaptive management is also a useful tool to build resilience in systems facing uncertainty (Folke et al. 2002). The term ñresilienceò 

was introduced by C.S. Holling in 1973 to better understand non-linear dynamics of ecosystems (Holling 1973). Today, the concept 

of resilience is also applied to socio-ecological systems. Resilience of social-ecological systems is determined by the magnitude of 

perturbations that they can absorb and still retain their overall function; the degree to which the system is capable of self-

organisation; and the degree to which capacity can be built for learning and adaptation (www.resalliance.org). More resilient systems 

are able to cope with a higher level of disturbance and have the capacity necessary to re-organise when change is unavoidable 

(Quinlan 2003, p.4). Thus, managing for resilience can be an answer to the question of how to deal with change. If resilience and 

adaptive capacity are improved, vulnerability to change decreases.  

5 CONCLUSIONS 

Revitalising old, partially or fully abandoned and often derelict and contaminated industrial sites that are located in the middle of 

urban areas is and will remain an important topic for decades to come. Drivers of change in cities include changes in the global 

economy, a shift toward more service-oriented industry and a die-out of industrial sectors that have become obsolete. Cities with a 

high proportion of industrial sites in their midst are thus confronted with having to find ways and means to revitalise those areas, 

respond to changes and attract a diverse mix of uses to the site. 

The two case studies of Berlin and Liverpool amply illustrate the challenges cities face when embarking on regenerating a derelict 

and contaminated site that also has a very poor image. The developer in close co-operation with the city of Berlin began to restore the 

site óAm Borsigturmô in Berlin during a very turbulent period just after former East-Berlin was opened to the West. They 

simultaneously struggled with and benefited from the social and economic changes after the fall of the wall. A loss of jobs in the city 

in combination with residents moving to suburban areas to seek better opportunities contributed to worsening the situation. On the 

other hand, Berlin became a prime area for international, national and regional investment as it advanced to become the capital of 

Germany. The developer thus managed to realise a mixed use concept in only 10 years that resulted in new jobs, a balance of 

industry and SMEs and an attractive and more resilient neighbourhood popular with many Berlin residents. 

The site óSpeke Garstonô in Liverpool was in desperate condition after decades of economic struggles, high unemployment, high 

crime rates and numerous failed attempts to improve the situation. The influx of Objective 1 and national funding was the basis for 
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the holistic approach embarked upon in the early 1990s. A developer company handling physical upgrades of the area and attracting 

new companies, an organisation responsible for establishing job training initiatives for locals and a housing association in charge of 

improving the housing stock were created to assume primary responsibility in regenerating Speke Garston. In less than 10 years, the 

three organisations were instrumental in creating long-lasting change. They created thousands of jobs, attracted companies such as 

Jaguar and SMEs to the site and substantially improved the physical appearance of the area. The process of adaptive change and 

regeneration is on-going and will continue for many decades and Speke Garston is bound to become an even more attractive working 

and living environment in the region. 

All six case studies researched demonstrated the risks, uncertainties and challenges of each revitalisation project that need to be 

overcome and yielded numerous lessons learned in how to manage change in revitalisation processes. Visions and visionaries proved 

to be essential in guiding long-term revitalisation processes. In any successful regeneration project, stakeholders need to collaborate, 

co-operate and openly share information and participate in decision-making processes. Flexible and adaptive approaches were shown 

to yield resilient, diverse and mixed use urban neighbourhoods. Creating effective and long-lasting change is very much a long-term 

and highly complex process that requires many experts from a variety of organisations to work together collaboratively and in close 

partnership. 
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Intelligent GIS for Monitoring Systems Development 
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1 INTRODUCTION  

Currently GISs are being more widely used to solve problems concerning simulation of processes and situations in monitoring 

systems designed for different purposes. Meanwhile, as some sources note, application of universal GIS in monitoring systems is 

associated with a number of problems having different nature. 

Development of mathematic, statistical and simulation models, data and knowledge bases, processing methods and then their 

integration with universal GIS results in the situation when cost of this work becomes equal and even exceeds the development cost 

of GIS itself. At the same time, development of a proper GIS accounting for all advantages, such as a complete source code and 

documentation set, do not always minimize the expenses while localizing the developed software even with one major customer. 

Thereby an idea appeared to formulate several essential requirements to be met by the developed software for multi-purpose 

monitoring systems. Features of the development process are generally outlined by but not limited to the following  requirements: 

- easy and clear data and information access; 

- smart and fast modification of the systemôs obsolete applications; 

- quick integration of new applications into the work system; 

- data standards and formats, and information support; 

- reuse of software code and other resources; 

- dynamic reconfiguration of the systems without new development and/or recompilation of the project on the whole; 

- possibility of the IGIS operation on a separate PC, LAN and global networks.  

These requirements result in considering GIS as a certain intelligent application with new properties, which satisfy the above 

requirements. From technological point of view, in order to develop similar GISs it is suggested to apply SOA concept, i.e. system 

decomposition into several services that enables receiving a system of relatively independent distributed applications that are as a 

rule independent of operating systems. Using of artificial intelligence systems based on the results obtained in expert systems is 

proposed in order to provide flexible adjustment of applications, realization of certain requirements and their change within certain 

limits even during the systemôs operation. 

The paperôs plan assumes consideration of the monitoring system (paragraph 2) as an automation object. Paragraph 3 considers the 

intelligent GIS concept. GIS construction on the basis of SOA concept is analyzed in paragraph 4. Paragraph 5 contains a version of 

intelligent GIS based on SOA concept. The conclusions demonstrate how the proposed technology meets the requirements of the 

above formed requirements for automation of multi-purpose monitoring systems. 

2 MONITORING SYSTEMS  

Monitoring concept and especially environmental monitoring quite often appear in specialized literature and great number of 

publications as well in mass media. This paper will consider environment oriented monitoring systems intended to support certain 

objects and/or processes. Supporting systems of different transport modes (air, marine, surface), environmental safety systems and 

some other can be assigned to such systems. 

Specific but not complete characteristics of alike schemes are: 

 - the need to use different measuring elements for environment parameters and object parameters with given discreteness; 

 - the need to use diverse information of different nature from different sources, as a rule, multi-dimensional; 

 - the need to take decisions in a real time mode. 

For the above systems the concepts like harmonization, integration and fusion of information (data) have a certain and determined 

sense. In this regard the main objective is an information fusion aimed to: 

 - reduction of data dimension (volume reduction); 

 - increase in accuracy and reliability of data (reduction of uncertainty); 

 - enhancement of data stability (correctness towards errors). 

According to the main ideas of [6,8,9] a generalized model of information fusion for monitoring systems is shown in Graph 1. This 

model determines methodological and technical requirements for the developed computer facilities and systems including GIS. 
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Graph 1: Generalized model of information fusion in monitoring systems 

This model became a foundation for verification of intelligent GIS development technology. 

3 INTELLIGENT GEOGRAPH IC INFORMATION SYSTE MS 

Challenges of the contemporary world such as nets of terroristôs organizations, refugees and immigrantôs flows, drug traffic, 

ecological disasters, epidemic, computer viruses attacks ï all these phenomena have a strong spatial aspect. Adequate studying of 

them requires spatial modelling and simulation. Purely mathematical simulation of spatial processes without visual representation 

(ñblindò in a way), essentially decreases effectiveness of experts in discovering the patterns regulating these phenomenons.  For 

visual representation of spatial simulation on the earth-scale Geo-information systems (GIS) are suited. GIS fast evolve from the 

simple browsers of electronic digital maps to the complex software applications capable of visual simulation of spatial processes in 

the real world. As level of the GIS applications is rising and their inner logic becomes more complex the use of conventional 

programming languages in their development turns into a constraining factor. They urgently need means of intelligent support, such 

as rule-based systems, ontologies, multiagent systems and other AI techniques, especially in the web applications. 

Conventionally intelligent information technologies were used in the weakly structured domains where strict mathematical theories 

and detailed algorithms of the information processing do not exist. Numerous GIS applications are full of such domains. However, 

intelligent technologies can be applied to solve their inherent problems in geo-informatics, as well as to fast simulation and/or 

prototyping deeply parallel processes with quite well structured theories, like target detection, with good accuracy. For instance, if 

you want to control distances between 100 moving objects you have to check 5000 distances periodically. How often? It depends on 

a current distance between every pair of objects, their current speeds and many other factors. Algorithm would be quite complex for 

the conventional programming languages. Second example. How to represent a process of an oil spill after a disastrous collision of  

tankers? Every tiny parcel of oil is moving under influence of a sea current and a wind. Movement of the whole oil stain can be 

represented as an assembly of parallel processes. Recent expert systems use the  famous algorithm Rete[1] specially designed to 

monitor hundreds of thousands parallel processes. Our research shows effectiveness of artificial intelligence technologies 

implementation for the simulation of complex spatial processes. 

An adequate simulation of the complex processes in the geographical environment, such as the earth surface, world ocean, 

atmosphere an other, requires an intensive using of knowledge from the different fields. Developing of computer systems for such 

simulation must naturally include recent geo-information technologies, knowledge representation technologies and knowledge 

acquisition technologies. Intelligent geo-information system for modeling and simulation can be a final goal of this development.  

Intelligent GIS is here defined as a complex software product including along with the GIS itself different artificial intelligence 

techniques for solving complex tasks including spatial simulation. These techniques are unified in a system based on a single 

knowledge representation and processing framework. 

Central part of the IGIS is a knowledge base incorporating ontology, that is a framework for representing concepts and relations 

between them in an applicationôs knowledge domain. Other part of the knowledge base is an object base, that is a storage of instances 

representing real objects in the applicationôs domain. Universal IGIS must allow loading in the knowledge base different ontologies 

and object bases and thereby adapt to different domain applications.  
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Other important part of IGIS is an expert system or precisely knowledge inference engine. Usually this is a rule-based system capable 

of processing knowledge stored in the knowledge base. Rules themselves can be stored in the knowledge base as a part of the domain 

description. Knowledge inference engine can solve two tasks in IGIS. The first one is traditional for expert systems and consists in 

giving recommendations in the complex decision making situations. The second one consists in control of objectsô complex behavior 

during simulation. Rete algorithm mentioned above allows to describe complex parallel processes by a set of distinct simple rules and 

simultaneously gives highly effective computer implementation of a simulation model.  

Other parts of IGIS are traditional for GIS, namely, GIS Interface that is a software component for visual representation of the spatial 

data in different formats along with the objects stored in the knowledge base. Further are going different sources of the geo-spatial 

data and software components for information processing via traditional techniques. 

Right now a common practice of the academic community is to share free not only ideas but also the software used in research and 

development. Main reasons for using free software packages in the research projects are as follows [12]: 

 1. Free of charge or low cost is obviously good. Besides, this fact allows trying different systems, selecting the best one, easy 

change from one to another. Expensive system as a rule fastens users to itself. 

 2. opinion; they readily include a new functionality upon the userôs request. 

 3. In spite of widespread opinion, open source systems possess sufficient reliability, because in a process of the development 

they experience a hard testing from many voluntary testers. 

 4. Commercial software companies also publish free open source products to have their new ideas tested, and it is naturally 

indeed to use them in advanced research projects.  

Distinguishable place among the open source packages distributed through the Internet occupy the programs written in Java 

programming language. Java programs are really portable and work on different platforms directly. Besides, Java language has many 

special features for an integration of different programs. Taking this into account, we developed a research prototype of IGIS for 

simulation and modeling using three open source software products in Java language distributed free through the Internet: 

 1. Knowledge base developing instrument Protégé [5] 

 2. Expert system shell Jess [4] 

 3. Geo-information system developing tool OpenMap [7]. 

Protégé has quite useful framework for augmenting functionality on a basis of loosely coupled software modules, called plug-ins. 

Now Protégé has about 60 plug-ins. 

To support a visual computing simulation of the different processes we have also developed another plug-in for Protégé. Main 

functions of this plug-in include creation of moving objects with a binding to the geographical coordinates, control of a movement of 

these objects in accordance with their direction and speed in  real or arbitrary time scale. More complex behavior is controlled by the 

expert system plug-in JessTab [2], connecting Jess expert system with Protégé. This plug-in is changing the direction and speed of 

the objects at the required moments in accordance with the specially defined rules. To display the movement of objects on a 

background of a digital map OpenMap software embedded in our plug-in is used. Visual effect of the movement is created owing to a 

fast redrawing of the object images and using of a double buffering. Such simulation subsystem allows to stop simulation at any 

moment and store the positions coordinates of the moving objects in a file for a further analysis or repetition of the simulation. It also 

has facilities for the manual control of an objectôs behavior and for getting information about them. Moving objects besides images 

(icons) can also have text strings and/or different geometric shapes linked to them. Geometric shapes can designate, for example, 

regions of actions. Regions can be of irregular shape and represent either natural or artificial entities, for example, atmospheric fronts 

or oil spills. These shapes can move and changes also irregularly in accordance with the rules, describing their behavior. That is also 

under control of the expert system. This plug-in is a base for development of specific IGIS for the different applicationôs domains. It 

can be downloaded from our website. 

4 SOA AND GIS 

Modern intelligent GIS developed as an interface for monitoring systems of different types and scales can hardly be represented as a 

self-contained program module. Application of intelligent GIS assumes consideration of most diverse factors, such as: obtaining at 

the earliest possible date reliable, variable in real time information from every possible source, presentation of information in visual 

form comfortable for perception. Besides, it should be understood that GIS interface can be used by hundreds of users, and in some 

systems the number of users can get up to dozens of thousands. And in order to meet the requirements of each of them the system has 

to adjust  itself, to provide the required information space. Then a question arises ï how should we effectively build up an intelligent 

GIS in order to establish productive, reliable and safe automated chains of those business-processes, integration of which is necessary 

for performance of our business functions? This is the Enterprise Application Integration (EAI) that has the basic IT-problems both 

of modern enterprises and monitoring systems for our case, and just at that spot the most effective solution tool is the service- 

oriented architecture (SOA) [14]. 

For the moment, SOA term has not been established. We can speak about SOA rather as about a technology development tendency 

for complicated systems than as about some technological standard. So, at present we can speak about certain backbone properties of 

SOA. 

Architecture oriented towards services has four main characteristics: 

 - SOA is distributed. Functional elements of applications may be distributed as per the multitude of computing systems and may 

interact using local or global networks. In particular, Web-services enable using existing protocols (e.g., HTTP). 
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Graph 2: Architecture of IGIS 

 

Graph 3: Interface of Intelligent Geo-information System 

 1. SOA is built using loosely-coupled interface. Usually applications are designed with a view to a stiff connection of all 

elements. As a consequence, the system should have an integral design, its changes during operation are problematic. Operation 

of components in loosely-coupled systems can be coordinated much easier and the systems can be easier reconfigured. 

 2. SOA is based on the mainstream technologies. 

 3. SOA is designed with orientation towards processes (process-centric) using services, which are individually oriented towards 

a solution of separate tasks (task-centric). 
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Thus, from functional point of view, intelligent GIS may be ultimately considered  as a combination of interacting services, and this 

combination of interacting services can be specified by the term ï service-oriented architecture. 

A component model consisting of separate functional modules of applications called services and having certain as per general rules, 

interfaces and mechanisms of interaction is called: Service-Oriented Architecture  (SOA). 

SOA should correspond to the following requirements applied to modern state of business relations and information technologies, as 

well as tendencies of their mutual development: 

1. maintain existing  information systems and their joint effective application; 

2.provide implementation of integration of different types: 

- user integration ï to provide interaction of intelligent GIS with a specific personified user; 

- application connectivity ï to provide interaction of applications on the intelligent GIS  interface level; 

- process integration ï integration of business-processes; 

- information integration ï integration aimed to provide information and data availability; 

- integration of new applications (build to integrate) ï integration of new applications and services into existing 

information systems.  

3. provide consistent implementation of newly created and migration of existing information subsystems; 

4. be provided with standardized technological supportability for realization, as well as with tools for development that can 

jointly represent optimal opportunities for repeated usage of applications, implementation of new and migration of existing 

information systems; 

5. allow realizing different models to construct new information systems such as portal solutions, grid-systems and on-demand 

systems. 

The present level of SOA development proves that the above requirements, in one or another respect, are met. 

Over the last years some other construction technologies for distributed information systems were introduced, e.g., CORBA and 

DCOM, but solutions on their basis are noticeably loosing when compared with SOA especially in regard to such technologies as the 

information system development and implementation cycle, possibilities to integrate heterogeneous systems, etc.  

Along with business reasons for extinction of previous distributed information systemsô construction technologies there existed 

another technological reason of similar importance: these technologies had not achieved the required maturity level. They were 

promoted only by individual companies, and that restricted their expansion, no standards and technical documents describing 

application principles for these technologies and accepted by worldwide IT-community were developed. 

During development of intelligent GIS on the basis of SOA, the following methodological and conceptual solutions and conclusions 

were also taken into account, e.g.: 

- Open-source methodology; 

- Application of generally accepted and frequently used technologies and standards: XML, HTTP, TCP/IP, SOAP, BizTalk [11]; 

- The offered solutions are being at the maturing stage that is required and sufficient to be successfully and sufficiently applied 

by a large number of ISV (Independent Software Provider) all over the world.  

5 INTELLIGENT GIS ARCH ITECTURE ON THE SOA CONCEPT BASE 

A number of terms was specified with respect to intelligent GIS in order to form intelligent GIS architecture on the basis of SOA. 

Service ï a resource realizing business-function that has the following properties:  

 - it is retrievable;  

 - it is determined by one or several distinct technology-independent interfaces;  

 - it is loosely coupled with other similar resources and can be called through communication protocols providing a possibility 

for interaction between different resources. 

Service-Oriented Architecture ï this is an architecture of applications, where all application functions are independent services 

with clearly determined interfaces that can be called in the required order in order to form business-processes. 

On the basis of the above determination the following intelligent GIS architecture in the basis of SOA concept was developed that is 

presented in Graph 4. 

The center link of intelligent GIS is a tool intended to develop ontologyies and  PROTÉGÉ knowledge data bases. PROTÉGÉ is an 

ontology editor, on the one hand, and, on the other hand, a storage for class instances used for monitoring classes. PROTÉGÉ 

architecture is shown in Graph 5. 

PROTÉGÉ is closely interacting with a program component of visual representation of  OpenMap cartographic information. This 

component allows displaying the data contained in different formats, e.g., S57, VPF, etc. 

Cartographic information update service is an instrument to maintain cartographic information in the actual state. 

For instance, a user upon a receipt of  a notification concerning the fact that cartographic information needs to be updated addresses  

this very service and receives information an updated information to be used in GIS-interface. 

Service of information exchange between interacting monitoring systems or interacting subsystems provides exchange of documents 

and/or data in XML format as per the current situation. 
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Services such as visual libraries of functions, tasks of search that are designed for model support of decision making. The set of such 

services can vary depending upon the type or class of monitoring system.  

  

Graph 4: Intelligent GIS architecture on SOA concept basis 

 

Graph 5: Potege architecture 
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6 CONCLUSIONS 

The method of intelligent GIS development proposed in the paper for multi-purpose monitoring systems can generally satisfy, the 

above stated requirements: 

easy and clear data and information access.  

smart and fast modification of the systemôs obsolete applications; 

quick integration of new applications into the work system; 

data standards and formats, and information support; 

reuse of software code and other resources; 

dynamic reconfiguration of the systems without new development and/or recompilation of the project on the whole; 

possibility of the IGIS operation on a separate PC, LAN and global networks.  

The program system developed with participation of the authors of this paper can possibly be considered as a case study. More 

detailed information is available at: http://niggis.iias.spb.su  The core of the system is formed by the intelligent GIS incorporating 

along with traditional GIS-technologies the following ones: 

A technology of ontology visual development for monitoring systems on the basis of Protégé-2000 using OWL; 

System of data integration from different sources (World Meteorological Organization, S57, VPF data formats, etc) and their 

display on the basis of OpenMap; 

Open development technology of expert systems on the basis of rules and objects using  CLIPS and JESS shells; 

Open technology for presentation of knowledge on the basis of ontology using instrumental means of Protégé-2000. 

Advanced possibilities of intelligent GIS: 

visual development of classes and objects of monitoring systems on the basis of metadata concept; 

visual development of action scenarios of objects in geo-space environments; 

playback of scenarios for object actions in real-time and indefinite scale of time with visual display in the form of signs at the 

background of an electronic chart; 

presenting recommendations to decisions making persons in the process of the scenario playback during the investigative design 

of monitoring systems, business games, situation analysis and traning of users; 

easy scalability (local PC, LAN and global networks). 
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1 INTRODUCTION  

The Open GIS Consortium (OGC) Web Map Service (WMS) allows for combined map images from different Web Map Services on 

the Internet. The Chamber of Industry and Commerce (IHK) for Munich and Upper Bavaria uses WMS in practice to reduce costs 

and work. The OGC Web Feature Service allows a client to retrieve geospatial data encoded in the Geography Markup Language 

(GML) from multiple Web Feature Services. The city of Munich, Department of Health and Environment (RGU) works on the 

implementation for their daily work. The usage of OGC-conformant Web Map Services (WMS) and Web Feature Service (WFS) 

will become the most important step in the development from a local to an integrated and distributed map service. 

2 FIELD -TESTED WEB MAP SERVI CES (WMS) 

The IHK for Munich and Upper Bavaria, which represents the biggest among the 82 Chambers of Industry and Commerce in 

Germany attends to more than 280.000 companies. The IHK is a self-administering body under public law for any individual 

company of industry, trade and services. Every company in Germany is member of a Chamber of Industry and Commerce, except of 

crafts enterprises, professionals and agricultural enterprises. The Chamber of Industry and Commerce represents, democratically 

authorized, every particular industrial sector independent from the size of the enterprise. The main tasks are the representation of 

interests concerning economy, sovereign functions and assistance for companies. The IHK for Munich and Upper Bavaria uses a lot 

of different geo-relevant information for their work. Therefore GIS is an integrated module at the IHK Munich in three major 

services or websites. 

- Site Information System Bavaria (SISBY) 

- Network for Economic Developers in Upper Bavaria (Wirtschaftsförderer im Netz Oberbayern (W.I.N.)) 

- ñGeoinfoserviceò of the IHK Munich and Upper Bavaria  

 

Figure 1: Internet-GIS-Viewer integrated in SISBY 

For example (SISBY has already been marketing instrument of economic development for municipal industrial sites and properties in 

the Internet since 1997. SISBY consists according to the integrated IT- strategy of the IHK of five different modules: Database of 

http://www.muenchen.ihk.de/


Andreas FRITZSCHE & Markus SPRING 

58 MULTIMEDIA PLAN .AT & 

IEMAR, TU Wien 
 

industrial estates/properties, database of communal statistic, database of contact persons, content management system (CMS) and 

GIS. The modules are exclusivley used via web technologies with different depth of information for the extern customer service in 

the Internet and intern workflow demands for the IHK staff. 
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Figure 2: Schematised module model for SISBY 

The offered geodata in SISBY with a purely web based Internet Map Service (IMS) covers the whole spatial extent of Bavaria (about 

70.000 km²) with ATKIS 500.000 (Authoritative Topographic Cartographic Information system) a vector dataset with the basic 

transportation system, estate structure and the administrative subdivision. The TK 50.000 (topographical map) is also available in the 

application as a background layer consisting of more than 40.000 tiles. GIS in SISBY is designed multilingual and supports German 

and English at present. 

 

What́s new? The interactive map ñSISBY Commercial estatesò integrates in practice the topographic map 1:50.000 (TK 50) of the 

Land Surveying Office Bavaria (BVV). The TK 50 is fully integrated into SISBY directly with the raster data from the server of the 

BVV. How does it work? The topographic map is integrated and displayed via the OGC-Geoservice (WMS). There is no difference 

for the user. Between the scale from 1:50.000 to 1:10.000 the TK 50 is displayed, just that it comes now automatically from the 

BVV. How was it up to now? Since 2002 the GIS in SISBY has contained already beside different thematic maps e.g. population, 

person employed, rates of trade taxes etc. the map of all industrial areas for Bavaria including the background layer for the TK 50. 

However in the past the IHK Munich had to maintain their geo base data, the topographic map by its own and got just one update 

once a year. Now the TK 50 is alway keeping uptodate by the BVV without any operating expense for the IHK. 

 

Figure 2: Schematic cascading mapserver enhancing geodata of the BVV with local layers in SISBY 

What are the benefits? With this new geoservice the maintenance of the geo base data is outsourced to the specialists of the BVV and 

the geo base data can efficiently and economically be used in SISBY or in other map applications of the IHK. This practice in SISBY 
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shows exemplarily the eGovernment oriented strategy of interoperability by standardized technologies like OpenGIS. In the co-

operation of IHK and BVV valuable practical experiences for the geo information economy were made. In the future standardized 

geoservices in map-applications by e.g. enterprises and in the administration can be simply and economically used. Under the view of 

eGovernment geo base data as well as official statistical data and official directory services should be offered centralized to prevent 

inefficient multiple data storage and support information exchange between authorities/suppliers in the future. 
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Figure 2: Schematic of future ĂeGovernmentñ model for SISBY 

3 EXPERIENCES WITH WEB  FEATURE SERVICES (WFS) 

The Department of Health and Environment (RGU) as part of the administration of the City of Munich is responsible for 

environment protection and planning as well as running the public health system with 5 municipal hospitals. The initial paper based 

environment atlas formed the starting point for the now internet based map services. These are used for internal information and 

quality control systems as well as public information. In the environment atlas over 100 maps of environmental themes are shown, 

health reporting adds another 15 maps, tendency growing. Within the European Union funded project MILES (Managing Information 

for Local Environment in Sri Lanka) the OpenGIS infrastructure will be adapted for the building of an environment and information 

system for Sri Lankan municipalities. 

WMS services already prove their suitability for simplification of internet map services integrating map images from different 

services, but they need additional service types when it comes to delivery of location based alphanumeric data. For this purpose, the 

RGU uses the OGC Web Feature Services standard. Unsimilar to Web map services, which offer transformed imagery from raster 

and vector data, Web Feature Services operate on vector based data sources only. Delivering the query results in XML format 

through the HTTP protocol, their Geographic Markup Language named XML dialect transports the coordinate data along with the 

alphanumeric feature data.  

3.1 The Price 

As the basis for the internet map services of both the RGU and the IHK is the University of Minnesota's (UMN) mapserver, the 

WMS server/client as well as the WFS server/client features only have to be activated at compile time. WFS requires no additional 

libraries to the standard WMS services. 

The map specification files have to be enhanced by some WFS specific lines, which do not impede their normal use as normal 

mapfiles: 

 
The presence of a WFS for a certain map can be checked with a http request in standard OGC 

Ăgetcapabilitiesñ format: 
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http://maps.local/maps/laerm112002?SERVICE=WFS&VERSION=1.0.0&REQUEST=getcapabilities 

 

The actual call for data is done through a ñGetFeatureò call:  

http://maps.local/maps/laerm112002?SERVICE=wfs&VERSION=1.0.0&REQUEST=GetFeature&TYPENAME=l0 

 

Precondition for a call like this is, that the apache webserver's alias feature is used to implement a shortcut notation for the usual 

lengthy mapserver call. 

3.2 Architecture 

The getfeature-request returns data in GML format: 

 

 

As today's browsers css (and more so xsl) capabilities are very limited, this returned data has to be reformatted on the server. The 

multi-tier architecture of RGU's and IHK's internet map service allows the additional implementation of a reformatting layer. PERL 

as the standard programming language for the application meanwhile has enough built-in XML features to make this task easy. In the 

final application, the user will see no difference between a native call for alphanumeric data and results retrieved through a WFS 

service call. 

 

3.3 Security 

OGC's implementation of WMS and WFS services would allow to set up 'fat clients', which retrieve native WMS results  in image 

format as well as the GML data of WFS calls. The mapbender application (http://www.mapbender.org) is an example for this 

technique. 

Unfortunately, in the current situation security of the data has high priority when publishing internet services. WFS return the 

coordinates of the data as well as the alphanumeric feature data, thus opening the door for anybody to save the raw data. 

The current implementation of OGC's WFS in mapserver do not allow for access restrictions on the WFS level itself. Therefore 

security mechanisms have to be implemented to prevent the drain of the geographic data. 

The RGU currently is checking two ways of achieving this: 

 a filter chain in the apache webserver, where the UMN mapserver is used as a XML data source. It's output then is processed with 

XSLT spreadsheets, which, for example, just remove all vector data. 

 Postprocessing of the results in the application to re-format the results before embedding ad presenting them to the users 

The first technique would allow to publish WFS sources for other servers or clients. However, great attention has to be put on 

limiting the cpu load of those calls, as a request could easily cover the whole area of bavaria on several layers, resulting in gigabytes 

of data to be transferred. 

The second technique is easier to implement and adapt, however it requires tight access control mechanisms on the WFS side to 

allow only requests from trusted clients. 

4 CONCLUSIONS 

The internet map services of RGU and IHK have proven their stability over years. WMS eases the cost as well as the maintenance 

burdens. WFS will add the necessary information level for intra-administration use, but requires more effort on the application side 

as XML on the browser side is far from beeing usable in a vendor independent way. 

http://maps.local/maps/laerm112002?SERVICE=WFS&VERSION=1.0.0&REQUEST=getcapabilities
http://maps.local/maps/laerm112002?SERVICE=wfs&VERSION=1.0.0&REQUEST=GetFeature&TYPENAME=l0
http://www.mapbender.org/
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Administration itself unfortunately is quite slow in adapting WFS, the security issues adding their grain of salt to the difficulties. The 

openness and simplicity of OGC's WFS standard however gives the chances to many implementors to add this feature to their 

application and leaves room to use already present filtering and access control mechanisms in the most appropriate way for each 

implementation 

The architecture of the internet map service of RGU and IHK has proven its flexibility when it comes to the integration of both WMS 

and WFS services with local maps. Sticking to the current way of server-preprocessing allows to maintain the high level of operating 

system and browser independence of this service.  
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ABSTRACT 

This paper presents a mapping of the online facilities concerning planning and geographic information that is currently offered for 

public participation at the  Danish municipal and regional websites respectively. The Danish physical planning system has for the last 

35 years consisted of three hierarchical levels: National, regional and municipal. The regional level has handled larger environmental 

issues and everything concerning planning and administration of non-urban areas; costal areas, nature preservation and restauration, 

agriculture, natural ressources, water quality etc. The Danish government has recently decided to eliminate the regional 

administration level and transfer the planning tasks to the municipalities, who has up till now almost entirely dealt with planning of 

urban areas. The problems and complexities that has to be handled in the open area planning differ from those concerning urban 

areas, often there are substatial conflicts between utilization and protection of the area ressources, and the municpalities needs to 

develop methods and strategies to handle these new tasks. Among the challenges is to offer credible and convincing information 

about the potential conflicts between nature protection and economic development.  The purpose of the mapping is therefore to 

compare the tools applied to the different tasks ï urban and non-urban - to clarify which kind of planning support systems the 

municipalities will need to develop to offer the same or better posibilities for the public to participate in the planning processes and 

discussions. 

1 INTRODUCTION  

All over Europe the transformation of the public sector to meet the requirements of e-government is high on the agenda. The core of 

e-government is to create better and more efficient solutions to administrative tasks through the use of information technology. 

Denmark has set the goal of being among the countries that are best at utilizing the digital transformation to create growth and 

welfare. The ambition is to utilize the potentials of digital society across all levels of government to organize the public sector in a 

more flexible and efficient way and with higher quality of service for the citizens. By implication, these goals should be reached 

without increasing the public expenditure. One means to decrease the expenses is supposed to be selfservice applications for citizens 

on the public authoritiesô webpages. This also applies to regulatory processes and administrative procedures involving geographic 

information, such as physical planning processes. Some processes and applications are fairly simple to digitise and arrange for 

selfservice; if the applicant fulfils the conditions permission can be expected offhand. One example of this is permissions for smaller 

construction projects in the urban area. For all parts of the urban areas straight rules an regulations are made telling clearly what is 

allowed in each local unit. In the preparation of the regulations (called framework regulations for local plans) all relevant plans and 

legal acts are taken into consideration and no further interpreation of the resulting regulations are needed. Contrary, when it comes to 

gaining permissions for area-use or construction in the rural area the situation is often much more complex, and every permission is 

based on individual judgement made by the professionals in the county administration. In each case the often contradictory interests 

of protection and utilization of the natural ressources in the area of concern must be balanced against each other. This balancing is 

often extraordinary complex as the weight of the individual elements vary in differing situations and determining factors depend on 

the very local conditions as well as overall considerations. Administrative procedures like that are not well fiit for selfservice via 

webpages, or would in that case require a very detailed regulation of the rural area. There is no tradition for regulations of such detail 

of the rural area in Denmark, and it would require a very comprehensive planning, which in many cases by far would exceed the 

actual needs, and furthermore could lead to many unnescesarry conflicts and problems.  

In the year 2004 the Danish government has decided to implement a reform of the structure of the public adminsitration. For the last 

35 years the Danish administrative system has been based on three levels of government; national, regional (the counties) and 

municipal. It has now been decided to eliminate the county level and transfer the administrative tasks partly to the state and partly to 

the municipalities, who in term should be bigger than they are today. For the physical planning this means an interely new structure, 

where the municipalities, who has up till now primarily been occupied with urban planning and local infrastructure issues, from now 

on must handle the rural area, nature and environmental planning. In terms of methods the municipalities are not geared for the new 

tasks, that imply a much more individual and judgement based administrative pracsis. At the same time grassroot organisations and 

local groups of citizens express concerns that the new municipalities will weight issues of nature and environment lower than 

concerns of economic development when competition on factors like retailing, business localisation and places of employment 

intensify among the new bigger municipalities. Consequently, there is a need for development of methods that aim at the following:  

Effective and flexible tools for the regulatory processes of the area administration in the rural areas, and 

Tools that provide transparent and credible insight in the municipal priorities concerning physical planning, nature conservation and 

economic development. 

This paper reports on a research project that aims at elucidating and developing such tools and methods. The first step has been to 

monitor the diffusion of GI-based services offered on the municipal and county websites respectively. These services are classified in 

order to give an overview and make a comparison between the two levels of administration possible. Focus is then on the tools and 

services offered by the counties, in order to find which of these the new municipal services could be based on or inspired by. But first 

the Danish planning system will be briefly presented, as well as the basis and core content of the structure reform. Next the method 

for classifiing the tools and services will be presented, as it forms the basis of the survey design. 
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2 BACKGROUND  

2.1 The Danish Planning System 

Denmark has three administrative levels; national, regional (the counties) and municipal, each taking care of welldefined components 

of the big jigsaw puzzle of planning and administration of the society. The national level provides the legislation and marks out the 

overall strategic framework for the development of the country. These frameworks, known as national planning directives, are 

expressions of the current political visions of the overall development of the country. The counties are responsible for handling larger 

environmental issues and everything concerning planning and administration of non-urban areas; coastal areas, nature preservation 

and restauration, agriculture, natural ressources, water quality etc. The regional councils are responsible for the preparation of a 

regional plan that takes all these issues (and many more) in consideration. The plan must be renewed and updated on a 4 years cyclus 

and the intentions and visions in the regional plan must be in compliance with the present national planning directive. Urban planning 

and development are handled by the municipalities, who like the regional councils must renew and update their municipal plan on a 4 

years cyclus. Regulations and purposes in the municipal plan must not be in contradiction with the visions and regulations in the 

regional plan, and in this way the counties serve as a watch-dog for issues that concern the larger environmental and natural 

structures. Furthermore the counties have a certain degree of veto power when it comes to proposed economic development in the 

municipalities that will have a large or negative impact on nature, environment or other sustainability issues of the region.  

2.2 The Structure Reform 

The current administrative structure consists of 270 municipalities and 14 counties. Since the forming of this structure in the late 

60ôies the tasks of the public authorities on all levels have developed dramaticly, specially when it comes the the demands of the 

social and environmental sectors. This development has led to a situation where the physical size and economic capabalities of the 

municipalities and counties no longer match their tasks. Smaller municipalities (some with just a few thousands of inhabitants) do not 

have space in the budget to employ the necesarry expertise personal to handle new environmental planning and control tasks. The 

counties for their part have proved to be too small to handle the task of being responsible for the hospital service, a task that takes up 

more than 80 % of the countiesô budgets. These facts are among the rational explanations to the coming reform of the administrative 

structure, in Denmark known as the Structure Reform. Other explanations are purely based in ideology and political visions and will 

only be touched in this paper to the extent they can explain the future structure as it currently augers.1 

 

The future structure comprises 5 large regions and a yet unknown number of municipalities, probably about 100. The new large 

regions will no longer have an independent part to play in the physical planning. All planning will from now on be handled by the 

municipalities and by national institutions. The regions will play a part as formal watchdog of the municipal planning, but with no 

actual power of veto or political influence. This puts a very heavy burden of new tasks on the municipalities, tasks only the largest 

municipalities ï if any at all - currently has the competence to lift. Although the new municipalities will be larger than the present 

they will not nearly match the volume of the counties. This still puts a limit to the number of specialised personel the municipal 

administrations can afford to employ to take care of the administrative procedures concerning area administration. A central premise 

for the restructuring of the public sector is that it should be carried out without increasing the public expenses, meaning the 

transformation should take place within the limits of the existing municipal and regional budgets. No one in their right mind can 

expect a process like that to take place without expenses, and the only way to balance the budget will be to decrease the number of 

employees in total.  

 

2.3 New tools needed 

This is the background of a situation where the coming new municipalities have a huge need for new efficient methods to handle 

their current planning tasks and new knowledge and methods to handle their new area administration tasks. Furthermore there is a 

need for the municipalities to forestall any critique from the citizens about centralisation of the power and lack of democratic 

influence. Local communities and grassroot organisations fear that the new municipalities will be apt to sacrifice the considerations 

of nature and inveronment to the advantage of economic growth and commercial interests. To avoid these accusations the 

municipalities need to offer the public credible information and tools for participation in planning processes. Generic terms for tools 

that might cover many of the above mentioned needs are Webbased Planning Support System (WPPS) (Peng, 2001) or internetbased 

Public Participation GIS (PPGIS) (Carver, 2001), (Weiner et al., 2001). Of special interest are applications that can support and 

communicate processes and decisions that are based on judgement rather than strict rules and regulations. A number of architectures 

and implementations of WPSS and PPGIS have been suggested in the litterature, such as (Geertman, 2002) and (Rinner, 2001). 

These will obviously be considered in the present research. But the author takes the starting point in an assumption that the ones most 

familiar with the tasks and their handling are the existing municipalities and counties, respectively, and that technology-leading 

municipalities and counties already have developed aedequate tools for many of the tasks. Hence first step towards a design of future 

tools for the area administration and public participation would be to: 

identify existing examples of best practice on municipal and county level, and  

                                                 
1 It must be noted that there are substantial disunities between the government and the opposition about the future arrangment of the planning system, 

specially the role of the new larger regions. The government has enacted their proposed model with a narrow majority with the support of a 

radical right wing party. Elections for the Danish Parliament must be hold during 2005, and should the current opposition win, they are very 
likely to change substantially the appointment of tasks concerning physical planning giving more power to the regions.  
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analyse the difference between the municipal tools and the applications developed by the counties in order to clarify which kind of 

planning support systems the municipalities will need to develop to offer the same or better possibilities for the public to 

participate in the planning processes and discussions. 

The remainder of this paper will report on a survey of the relevant applications found on the webpages of the municipal and county 

administrations. As the applications in focus are offered by Public Authorities (PA) on their WEB sites and offer acces to Geographic 

Information (GI), they will be termed PAGIWEB for convenience. 

3 THE SURVEY METHOD  

During a few weeks in September 2004 all municipal and county websites were visited and any instances of PAGIWEB was noted 

and classified due to their characteristics. For the classification a method described by (Campagna and Deplano, 2004) was used. The 

method is based on an adaption of a taxonomy aiming at defining the level of service of a WPSS proposed by (Peng, 2001).  The 

revised taxonomy made by (Campagna and Deplano, 2004) reflects a reality with a less extensive implementation of public 

participation than presumed by (Peng, 2001). The used taxonomy has the form of a bidimensional matrix whose variables are content 

and technology, called CTM (Content/Technology Matrix). The content levels, C1-C4 varies from general information concerning an 

area or territory, over planning documents, raw downloadable data to bidirectional informational tools. The Technology axis 

comprises 5 steps, T1-T5, moving from static maps in html or PDF documents via more and more sophisticated and dynamic tools to 

advanced WPSS functions. The two axisô form 20 cells each comprising a characteristic combination of information content and 

applied technology. As shown by (Campagna and Deplano, 2004) with regards to the Italian case study using the CTM it is possible 

to classify the PAGIWEB in a way that makes comparison easy between institutional levels, between different countries, and in 

different time steps. Tabel 1 shows the C and T levels of the matrix and the generated matrix cells. 

 

Content\Technology 

T1: Web browsing, 

static maps (HTML 

and PDF) 

T2: Interactive map 

images 

T3: Highly 

interactive, dynamic 

maps, mulitimedia, 

3D, VRML  

T4: Basic web-GIS 

functionality, search, 

query and analysis 

T5: Advanced web-

GIS functionality, 2 

way communication 

C1: General 

information of city or 

area, turistmaps etc 

 

 

C1T1 C1T2 C1T3 C1T4 C1T5 

C2: Plans and 

planning information, 

information about 

environment and 

nature 

 

C2T1 C2T2 C2T3 C2T4 C2T5 

C3: Raw data, 

downloadable in GIS 

or tabel format 

 

 

C3T1 C3T2 C3T3 C3T4 C3T5 

C4: analysis tool, 

focused bidirectional 

information flows 

 

 

C4T1 C4T2 C4T3 C4T4 C4T5 

 Tabel 1 The elements of the CTM ï Content/Technology Matrix. After (Campagna and Deplano, 2004) 

 

4 THE RESULTS 

171 municipalities offered some kind of PAGIWEB on their website, ranging from basic static maps in local plans and municipal 

plans in PDF documents to advanced web-GIS applications with feedback tools. All 14 counties have implemented web-GIS to 

provide plotowners, agricultural consultants, property handlers, windmill owners, municipal authorities and other professionals with 

updated information about regulations and zonings in the rural area. The functionality and level of sophistication of the county 

PAGIWEB varies slightly but they are all in the lower right part of the CTM. 

The CTM classification method has proved to be a useful way to relatively fast build an overview of the diffusion of PAGIWEB. The 

scales of content and technology, C1-C4 and T1-T5 are nominal in nature but do also imply a clear progression towards more 

advanced tools and higher levels of interaction and participation. Although the allocation of the PAGIWEB to the specific cells in the 

CTM rely on judgement, and thereby is prone to a slight subjectivity, it is fairly easy to determine which cell a certain PAGIWEB 

falls into. Hence the resulting classification  can be considered quite consistent. To ease the comparison of the resulting matrices a 

spatialised representation is compiled by calculating the cell density of the CTM. The results are shown in figur 1 and commented in 

the following two paragraphs. 
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Figur 1 Spatialisation of the CTM on Municipal level (left) and County level (right). Each dot represents one cell in the CTM 

 

4.1 Municipal level 

The results on the municipal level is shown in tabel 2. The spatialisation of the municipal level CTM results in a very uniform shape 

with the main weight centered on the C2T1 cell and a smaller accumulation around C2T4. To put it short this reflects that the Danish 

municipalities who offers PAGIWEB either do this in form of master plans and local plans in PDF-documents or as relatively 

advanced municipal web-GISô including planning zones and related information and documents.  Some municipalities have both a 

masterplan in PDF and a web-GIS and in that case they are categorised in the highest of the two categories. The web-GISô found at 

the municipal websites are very similar in structure and functionality and must be considered a reflection of the products the GIS-

vendors currently offer. There are only a small handful of firms selling these solutions in Denmark, and it can not be concluded from 

this first survey wether the functionality the webGISôs encompass reflects the needs and commands from the municipalities or rather 

shows what the vendors are capable of delivering. A small number of municipalities have developed their own systems (or developed 

further the standard solutions) to better meet the requirements of a planning information and participation system. An example of this 

is the municipality of Aalborg that offers access to statistical information, gives tools for analysis based on the users own preferences 

and offers the data for download in tabular formats as well.  

 

The near-absence at the municipal level of PAGIWEB in the C1 category is worth noticing, and two explanations come to mind. One 

is that very general purpose static maps might not have been identified as PAGIWEB in the survey. The other is that municipalities 

that are aware of the importance of communicating via maps and GI very often focus this communication on themes related to 

planning and thereby move to category C2. Each municipality is only classified once and always in the highest achieved category of 

PAGIWEB found on the entire website. 

 

Content\technology T1 T2 T3 T4 T5 

C1 2 0 1 0 0 

C2 94 11 12 37 3 

C3 0 0 0 4 0 

C4 0 0 0 0 0 

 Tabel 2 Results of the survey at the municipal level, number of examples 

 

4.2 County level 

The results on the county level are shown in tabel 3. As mentioned above all the counties are represented, and although some of the 

counties had more than one application each county is only classified once, as was the case with the municipalities, according to the 

highest achieved level of content and applied technology. Not surprisingly the standard and sophistication of the county PAGIWEB 

are generally higher than the municipal applications. 10 counties offer their GIS data freely for download in XML/GML or software 

specific formats (MapInfo or Arcview). In the download sections the counties usually also links to freely downloadable GIS-viewers 

like ArcExplorer or MapView. These services are partly a consequence of the Aarhus convention (UN ECE, 1998) that assures 

citizens in ratifiing countries free access to data concerning their local environment. Formally seen this obligation is already fulfilled 

by the web-GIS, and the download option provides citizens with the necesarry skills a valuable extra basis for participating in 

planning processes. The download option only covers data that the county itself produces, as copyright agreements for the basic maps 

usually do not make such a free service possible. 

 

4 counties have applications where the citizens are encouraged to make online registrations of occurences of hogweed and other 

kinds of weed that spread vigorously in the uncultivated parts of the rural areas, see figur 2. These are so far the only instances of 

PAGIWEB where the citizens can act directly as data suppliers. A number of the municipal web-GISô as well as most of the county 

web-GIS offers functions for ñredliningò; digitalisation or marking of an area in the map and provides guidance on how to attach a 

screenshot of such a redlining to an email to the admnistration for commenting and questions. In this way the citizens can augment 
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their comments and questions with GI but they do not directly supply the application with new information content as it is the case in 

the hogweed registration. With the evolving WMS and WFS technology it must be expected that functionality where the citizens can 

digitalise and submit GI directly online will be an obvious part of future PPGIS, and for that development a closer examination of the 

experiences with the hogweed registrations should be made. 

 

Figur 2 Online tool for registering occurences of i.a. hogweed. The citizens can place a marker where the weed has been observed and supply 

additional textual information about the observation. 

Another application worth mentioning is the 3D-model of North Jutland. In October 2002 the 3D-application was launched, using the 

TerraExplorer from Skyline software systems. In this application the users can fly above and investigate the entire region of North 

Jutland visualised in 3D by an orthophoto mosaic draped on a dhm.  The application admits the user to ñflyò from one address to 

another, circle round specified targets and navigate freely in 3 dimensions. Buildings are extruded from the orthophoto as blocks, 

based on polygonal information from technical maps. This gives a rough but yet realistic impression of the surroundings. Different 

themes can be applied to the model, such as tourist information (with links to relevant webpages), bicycle routes, nature camp sites 

for hikers etc. But the model was also used for visualising different scenarios in the planning process of a large wind mill farm. In 

combination with electronic meetings these scenarios were valuable suppliments to the more traditional means of debate and 

participation in the planning process. 

All counties specificly stress that the data in the PAGIWEB are purely consultative, several of the themes are not precise at a detailed 

level and the shown registrations do not per se constitute a legal binding or regulation on the property. In these and similar ways the 

counties implicitly try to communicate the complex nature of the judgement based administrative processes and the fact that the maps 

can not be interpreted directly as a guarantee for permission or rejection in any specific case. The question is wether the non-

professional users will understand these distinctions. And if they do, will they understand it too, if a future municipal web-GIS have 

the same sort of declaration following some of, but not all, the  data? 

 

Content\technology T1 T2 T3 T4 T5 

C1 0 0 0 0 0 

C2 0 0 0 2 2 

C3 0 0 0 6 4 

C4 0 0 0 0 0 

Tabel 3 Results of the survey at the county level, number of examples 

 

5 DISCUSSION 

The higher sophistication of the county PAGIWEB compared to the municipal PAGIWEB is not suprising. The combination of 

physical size, complexity of tasks and economic capacity in the counties were fundamental determinants that the countiesô 

departments for nature and planning were among the pioneers of GIS use from the very beginning, and they still mark the lead of 

geo-tool implementation in Denmark. A strong professional network between the GI-professional in the counties have further served 

to consolidate this, taking advantage of synergetic effects of common data models, application development etc. The CTM clearly 

reflect this fact, and also shows a will from the counties to do more than just inform the public. This attitude aught to be adopted by 

the municipalities in the future, as the situation at present clearly shows a tendency towards informing the public rather than 

involving the citizens actively in the planning processes, at least when it comes to the implementation of relevant GI-based tools. 

Unfortunately, this is not just a simple matter of implementing the aedequate technology. When it comes to a thing like offering the 

municipal data freely for download, legal, institutional and economic hindrances block the way. 35 years of authonomy, and a huge 

variance in the size and capacity of the municipal administrations across the country has not led to a synergetic cooperation like the 

one on county level. Merging 270 municipalities to about 100 is not going to be an easy task, and among the GI-professionals in the 
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municipal administrations there is a clear recognition that a smooth transformation can only be accomplished on basis of a sound, 

common (geo)data model. A common data structure based on the recommendations from the INSPIRE network has been proposed, 

and it can be hoped that the implementation of such a datamodel can ease also the implementations of more advanced PAGIWEB at 

the municipal level.  

6 CONCLUDING REMARKS A ND FURTHER INV ESTIGATIONS  

At this point it can be concluded that the PAGIWEB at the municipal and county level to a great extent reflects the tasks of the 

respective administrations, and that the counties due to their capacity and professional networks have been able to implement 

PAGIWEB of much higher and more consistent sophistication than the municipalities. The basic functionality of webGIS offered on 

municipal and county websites are not substantially different, the difference here arise from the thematic layers and their properties 

and the fact that the counties make a serious effort to warn the public not to take the information in the maps too literal, so to speak. 

But in addition to the basic webGIS functionality many of the counties offer tools that substantially expands the publicôs options to 

take an active part in the planning processes. Further investigations in the presented research project will take these tools into closer 

considerations in order to evaluate their feasability and applicability to the new municipal level of administration. So far, the CTM 

mapping and comparison has laid a valuable ground of overview of the diffusion and standard of PAGIWEB at Danish municipal and 

county websites. 
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Providing a high-quality spatial data infrastructure and efficient tools for spatial analysis with new information and communication 

technologies are fundamental tools for political and economic decision support within the increasing competition between European 

regions. For a common development of the Centrope region, cross-border access to adjusted and standardized spatial data sets is 

essential. In the framework of the EU-Interreg IIIA-Project ñBuilding a European Regionò, a political and institutional basis and a 

reliable cooperative structure will be elaborated. (www.centrope.info). Centrope MAP is a pilot project within the main subject area 

ĂRegional development and transportationò. 

The enlargement of the European Union with 10 accession countries mainly located in middle and eastern Europe is seen as a 

challenge and development chance for Austria and the bordering members. Beside the Vienna Region consisting of the Austrian 

states Burgenland, Lower Austria and Vienna the Centrope area also includes the neighboring Jihomoravsky (South Moravia) and 

Jihocesky (South bohemia) regions in the Czech Republic, the districts (Kraje) Bratislavsky and Trnavsky in the Slovak Republic as 

well as the regions (Megyek) Moson-Györ-Sopron and Vas in Hungary. 

 

  

Fig.1: Centrope region - Geographic Overview [Source: http://centrope.com/static/files/centrope/centrope_region.jpg] 

The economic region Centrope is pursueing a joined marketing with the slogan Ă4 Countries ï 1 Regionñ. The modified motto: ñ4 

countries ï 1 region ï 1 digital geodataset!ñ can be stated as a common goal for the digital information system Centrope.  

On behalf of the public planning association PGO, a cooperation of the three planning divisions from the Austrian states Lower 

Austria, Burgenland and Vienna, a digital base map for the Centrope region has already been generated. During this first project 

period the integration and harmonization of spatial data focused on the Austrian states. The process of standardization as well as 

cooperation initiatives for easier data access and data exchange have already been a demanding challenge on Austrian level. Centrope 

Map picks up basic principles from the base map for the development of a regional spatial data infrastructure and pursues the active 

integration of new data and know-how. 

The pilot scheme includes the establishing of a technical framework which allows distributed data management within the whole 

region in the midterm. Therefore a data and knowlege exchange project webpage is developed based on a content management 

system. The webportal includes a ĂOnline Searchñ function for the given metadata describing Spatial data sets. Furthermore an 

OpenSource MapServer for the visualiszation of topographic data. Another aspect of the project work is the description of 

possibilites for the integration of permanent monitoring data. Integrating spatial monitoring applications allows the data use for 

szenarios and development predictions. In the long-term the initiative aspires a data management with full interoperability of systems 

and formats, based on international standards. This would also include a consistent metadata documentation as well as general 

agreements on data provision and data use. 

Therefore the implementation includes the following work packages: 

- Development and further extension of spatial and attibute data for the entire Centrope region 

- Harmonization of data formats and procedures for a common intraregional data use 

- Implementation of a basic online spatial data catalogue 

- Configuration of an Internet Map Server for visualization of regional spatial data 

- Consulting on the potentials of integrating spatial monitoring data for planning purposes 

- Networking and international communication with stakeholders from all parts of the Centrope region  

With respect to INSPIRE guidelines on European level, Centrope MAP project should be built on the following key principles:  

mailto:markus@jobstmedia.at
mailto:markus@jobstmedia.at
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 Data should be collected once within the region and maintained at the level where this can be done most effectively.  

 Spatial information and related attribute data on the Centrope region will be combinable from different sources and 

can be integrated by many users and applications.  

 It must be easy to discover which geographic information is available, fits the needs for a particular use and under 

what conditions it can be acquired and used 

 Geographic information needed for planners decisions and good governance at all levels in the region should be 

abundant and widely available under conditions that do not restrain its extensive use.  

This principles are related to political and legal agreements which are cannot be part of the project. 

Info an the actual project status is available at: http://www.multimediaplan.at/PROJEKTE/CENTROPE_MAP/ 
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Fig.2: Project structure and consulting tasks 
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Fig.3, 4, 5, 6: Systematically structuring existing and needed information and building on standards is crucial for project success 
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Fig.7, 8, 9, 10: Actual examples from CENTROPE MAP 
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Dichtung of Standards and Wahrheit of GIS Data for Spatial Planning: Cross-Border Case 

Karel MAIER, Jakub VOREL 

(Prof. Ing. Karel Maier, CVUT Praha, Faculty of Architecture, Thakurova 7, Praha, maier@fa.cvut.cz 

Ing. Arch. Jakub Vorel, CVUT Praha, Faculty of Architecture, Thakurova 7, Praha, jakub.vorel@sklep.fa.cvut.cz ) 

 

1 REASONS LEADING TO STANDARDISATION  

After information technology has enabled developing huge data storages and their remote providing and sharing, the value of 

informatisation consists increasingly in networking hitherto individual, ad-hoc data sets in multiple information systems. The 

economic aspects of data development and maintenance make data managers think about sharing and providing data sets for 

secondary use. In fact, most data sets are built secondarily upon another data; only minor part of data is entirely ñpurely primaryò 

ones. However, the secondary and, more generally, multiple data use by numerous users emphasises the need for their transferability 

from original, primary manager and user to other subjects: secondary users of primary data, those who use the primary data for 

creating secondary data, ñtertiaryò users of the secondary data, etc. This ultimately leads to effort to establish and to enforce 

standards for data. Decision-making is a special case of use of GIS data. Here the accuracy, updateness and reliability are the pre-

requisites for correct decisions. Procuring, management and dissemination of such data needs special standards and special 

procedures to prevent damages. In the public domain, this is the case of the data entering the legal decisionmaking process. This all 

requests for legal instruments to enforce the specific standards on the part of those who originate / procure the data. Thus, the state 

can develop the environment for intragovernmental standardisation and transfer of GIS data relevant for planning and subsequent 

decision-making. Outside the public domain, data producers are not subjected to the standardisation imposed by law. However, their 

standards may be driven by demand, discipline and technology. As such, the standards will be part of a company strategy to retain its 

market share and to guarantee to their clients the continuity of their products use. 

1.1 Dichtung of data standardisation 

Multiple sharing of data supported by information technologies will improve the economy of data acquisition, updating and 

management. This will motivate data managers to keep their datasets updated and thus improve the quality of information for all 

users. In the field of management, the continuously updated databases may change the very system of planning and decision-making 

towards continuously updated strategies supporting operative decisionmaking. In the domain of data procured within public sector, 

the assumption is that those public data that are designated to be distributed will be certified concerning their quality and conformity 

with the standards. These data will be considered and treated as public goods and therefore it will be convenient when the public 

authority will systematically maintain its quality and stability. The high quality of public data will be transferred into derived 

datasets. That kind of standardisation is top-down, administration driven. On the technology side, market forces will make virtually 

all GIS technology producers offer similar functionality. The only way how to increase the use of their technology is to lower the 

transaction costs of data use by agreement to standards. Both for non-public data producers and technology producer, this will be 

market forces that will make them standardise their production in bottom-up manner. As it happened with railways in the 19th 

century and electricity networks and telephones in the 20th century, numerous formats of GIS data will merge in a single standard or 

a single transferable format. 

1.2 Benefits and perspectives of GIS data standardization 

A deeper analysis of reasons for GIS data standardisation may reveal several streams of benefit: 

Å interoperability by technical homogeneity of data ï standardized exchange format is the precondition for building up   

distributed data stores 

Å interoperability through common structure (syntax) of data ï topological as well as attribute description 

Å retaining semantic value of the entering and outcoming data by common ontology, e.g. using unified terminology The 

data standardisation has twofold perspective: syntax and semantics. 

Å The syntax perspective focuses on interoperability of various information systems (exchange of data between various 

systems) and the processing of different data by one information system. The main stress is placed on the formal grammar 

of information that would enable streamlined machine processing of data and the automatic interoperability 

of GIS. As most operations of GIS are automated, one needs to be sure that the data sets of different origins entering the 

process are logically compatible. The logic consistency of the data processing is the necessary prerequisite for receiving 

meaningful results at the end of the processing.  

Å The data semantics is always closely linked to the ontology of particular disciplines. It cannot be detached / separated 

from the assumptions, missions and practices of those disciplines independently from the other perspective, which is the 

semantics of data.  

While the syntax perspective is central for IT and GIS experts, it is the semantics that is very important for secondary professional 

data users. 
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1.3 Potentials, constraints and bottlenecks 

The process of standardization in general brings various potentials and constraints: 

Potentials: 

Åstandards enable to apply the information technology in solving real problems by standardised problem situations with 

standard solutions. 

Å standards rationalise the behaviour of individuals so that they do not interfere each with other in their effort to solve the 

problem; in this way, the standards are a prerequisite for the effectiveness in attaining pre-defined, shared aims. 

Constraints: 

Å standardisation tends to reduce the description of the problem into limited set of standard elements; consequently, only a 

selection of ñstandardò, i.e. pre-defined and well-known problems is solved, which could further prevent from identifying 

ñnon-standardò problems and/or ñhiddenò sources of problems. 

Å sanctions for not respecting standards may hinder the creativity in solving problems.  

Standards are efficient as long as the problem is ñclearly-cutò and its solution can be attained by a pre-defined procedure. Within 

these constraints, the following ñstandardò pattern of problems and their relevant ñstandardò approaches for solutions can be 

summarised: 

problem Ăstandardñ approach for solution 

users lack orientation in the information environment Å common data patterns, formats or their description procedures  

of their creation 

automatic processing of data is impossible because of 

incompatibility of input data and the program that process them 

Å interoperability by technical homogeneity of data 

Å common exchange format (XML) 

data cannot be compared because of different procedures of their 

creation 

Å standardised procedure for data creation  

Åcommon ontology and unified terminology for retaining 

semantic value of the data 

normative knowledge that directly influence our behaviour is 

missing. 

 

Å coordination of the behaviour of individual actors 

Å standards based on agreement and/or enforcement 

 

1.4 Wahrheit of GIS data standardisation 

The nature of GIS data makes their syntax standardisation economically constrained. The various aspects of their geographic and 

topologic quality, etc. and diverse GIS formats / software of origin are extremely costly to be transformed to a unique standard. 

Secondly, the need for GIS data standardisation itself can hardly bridge the gaps between particular disciplines, their professional 

concepts, viewpoints and foci. 

2 METADATA STANDARDISA TION  

2.1 Dichtung of metadata standardisation 

As there is not and obviously cannot be a kind of general uniform quality format of GIS data, the effort for standardisation has 

focused to metadata. Metadata seems more productive and, consequently, effective to provide potential data user a most complete, 

relevant, comprehensible and true information on the data comprised in a particular GIS data set. General, standardised metadata can 

describe the data syntax. The accessibility of metadata by users should be quick and user friendly. To attain this objective it is helpful 

to create stable pattern between the expectations on the user side and the metadata content and structure on the producer side. The 

metadata standards therefore specify the obligatory and mandatory issues that cover all aspects of described data. When the 

metadatabases are restructured and their content completed according to those standards, the positive effects in terms of decreasing 

costs of metadata creation and maintenance and increased rate of their usage arrive. 

2.2 Goals and efforts 

The standardisation of metadata should lead to following goals:  

Å to neutralise technical problems ï the main objective is to ensure the interoperability of numerous data stores; the metadata 

creation and maintenance can be partly automated  

Å to guide the search for information ï the standards will ensure that user will know in advance what data characteristics the 

metadata covers. In this case the metadata specify mostly technical information. The information on the data semantic is 

represented only by category ñkeywordsò. 

Unlike the data syntax, the data semantics cannot be fully reflected by general metadata standards. In effect this is not their task, ISO 

standards build up general, universal platform for data exchange. ISO standards on the other hand are not the closed system, it is 

rather system of rules that enable to extend their extend so, that the standards would cover also the issues of more specific domains. 
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The ISO/DIS standard distinguishes the core metadata that offer the information crucial for technical exchange and automatic 

processing of data, and community profiles that should serve particular communities of professional users of GIS data. There are 

several efforts to develop an international standard for metadata, e.g European EU CEN 12657 and world-wide ISO/DIS 19115 

Geographic Information ï Metadata: the latter seems to be a groundwork for the future unification even in Europe as the process of 

acquiring has started as European standard. The ISO metadata standards offer description of geographic data generally but it also 

enables to build community profiles with information for specific users. The general metadata descriptions relates to the techniques 

of GIS data production and use. They are for biggest part technical specification of datasets. The rest of the general standard of 

metadata addresses the accessibility and management of data. However, the approach is generalist for the information on the data 

content. 

2.3 Wahrheit of metadata standardisation 

However precise the standards of metadata aim to be, no one has been approved and accepted as binding standard yet. Instead, 

national standards have been developed here and there, making the issue of future shift to a uniform international standard even 

trickier. The presently existing metadata obviously do not comply with the formal requirements of the ISO metadata standard as well 

as any other generally acceptable standard for the description of geographic data. It would require a lot of time and resources to 

achieve any kind of such standard for the existing data. The cost-benefit ratio can be very disadvantageous for the primary producers 

of standardised metadata as they will not be immediate receivers of the benefit. Positive externalities will not arrive as long as the 

standards will not be broadly accepted and implemented. Obviously, the full scope of the standard may prove to be achievable only 

for the metadata on basic geographic GIS data, while the secondary data created on the background of the basic data may make 

reference to their ñparentò data set. With different pace of updating of the ñparentò and secondary data, the value of metadata cannot 

be overestimated but it will be difficult (and costly) to achieve the appropriate standard generally. Probably this will be only a 

fragment of GIS data that will be described by standardised metadata even in future. This may be the case of statutory, legally 

defined registered data sets of information systems for public administration, for which the fully standardised metadata will be 

provided, based on a legal enforcement. In this respect, this is mainly the task for public sector to start the implementation of 

metadata standards. Beside the statutory, legally registered authoritarian data, a wide scope of privately created information systems 

is emerging, designated for market. Here the market laws on demand and supply enter the scene. The competition for customers may 

make the data managers / providers / suppliers to comply with metadata standards, but only in the case of data designated for wider 

market, and in rich informational communities where costs of primary data acquisition will be low and quality information based on 

the data will be highly priced, frequently needed data will be worth describing by standardised metadata. But wherever the 

information market is weak and imperfect, monopolist behaviour of suppliers can be expected and, consequently, the data description 

by metadata will be weak and incomplete. 

3 THE CASE OF INFORMATISED SPATIAL PLANNING  

3.1 Dichtung of informatisation of spatial planning 

With help of information technology, spatial planning can easily make available data created in the domains of demography, general 

statistics, environmental protection, monument conservation, transport, water management, energetic, etc. This will save a lot of 

tedious hunting for particular data and make the saved time available for analyses that will improve the quality of planning process. 

Information technology can also disseminate the information elaborated by planning to all stakeholders and to general public. 

Internet can make access to the data instant and easy. It has also potential to establish a two-way communication on planning and 

development issues between planners and stakeholders. Thus, information technology can contribute to a more democratic, 

responsive planning. 

3.2 Specifics of spatial planning in the respect of information 

The Royal Institute of Town Planning defines spatial planning as ñmanagement of environmental changeò. To be able to manage, 

planners need information in a broadest sense of the word. Information science distinguishes several levels of items in information 

management (Laurini 2001): 

Å data ï strings of digits, letters or any other symbols without any semantic connotation 

Å information ï the data that have a meaning for their user 

Å knowledge ï the application of information that supports reasonable decision-making. 

Only data and information is the concern of this paper. While data can be transferred and processed again and again, information is 

rather specific to the individual data user and to the intended use of knowledge. John Zeisel (Zeisel 1981) recognises two types of 

information in planning: 

Å information that describes planning proposals ï in the form of written guidelines or more physical and concrete plans. 

Å information used to test and to choose the right choice / solution. 

 

Spatial planning discipline is analytical as well as design discipline and the use of data and information in planning is twofold: 

Å Planners collect various data, mostly from other fields of enquiry (geography, sociology, environmental sciences...) and 

they analyse their relevance to the problem in their hands. The outcome of the analyses is planning information and as such 

it should help stakeholders of development to make proper individual decisions. 
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Å On the other hand, planners propose solutions of the problems in the form of plans. This is the act of design, which is a 

kind of outgoing data produced by planning. 

The table below confronts the nature of data with their testing in the process of planning: 

nature of data information to test with nature of test information to be tested ( 

alternative proposals) 

GIS objects ï their geometry 

and topology, their 

geographic referencing 

existing physical objects and 

phenomena that are possible to 

represent by points, lines, 

polygons or that are sampled into 

raster geographical data 

existing physical objects 

and phenomena that are 

possible to represent by 

points, lines, polygons or 

that are sampled into 

raster geographical data  

depiction of the proposal in the form 

of GIS objects  

depiction of the proposal in 

the form of GIS objects  
depiction of the proposal in the 

form of GIS objects  
GIS methods of spatial 

analysis plus non-spatial 

analysis  

the properties of proposal  

non-geographical data  properties of abstract objects that 

are not possible to represent as 

GIS objects. Some of those 

properties can have spatial impact 

related to GIS objects  

non-spatial analysis and 

human judgement  
Å proposed image of future state 

Å qualitative aspects of proposal 

Å written record only  

Planners use all the above stated information to propose solutions for problems. GISs offer variety of spatial analysis tools. They are 

centred to analyse spatial relations between objects. The GIS can be also very well combined with other kinds of models that 

represent non-spatial aspects (economy or demography). On the other hand GISs are based on the assumption that we are explicit in 

the spatial extent and impact of described or prescribed phenomena. Quite frequently planners are not capable to express these 

aspects clearly enough, to make them operational so that they can be used in GIS analysis. Then non-rational kind of test must 

persuade about the rightness of the proposal. Mostly subjective human judgement based on experience is used, or confrontation of 

the proposal with existing standards, guidelines and specifications. It is obvious that the  judgement cannot be reduced just to the 

information that is possible to represent by means of GIS. 

3.3 The nature of the information that spatial planners use 

For the application of general concepts of data, metadata and their standardisation in the environment of spatial planning, analysis 

was made of the kinds of information spatial planners need, seek and use. The analysis showed that the data entering spatial planning 

convey various quality of information with different prospects of validation. Most incoming data can be comfortably placed in one of 

the following categories: 

character the reality presented origins of data validation 

hard physical reality modelling physical reality easy to validate by eyewitnessed 

confronting the model with the reality 

legal reality derive from law confronting the data with relevant legal 

instruments 

soft  values, opinions and 
judgments 

enquiry or other sociological 

research, informal interviews, 

studying media issues, etc. 

depends on the method but it is always 

restricted to certain space and time 

Intentions ï declarations of 

intented change 

Plans, strategies, projects If the intentions are projected into material 

form (plan) than they can be tested on the 

backround of other information 

 

Outgoing data and information 

character The reality presented Data validation 

Hard 

 

 

 

 

 

soft 

Analyses as outcomes of research 

 

Obserbation and/or by 

experimental manipulation with 

the objects or logical inference 

Scientific tests and proved 

analyses 

Planned (future) physical reality: it can span from 

the edge of ñhardnessò to mere vision 

(statutory) plans, projects 

 

strategies, prognoses 

 

visions 

Belief that plans will come 

true; the risk that they may not 

be ñtrueò in future depends on 

the power of those who are 

expected to implement the plan 

in question 
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In fact, only the ñhardò, quantifiable data and logic transformation has been the domain of GIS. The other information has had to be 

supported by other techniques and technology so far. This existing shortcoming of GIS data should be taken in consideration in every 

effort to conceptualise a GIS-based planning process. The ñhardò data can be subject of formal standardisation. Here, metadata can 

be a great help to classify the data. For the data on physical reality, the main focus of the metadata is in general, i.e. discipline-free, 

description of the GIS data (topology, geometry, time relevance). For the data on legal reality, one needs to understand their meaning 

for decision-making. The ñsoftò data, however they can be geo-referenced, can hardly be somehow standardised. Their metadata can 

be reduced to the description of their origin, showing also their nature / reliability) and use for planning and the description on the 

incoming data processing. 

3.4 The information and power environment planners face 

In the relation to information presented and decision to be taken, spatial planners can run into following scenarios: 

Å hard data + rational analysis ï syntax of the outcome can be standardised; the syntax quality of data produced by 

secondary analysis derives from the poorest quality of the entry / incoming data sets; the data semantics can be derived 

from the incoming / entry data 

Å hybrid or soft data + rational analysis ï syntax of the outcome is unclear, semantics varied 

Å lack of data ï rational analysis is incomplete or impossible; the outcomes are intuitive 

In most planning assignments, the entry data are of varied syntax, some of them may be outdated or otherwise imperfect. Often, 

planners cannot rely on ñhardò data only. Consequently, the syntax perspective of the outcoming planning information can be hardly 

standardised by rational, scientific analysis only. Moreover, any case of planning is challenged by limited power to implement the 

outcoming knowledge. Even the fully standardised outputs will not make òreliableò planning product. The essence of plannersô skill 

is to recognise and distinguish the category of data s/he deals with and to understand how much power is available to implement the 

plan. 

3.5 Transfer for secondary analysis and use of data in planning 

Spatial planning is a typical secondary user of the data made for another use. It frequently uses the GIS data originally developed for 

cartography, environmental monitoring and protection, transportation, etc. The background data transferred from other disciplines 

make the base and background for planning analyses and then for the outcoming planning information. Sometimes the background 

data serve as containers that are filled by additional factual data needed for the planning analyses. As such, meta-information on the 

transferred data and standard transfer of them are the prerequisite for the estimation of the quality of analyses made upon them. The 

issue of standardisation that would support the data transfer by creating transparent mechanism of it emerges as another dimension of 

the standardisation. In the inter-territorial transfer the relevance of planning-relevant data to particular tiers (national, regional, local) 

of planning is important. Each of the tiers places own priority on different particular issues.: The national and regional tiers 

emphasise inter-regional or, respectively, intra-regional balance, economical competitiveness, and higher-level infrastructure. The 

local tier is more focused on attributes of physical environment, visual aspects of environment and social interaction in the space. As 

it was with the data standardisation in general, also the standardisation of data transfer has syntax and semantic perspective. More to 

that, the transfer from one discipline to another and the transfer between different (legally) institutional and national (language) 

territories can be distinguished. The following morphological table combining the perspectives and transfers stated above implies 

four different limits to the use of data: 

 syntax perspective semantic perspective 

inter-disciplinary transfer narrow focus of standards on general 

geographic use 

barriers / gaps between professional 

concepts 

inter-territorial transfer diverse regional / national standards 

different scales of the tiers of planning 

documents 

language barriers between territories 

 

4 WAHRHEIT OF INTERDIS CIPLINARY TRANSFER O F DATA  

Interdisciplinary transfer of information is a crucial problem for spatial planning not only in syntax and semantic perspectives as 

described above but also in terms of a (dis)balance between information coming in the system of spatial planning and information 

provided by spatial planning for the use of other disciplines and users. What is critical is not the interdisciplinary nature of the 

discipline alone, but the need of data supplied from other disciplines. The discipline is a ñnet importerò of GIS data: spatial planners 

need a lot of ñhardò GIS data from outside than endogenous ñhardò data created by the discipline itself. Also the application of 

spatial planning-born GIS data outside the discipline is much less than the ñimportò of them by planning. This makes the position of 

spatial planning on the ñGIS data marketò extremely weak. 

4.1 From ñhardò metadata to ñsoftò metadata? 

Most effort in the hitherto informatisation of planning has revolved around the technology of data accessing and transfer. We showed 

that increasing concern concentrates around the elaboration and providing of data on the data through metadata. However, the 

standardisation of metadata has definite limits both in the standardisation of their context and the extent of data sets that can be 

reasonably equipped by metadata. The exploding number of data and the diversification of their origin and shape bring another 

problem on the scene: how to get oriented in the maze of data to reach the data relevant to the individual case of planning problem. 
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Here, portals seem to be certain help, by enabling link to data providers. The problem rests in the selection (and selectiveness) of the 

information provided by portals, partly reasoned by certain quality criteria that may be applied for the placement of the link on 

providers and on data. As planners need and also have to use also non-standard, ñsoftò and fuzzy data (usually not equipped with 

relevant metadata), this data may be disqualified from the portals. On the other hand, if admitted, they may be misleading as for their 

(not indicated) quality. Accepting that not only standard, ñhardò data is acceptable in the community of planning, also not only 

standardised metadata should be accepted. They should be communityspecific. They may not provide full scope of information 

needed by data users but they should convey the basic information on to what kind of risk a user is exposed by using them as a model 

of reality. 

4.2 Community profi le: The way how to cope with the specifics of planning in its informatisation (?) 

A great deal of GIS data relevant to spatial planning was originally produced for a specific use and for a single specific ñprimaryò 

user who ordered for the making of the data. The primary user of the data needed a certain scope of meta-information, and this is 

what the primary user as a client ordered from the data producer. As long as the data was not offered to a secondary user, no 

standardised metadata was required. Therefore planning needs a lot of additional meta-information of semantic character, specific for 

the use within the discipline. Using the ISO/DIS metadata standard, the Community profile of metadata should facilitate the 

interpretation of data by community of users to get the discipline-specific metainformation. In the description of the syntax 

perspective, it should be focused on the import of data from the domains of other disciplines. For the specific case of spatial planning 

as a receiver of data of heterogeneous quality and relevance from diverse disciplines, the semantics of the transferred data to fit to the 

spatial planning discipline ontology and the methods that spatial planners use is a major issue. It remains a matter to be disputed 

whether or not, or to which extent the community metadata profile should provide that kind of meta-information. Maybe it should 

just guide the users to get the information by themselves. Unlike the general metadata description, the community profile should be 

developed and managed by planners, no matter where the data may originate. In the syntax perspective of the data description, the 

community profile of planning will include mostly the items already included in the general ISO/DIS metadata core or standard 

(Maier, Ļtyroký, Vorel 2003): title, alternate title, category of topic, geographic extent, scale of resolution, data description with 

attribute structure, type of spatial representation, time relevance, date of data acquisition, data quality (completeness, semantic 

correctness), spatial reference system, data language, format, management of and access to data, lineage of origin, source lineage, 

date of metadata updating, and some more, less important for planning use. Problems emerge when non-standardised data, mostly not 

equipped with metadata are to be used by planning community. Here probably a certain basic set of metadata would be helpful to 

describe the potential use for planning but there is no standard way how to develop, verify and manage it. The interest in metadata is 

on the part of planning community but the major part of the needed information remains in the domain of the data originator. The 

semantic perspective deserves special attention in the respect of the planning community metadata profile. However, it is doubtful to 

which extent the semantics-oriented metadata should be developed, not to interfere with case-specific and user-specific matters. 

4.3 From metadata to meta-knowledge? 

Metadata describe the properties of data but the properties of data plus data is not information yet. In order to get information, the 

ontology, i.e. the meaning of the objects that are represented by data is necessary: the way the objects are conceptualised, the 

constraints for their interpretations, and the definition of concepts that are represented by data. There is a debate whether the ontology 

should be part of metadata or if this is the role of meta-information. The ontology is usually at least partly included in the metadata as 

key words that define thematic area to which the data make reference. The definitions of the vocabulary terms that create ontology 

cannot be in metadata as they are specific to various uses of data. These definitions should be in the meta-information. To use the 

information and data in solving our problems we need knowledge. The knowledge consists of assumptions, theoretical statements 

and normative guidelines (methods). The knowledge is necessary for the use of data and information, but it is not the property of any 

of these. The sources of knowledge are different. The knowledge is proper to each person and is shared in domains of specific 

disciplines. 

A knowledge base that would guide the use of data and information could consists of (Turban and Aronson in Laurini 2001): 

Å Behaviour descriptors and beliefs 

Å Vocabulary definitions 

Å Objects and relationships 

Å Procedures for problem solving 

Å Heuristics and decision rules 

Å Typical situations 

Å Hypothesis (theories) 

Å General knowledge of the world 

Å Facts 

Å Constraints 

Å Processes 

The description of the knowledge base would be the role of meta-knowledge. The metaknowledge cannot be part of metadata or 

meta-information. The knowledge base as well as meta-knowledge should be built by community that share the knowledge and it 

should evaluate the theory and methodology in relation to the problems to be solved. The following table summarises the previous 

discussion. 
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nominal level meta-level the role of meta-level who creates meta-level 

data metadata Proconditions for data storage, 

transfer and automatic 

processing 

Producers of data describe the 

properties of data 

Information Meta-information Precondition for understanding 

the meaning of data 

Users of specific ontology 

domain 

Knowledge Meta-knowledge Describing the effectiveness of 

the knowledge use when 

solving the problem 

Problem solvers evaluate the 

knowledge base 

 

The metadata are created by data producers as only producers are knowledgeable of data properties they create. The meta-

information is created by users that share the common ontology. Every ontology conceptualizes the perception of problems. The 

symptoms of the problem are confined into categories that serve our decision-making. The knowledge bases and meta-knowledge 

guide the ontology users in connecting the named symptoms with specific action. Once the ontology is established, it is the 

independent, objective, categorical system of concepts that can be made public. It can guide the data producers in the creation of data 

and organizing their meanings in reference to chosen ontology. The meta-information is more general and less abstract than the meta-

knowledge. Several disciplines (or knowledge bases) can use shared ontology defined by meta-information. The meta-knowledge is 

created by users of knowledge: the professionals and scholars. Only users of the knowledge base can evaluate the efficiency of 

knowledge base in guiding them to the right solutions. Every new or updated knowledge creates new ontology and therefore inform 

the meta-information level. All three levels: metadata, meta-information and meta-knowledge play different roles, they are created 

for different purposes and often by different communities of experts. The community profile of planning should focus on the meta-

information level. It should be created by planners with regards to other ontology. 

5 CONCLUSIONS 

The reality of GIS data diverts from the wishful thinking of GIS standards. This makes the challenge of the muddling through in the 

GIS not temporal but constant issue. This is not an unknown situation for planners who got used to incomplete, heterogeneous and 

outdated data in their everyday practice but is difficult to swallow by more ñtechnically perfectionistò GIS experts. Also the general 

standardisation of the description of data by metadata has own limits. It does not fit to non-standard, imperfect data. On the other 

hand, planners need certain orientation in the maze of data, even on the imperfect data. A flexible description of these data, open and 

relevant both to the data and their users, could be a part of the community profile of metadata. The ultimate use of data is to develop 

the relevant and useful information and knowledge from them. The exchange of data, information and mainly knowledge needs 

support by structured descriptions, each related to one of the mentioned levels: data, information and knowledge. Standards can never 

cure our world of the chaos that is connected to the usage of data. In the planning profession, managing incomplete information 

environment is an everyday business. 
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ERA-NET TRANSPORT ï paving the way for joint European transport research 
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1 INTRODUCTION  

Spatial planning is the horizontal discipline in Europe which regulates spatial developments, on different geographical levels, 

particularly concerning the human basic needs and basic functions ï housing, labour, leisure and transportation. The field of long 

term and short term challenges as well as different complementary approaches, like bottom-up and top-down approaches pose a 

heavy but interesting challenge for scientists, planners and civil servants who work in this field. 

One of the relevant fields of research concerning spatial planning is mobility and transport research. Within the Sixth Framework 

Programme for Research and Technological Development (FP6) of the European Commission mobility and transport research is a 

major topic. Furthermore a new instrument of European research policy the ERA-NET scheme is heading towards the coordination 

of national research policy activities (e.g. Transport research funding programmes). 

Real models ï unreal world! This real ERA-NET TRANSPORT (ENT) initiative actively participates in framing the future transport 

and mobility research. Spatial planning will be effected by the outcome of research projects funded by future coordinated and 

cooperating national transport research activities between European member states over the short-term and medium-term, referring to 

prospective mobility research, infrastructure and vehicle technologies development or research in transport infrastructure capacity 

management -planning and -administration. 

2 THE EUROPEAN RESEARCH AREA AND THE ERA -NET SCHEME 

Europe has a long-standing tradition of excellence in research and innovation, and European research teams continue to lead progress 

in many fields of science and technology. However, the centres of excellence are scattered across the continent and all too often their 

efforts fail to add up in the absence of adequate networking and cooperation. In the past, collaborative actions have been initiated at 

European and Community level, but now is the time to bring our endeavours together and to build a research and innovation 

equivalent to the ñcommon marketò for goods and services. That structure is called the European Research Area (ERA) and is 

regrouping all Community supports for the better coordination of research activities and the convergence of research and innovation 

policies, at national and EU levels.2 

The European Research Areaôs core message is the need to overcome the traditional fragmentation of national research efforts in the 

EU through better coordination and cooperation to build a research and innovation equivalent to the ñcommon marketò. Therefore the 

Sixth Framework Programme for Research and Technological Development (FP6) launched a specific programme ñIntegrating and 

Strengthening the European Research Areaò within the ERA-NET Scheme is financed.  

The ERA-NET Scheme is about the coordination and cooperation of national and regional research programmes in Member States 

and Associated States, in any field research. As such it aims to bring together research programme managers at the national and 

regional policy level, who are either working in the Ministries or in funding agencies and are implementing programmes on behalf of 

the public administration. The main objective of ERA-NET is to step up the networking and foster the implementation of joint 

national and regional research programmes by pooling scattered human and financial resources. The idea is to improve the efficiency 

and effectiveness within the ERA. 

3 ERA-NET TRANSPORT IN GENERAL  

3.1 The policy goal 

ERA-NET TRANSPORT is set up for the period 2004-2007 with the objective to strengthen the European scientific base and to 

support the structuring of the European Research Area within transport research. It is focusing transport research covering all 

transport modes, geographical scales (nationally and regionally) and thematic range of transport research. 

The long-term vision, also beyond the project period, is to improve the outcome of transport research activities in terms of quality, 

efficiency and effectiveness. The vision behind ERA-NET TRANSPORT can be described as a coordinated and cooperative 

European framework for transport research policy, where regional, national and European organisations coordinate, cooperate or 

even integrate their activities, on a voluntary basis, in line with their respective sovereign competencies and interests. 

The framework shall be designed to offer benefits to transport research programmes at the different levels, offering various 

possibilities for cooperation between programmes all the way to joint research programme design and mutual opening of existing 

programmes. The conceptual framing ï the thematic areas, the policy instruments, the combination of funds and the participation of 

different countries ï are not defined yet. Guidelines for establishing proper procedures heading towards successful joint research 

activities will be recommended and tested by ENT to bring forward this vision of future transport research programming in Europe.                            

This means the opening up of national research programmes to participate in the development of a joint vision, joint procedures, joint 

programming and joint project management in the field of transport research. 

                                                 
2 European Commission, http://europa.eu.int/comm/research/era/index_en.html, Dec. 2004. 
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3.2 The consortium 

Cooperation in transport research policy in Europe is already taking place in several ways, like in the EU framework programme, and 

other policy networks of transport research organisations and actors that supports research cooperation. 

However, the focus of ERA-NET TRANSPORT is to support and coordinate research activities between the Transport, Technology, 

Innovation, Science and Research Ministries and research programme management organisations of the EU member states. With its 

activities ENT brings together all relevant players in the field of transport research policy like public and non-public authorities, 

funding bodies, technology agencies and research institutions. 

The consortium originally consisted of 11 partners from 9 European countries, but actually, after the first enlargement procedure at 

the beginning of 2005, it comprises 13 partners from 11 countries. These are namely Austria (The Austrian Federal Ministry for 

Transport, Innovation and Technology (bmvit), Unit III/I7 - Mobility and Transport Technologies), Belgium (The Federal Public 

Planning Service Science Policy), Finland (The Ministry of Transport and Communications), France (The Ministry of infrastructure, 

transport, housing, tourism, and the sea (METLTM/DRAST) and Institut des sciences et des techniques de lô®quipement et de 

lôenvironnement pour le d®veloppement (ISTED)), Germany (The Federal Ministry of Education and Research (BMBF) and TÜV-

Akademie Rheinland GmbH), Netherlands (The Ministry of Transport, Public Works and Water Management), Norway (The 

Ministry of Transport and Communications), Sweden (The Swedish Agency for Innovations Systems (VINNOVA)), United 

Kingdom (The Department for Transport), Poland (The Ministry of Scientific Research and Information Technology) and Denmark 

(The Ministry of Transport). 

The pre-requisite for participation for the partners was the existence of national transport research programmes or for the new 

member states existing transport research activities. In the case of Austria it is the transport research and transport technology 

research programme ñIntelligent Transport Systems and Services (IV2S)ò, which is planned for the time period of 2002-2006. This 

national programme is donated with about 35.000 Tú and divided into three sub-programmes, namely the A3-programme (Austrian 

Advanced Automotive Technology), the I2-programme (Intelligent Infrastructure) and the ISB-programme (Innovative System 

Railway). A3 aims to improve the competitiveness of the automotive supply industry by the promotion of cooperative research and 

development projects and to create new knowledge towards cero-emission vehicle technology. I2 aims to support Austrian 

enterprises in the development and testing of system-integrated transport Telematics applications. The range of projects goes from 

intelligent transport systems (ITS) to transport related intelligent infrastructure projects. ISB aims to increase the efficiency and 

attractiveness of strategically important fields in the railway sector of Austria. Due to these transport research related and 

development funding programmes Austria has the possibility to structure the future coordination and cooperation models, guidelines 

and procedures as well as topics very actively. The future impacts of the ERA will be noticeable firstly on the national transport 

related research scene and industry and secondly on the regional, national or European choices of location, for example of the 

automotive, rail or Telematics industry or supplying industry and SMEôs. Furthermore IV2S has a strong focus on mobility and 

transport research financing in the above mentioned sub-programmes, not only R&D, but also research studies concerning problem 

solutions for specific topics in transport. 

4 STATE OF THE ART OF THE DIFFERENT WORK P ACKAGES 

ENT consists of 6 work packages which are separated by the different tasks which are the ñdevelopment of model procedures and 

rulesò, the ñidentification of areas for cooperationò, the ñimplementation of coordination and cooperation mechanismsò, the 

ñdisseminationò of results, the ñcoordination of network activitiesò and the ñcontract and consortium managementò.  

4.1.1 Development of model procedures and rules (WP1) 

The aim of this work package is to create a framework for joint European transport research policy. It will provide analyses of 

different national transport research programmes and set up criteria for cooperation which will lead to guidelines for possible 

cooperation mechanisms between national or regional transport research programmes. The unit Mobility and Transport Technology 

(Abt. III/I7) of the bmvit is responsible for this first work package. The work package leader is Dr. Andreas Dorda. 

As a first overview WP1 drafted a report3 of actual patterns and mechanism of cooperation in national transport research policy 

concerning especially political and institutional activities. It consists of two main parts, firstly the country descriptions of Austria, 

Belgium, Denmark, Estonia, Finland, France, Germany, the Netherlands, Norway, Poland, Sweden and the United Kingdom, in terms 

of a comparative benchmarking, and secondly the collection of key-player diagrams, which show the major national key-players 

involved in the several described transport research programmes. 

For this overview the model of the policy circle is used as a structural element. The applied policy circle describes three main periods 

and outlines six stages in a circular policy process: 

1. Policy formulation (= policy description and policy determination). 

2. Policy realisation (= policy implementation and policy dissemination). 

3. Policy learning (= policy evaluation and policy monitoring). 

The period of policy formulation is significant for setting direction and for policy orientation. At the policy description stage, e.g. 

visions, political agendas and overall political goals are set up, while at the policy determination stage detailed target setting and 

strategic planning is conducted. 

                                                 
3 Kropf H., Seibt C.: 2004. 
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In the policy realisation period the implementation of research programmes and the dissemination of the research outcomes is 

central. At the policy implementation stage e.g. research programming modalities and research topics are defined and funding models 

and budgets are negotiated. At the policy dissemination stage research results should be published and distributed in a comprehensive 

knowledge transfer and a wide information diffusion process. 

The policy learning period refers to the fact, that policy processes are non-deterministic but complex. At the policy evaluation stage 

research programme and project results are assessed concerning the program or project objectives. Or at the policy monitoring stage, 

policy performance and societal aspects are assessed along the process. The outcomes are addressed to the policy formulation period. 

The competencies of the ministries and funding organisations are lined out and the formal and informal cooperation procedures are 

described. For example at the policy formulation period mainly the ministries are in charge involving several stakeholders from 

diverse institutions in ñnew modes of governanceò while in the policy implementation and dissemination stage (=policy realisation) 

in most European countries funding bodies and research agencies play a major role, although the ministries hold the main 

responsibility. The dissemination stage does nearly not exist in the most member states. The policy learning period refers to the idea 

of a reflexive policy process which passes back experiences and results from the ongoing policy initiatives to the development of 

future policy activities.  

4.1.2 Identification of areas for cooperation (WP2) 

The second work package has to develop a shared perspective for European transport research and has to identify the research topics 

for cooperation and integration. Therefore trends in the demand for transport research in the longer term and possible areas for 

cooperation are identified in the first report4. The Dutch colleagues from the Ministry of Transport, Public Works and Water 

Management and the Transport Research Centre (AVV) are in charge of this work package. 

The ñtransnational transport research roadmapò identified 6 possible research areas for cooperation, which are based on analysis of 

235 available transport research programmes. These areas have been separated into 48 specific fields. These six areas for transport 

research are identified in a negotiation process in the ENT consortium. The identified major areas are namely ñEconomic benefits 

through integration, interoperability and intermodalityò; ñEfficiency improvements through transport and infrastructure 

managementò; ñEfficiency improvements through intelligent transport systemsò; ñEconomic benefits through pricing and taxationò; 

ñEnvironmental improvements through vehicle technologyò and ñSafety and security improvements through transport and 

infrastructure managementò. 

Based on these consultation and the first results of a Delphi survey concerning transport research technologies, further analyses, 

explorative workshops and policy seminars will be carried out and organised. 

4.1.3 Implementation of coordination and cooperation mechanisms (WP3) 

The main aim of this work package is to set the conditions and to provide the support for the implementation of coordination and 

cooperation activities. The guidelines, procedures and criteria provided by WP1 and the identified transport research areas and 

reports provided by WP2 are the bases for the implementation of joint activities for trans-national transport research programmes. In 

targeted workshops (TWS) the most promising research topics will be determined heading towards joint activities. The first research 

cooperation topic was based on workshop results of the European Platform for Transport Research (EPTR), which organised several 

workshops among programme managers and policy makers in 2003 and 2004. The first chosen research topic was ñITS and 

reliability of passenger transportò, which will lead to the first joint activities in European transport research. 

5 JOINT ACTIVITIES OF NATIONAL TRANSPORT RESEARCH POLICIES  

ERA-NET TRANSPORT deals with the entire transport research policy circle. That means it deals with the strategic policy level, the 

programme development and implementation level and the project level in transport research.  

On each stage of the transport research policy circle cooperation is actual possible. ENT specifically focuses on the policy 

implementation stage (transport research programming process). For appropriate coordination activities at the policy implementation 

stage five levels of cooperation are identified. 

The 5 levels of cooperation are: 

Exchange of information (knowledge exchange) on policy objectives and goals as well as research programmes and projects, 

research results are exchanged openly (e.g. at conferences, workshops or via the Internet), as well as information on programme 

structures and programming mechanisms. 

Joint project definition and clustering, the projects remain independent and financed by national sources, but common goals and a 

common approach are defined in order to integrate the project results.  

Joint projects, joining the activities in one project with one management and one budget. 

Joint programme implementation, National programmes or part of such are coordinated in time and modalities. The outcome can be 

joint projects or pure national projects. All researchers are funded from their own country. 

Joint programming, research areas, modalities and a financing model are established among the participating countries. A joint call is 

carried out and the best research proposals will be financed  

Due to the fact of diverse national transport research policies and research funding systems in Europe many barriers (legal, financial, 

administrative etc.) may and will occur and have to be taken seriously into consideration defining criteria for trans-national transport 

                                                 
4 Halbesma S.: 2004. 
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research. The formulation of these criteria will need detailed preparation heading towards acceptable guidelines. ERA-NET 

TRANSPORT defined the highest level of cooperation ï as the ultimate ambition ï namely the creation of multi-lateral transport 

research funding programmes with joint calls, joint evaluation procedures and a common funding budget by the end of the five year 

period. 

 

For further information regarding ERA-NET TRANSPORT please visit the webpage www.transport-era.net. 
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1 INTRODUCTION  

The massive diffusion of new information and communication technologies (ICTs) ï especially the more recent development of 

mobile and wireless technologies ï has necessitated a through re-conceptualising of the relations between space, time and 

technologies. City-makers and urban scholars currently face an enormous challenge, as new notions of space and time increasingly 

call into question old paradigms. This process in turn affects the way ICTs are dealt with as part of government, planning and policy 

agendas. This óparadigm challengeô affects the whole range of issues related to the analysis and management of spatial, economic, 

political, social and cultural aspects of contemporary urban life, and constitutes perhaps the main task in thinking through relations 

between cities and ICTs. 

In their pioneering work Telecommunications and the City, Graham and Marvin (1996) introduced an element of order to the chaos 

of ideas and assumptions about telecommunications. They organised its impacts on crucial sectors such as the economy, social and 

cultural life, urban environments, infrastructure, urban physical form, and planning and governance. A whole chapter was dedicated 

to the conflict between old and new paradigms. Importantly, the challenges are grouped into three categories, namely the óchallenge 

of invisibilityô (the non-physical aspect of ICTs), the óconceptual challengeô (especially concerned with ideas of space, time and 

cities), and the óchallenge to urban planningô (the conflicts between the modernist city and the post-modern networked city). 

Based on this and other contributions, the purpose of this paper is to attempt a demarcation of the conceptual challenges posed by the 

clash of ICTs and cities. More specifically, the aim of this paper is to establish the theoretical foundations for the understanding of 

this complex relationship and, at the same time, to look into more detail at two cases of urban-technological development in Europe: 

Newcastle upon Tyne in the UK and Antwerp in Belgium. 

In addressing these issues, this paper analyses some of the ways in which ICTs are producing complex conflicts between traditional 

and new paradigms of space, time and technology, and creating some conceptual dilemmas for an integrative development of 

technologies and cities. For this analysis, I will concentrate in local government actions towards integrated urban and technological 

strategies, in the field known as urban technology. 

The approach I have taken is supported by the theory of Social Construction of Technologies (SCOT), a paradigm that sets out to 

explain the most intimate political and social relations involved in the introduction, acceptance and absorption of technological 

artefacts within a social context. I believe that this approach offers an invaluable tool for understanding some of the dilemmas 

presented to local authorities by the socio-technical process of building the virtual city. 

To address these issues, this paper is divided in four parts. The first is driven by the complex range of challenges to traditional 

paradigms of space, time and cities, especially those faced by planners and city-makers. Secondly, I draw my analysis of the two case 

studies based on SCOT and the specific historical conditions of each case. The third part concentrates on the analysis of what has 

been found in Newcastle and Antwerp in terms of visions and interpretations to the relations between ICTs and cities, towards an 

integrative urban-technological strategy. Finally, in the conclusions, I briefly put the previous parts together in discussing the 

strategic approaches for ICTs of Newcastle and Antwerp and their relative advantages. 

2 PARADIGM CHALLENGES:  UNDERSTANDING ICTS A ND SPACE 

To comprehend the very concept of space, there is a need to first understand what the space is made of. According to Santos (1997) 

in A Natureza do Espaço (the nature of the space), space is an indissociable, but also contradictory, conjunct of ósystems of objectsô 

and ósystems of actionsô. In other words, this is what makes the space a multiple and heterogeneous entity: objects and actions, fixes 

and flows. The space is thus neither only physical nor only social, but the two always together: 

Systems of objects and systems of actions interplay with each other. On one side, systems of objects drive the way in which 

actions are done and, on the other side, systems of actions lead to the creation of new objects or affect pre-existent ones. 

That is the way the space finds its dynamism and changes itself. (Santos, 1997: 52)5 

ICTs were added to the conglomeration of systems of actions and objects which together are considered to make space a couple of 

decades ago. Information and communication technologies are increasingly considered part of the sum of actions and objects that 

make up our daily lives. At home they are in the living room, the study and the kitchen. They are at work, on our desks, on our laps, 

and on our way to work. They entertain us. We even wear them. So, to understand space, we need to understand ICTs and their 

influence on urban lives. 

ICTs and their effects are extremely difficult to pinpoint, partly due to their invisibility. Unlike transportation and other traditional 

types of infrastructure, ICTs rely on underground or covered networks of fibres optics, radio signals, microwaves and satellites. 

These particularities mean that everything associated with the relation between ICTs and cities tends to be conceptually complex and 

vague. Historical neglect towards the study of these relations and changes in the way space is perceived, provoke a paradoxical 

complexity/vagueness. This, in turn, generates and disseminates extremely disparate interpretations of and theoretical approaches to 

the subject of telecommunications and cities. 

                                                 
5 Translated by the author from the original text in Portuguese. 
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In addition, and partly as a consequence, there is currently a significant challenge to urban planning and governance (Bonnett, 1999), 

as these areas experience an arduous transition from the modernist industrial city, with its rules and methods of control, to the post-

modern networked city and its mobile, fast and invisible elements. 

The difficulty pinpointing ICTsô effects and infrastructure make their relation to cities a very óslipperyô phenomenon from a 

theoretical and empirical point-of-view. Urban scholars and, especially, city-makers find it enormously problematic to specify the 

precise characteristics of the new networked city. This is, in part, due to the lack of physical and visible elements in ICTs, and 

because of the new possibilities for services and infrastructure in the local context. In sum, this slipperiness stems from the 

invisibility/intangibility of ICT developments, and the advent of new systems of infrastructure and services. 

Pragmatically, this sometimes results in local authorities and planners experiencing problems raising the proper resources or support 

for more proactive initiatives. This is because, when trying to justify high investment on ICTs, they cannot always show 

improvements statistically. The demonstration of a cost/benefits relation is not very straightforward to demonstrate in the case of 

investments in telematics developments. 

Positive or negative aspects of a new park, bridge, road, or council house development could easily be noticed by planners, local 

authorities and by the population. The amount of money invested or spent on these types of urban development can be very clearly 

calculated. It may also be easy to determine the most direct environmental, social and economic impacts of some of these initiatives. 

In contrast, developments regarding telecommunications are perceived only if they involve physical changes like digging up roads 

for cable installation, or putting up new street-equipment or buildings especially designed for the use of ICTs, etc. Sophisticated 

infrastructures (like satellites, radars, wave-generators, etc.) and the flows produced by ICTs (such as microwaves, electromagnetic 

signals, and above all information) are usually silent and unnoticed by those who run and use the cities, accustomed as they are to the 

visible and ónoisyô stuff of the industrial city. 

Since a great deal of work on urban studies traditionally relies on óphysicalitiesô ï visible and tangible things like the physical space 

and traditional infrastructures ï, invisibility seems to be a very common embedded challenge to the paradigms that underpin the 

contemporary organisation of urban space: 

Urban studies and policy tend to be dominated by a concern with the visible, tangible and perceivable aspects of urban life 

[é] Given this visual preoccupation, it is easy to diagnose the virtual invisibility of telecommunications in cities as a key 

reason for the curious neglect of telecommunications issues in cities. (Graham and Marvin, 1996: 50) 

Thus, if it is hard for scholars and researchers to ótouchô and óseeô ICT applications and infrastructure, it is even harder for planners 

and local authorities to overcome this paradigm of invisibility and intangibility. For those who deal daily with traditional urban 

problems ï like traffic congestion and the maintenance of transportation links, problems with water or electricity supply, or urban 

violence ï it may be too difficult to understand the complexity and virtuality of electronic networks carrying no more than invisible 

signals from one computer to another. It may be even more difficult for them to predict the real economic, political, social, cultural or 

spatial consequences of the introduction of such new technologies to the functioning of cities. 

Due to this invisibility, networked ICT infrastructures are usually taken for granted. In addition, changes in the standards of national 

telecommunications monopolies in the past have made it difficult for local authorities to intervene directly on this issue. Perhaps as a 

consequence of this, some commentators have noted a tendency for planners and policy-makers to overlook ICT matters. 

These challenges directly contribute to city-makersô lack of awareness about virtually every aspect of ICTs. The fact that connections 

are rarely made between ICTs, land use and transformations of urban form means that city-makers are often unfamiliar with many 

aspects of urban technological development. Consequently, city-makers are as unable to see telematics applications and infrastructure 

as they are to take action about them. 

2.1 Challenging urban planning and governance 

As ICTs affect the way space, economy and life style are understood, they also influence the way cities and municipalities are 

managed and governed. City-makers have played an important role in shaping and controlling cities since late nineteenth century 

when urbanism established its roots, both as a science, and as a vital practice for urban life generally. 

However, the practice of planning has been too much attached to industrial ideas of space and cities from the mid-20th century. The 

bases for urban planning have a strong relationship to modernism and the industrial city. As new notions of space and time have 

influenced every aspect of contemporary society, perhaps they should likewise influence the way urban space is governed and 

planned. 

Places may nowadays be functioning in different ways within and between cities, but planners are still using concepts, methods and 

policy instruments developed during and for the modernist period of industrial cities. Planners and planning departments are 

increasingly loosing their importance within contemporary public administration, as exaggerated reliance on technical and design 

practices continues to fragment the public treatment of space. 

This process is being affected in such a way that only urban design, transportation and infrastructure issues are entrusted to planning 

departments, with little or no consideration of social and cultural implications. Koolhaas and Mau (1995) argue that planners and, in 

fact, urbanism are outdated, and that both failed to keep pace with the rapid modernisation of urban space.  Ultimately, they argue, 

planners simply cannot cope with the complexity of the contemporary city: 

The transition from a former position of power [during the industrial and the modernist era] to a reduced station of relative 

humility is hard to perform. Dissatisfaction with the contemporary city has not led to the development of a credible 

alternative; it has, on the contrary, inspired only more refined ways of articulating dissatisfaction. A profession persists in 

its fantasies, its ideology, its pretension, its illusions of involvement and control, and is therefore incapable of conceiving 

new modernities, partial interventions, strategic realignments, compromised positions that might influence, redirect, 
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succeed in limited terms, regroup, begin from scratch even, but will never re-establish control. (Koolhaas and Mau, 1995: 

965) 

This seems very contradictory when compared with the important role that planners should be playing. In fact, the point is that, while 

hardly working on their daily activities, planners have been acting more as technicians than as social scientists because of limited 

resources, restricted conditions and a general unawareness of the concepts and consequences linked to the development of ICTs in 

cities. 

óProactiveô planning initiatives related to ICTs, tend to appeal to the ill-grounded utopianism of technological deterministic 

approaches. This, in turn, tends to create more distrust and scepticism from other municipal departments and civil servants about the 

involvement of planning in urban-technological strategies. 

Distinct departments in the city have, obviously, different notions about ICTs and their influence on urban affairs, which leads to a 

weakened planning department that forms a smaller part of an administrative structure that may itself be fragmented. 

So perhaps planning and planners are not to blame; alternatively, no-one may be to blame. Can organisational fragmentation in fact 

be traced to the variety of visions and interpretations? Can such variety be the cause of the fragmentation of the very notions of 

space, time, technology and governance themselves, reflecting on the process of policy-making? 

The consequences of such a fragmentation may be on the one hand a failure to understand the city in the light of the transformations 

brought about by the development of ICTs, and, on the other, neglect of the complex economic, political, and social and cultural 

relations present in the urban space on the part of planners. 

The contemporary city has new elements that need to be considered in the arrangement of urban space. Planners and planning 

officers are still trying to catch this momentum. Commentators like Koolhaas and Mau (1995) maintain that new methods, 

instruments, organisation, and indeed a new urbanism have to emerge to cope with the complexity, flexibility, and new concepts 

inherent in contemporary urban space: 

If there is to be a ónew urbanismô it will not be based on the twin fantasies of order and omnipotence; it will be the staging of 

uncertainty; it will no longer be concerned with the arrangement of more or less permanent objects but with the irrigation of 

territories with potential; it will no longer aim for stable configurations but for the creation of enabling fields that accommodate 

process that refuse to be crystallized into definitive form; it will no longer be about meticulous definition, the imposition of 

limits, but about expanding notions, denying boundaries, not about separating and identifying entities, but about discovering 

unnameable hybrids; it will no longer be obsessed with the city but with the manipulation of infrastructure for endless 

intensifications and diversifications, shortcuts and redistributions ï the reinvention of psychological space. (Koolhaas and Mau, 

1995: 969) 

3 THE SOCIAL CONSTRUCT ION OF URBAN TECHNOL OGY 

The comprehension of such contradictory coexistence of complexity and vagueness is a key stage in the process of overcoming the 

historical neglect of ICTs by the public sector. So how could this be explained theoretically? The concepts embraced by Social 

Construction of Technologies (SCOT) theory are seen as crucial here. 

This theory is important because it demystifies the idea of aseptic technologies, of technical elements without more important and 

intrinsic roles in society. The idea is that of technologies or a set of technologies (or óartefactsô as they are called by Bijker, 1987; see 

also Bijker, Hughes and Pinch, 1989) with a range of complex social, economic, political and cultural roles, that is to say, a socially 

constructed development of a certain technology. 

In other words, introducing new technologies to be absorbed by society implies considering all sorts of interactions and manoeuvres 

by what Bijker (1987) calls órelevant social groupsô, so that these technologies would occupy their space in time (in terms of practical 

use). In socio-technical terms, this process is regarded as the stabilisation of a certain artefact, where society has come to a consensus 

about the meaning of this artefact and has, thus, incorporated it in a series of social activities. 

For instance, in terms of urban technology, the introduction of a new initiative or project ï in terms of regulatory policy and effective 

implementation ï by local authorities would necessarily involve a number of disputes, political and social interactions, along with the 

technical development. These ógamesô, according to SCOT, happen all the time and everywhere related to the artefact to be 

introduced. Thus, this new initiative would involve disputes inside and outside the local authorityôs sphere: among politicians to 

launch the idea, for example; among officers and civil servants; between all of the groups, and among the general public and third 

parties involved. 

Another concept borrowed from SCOT which can be very useful here is that of óinterpretative flexibilityô (Pinch and Bijker, 1989). 

This concept offers an explanation for why so many ólanguagesô are spoken by actors within the events of a socio-technical process, 

generating complexity and vagueness. 

Interpretative flexibility deals with the variety of visions and interpretations given to a certain artefact within a given social context. 

In the example mentioned above, thus, politicians, officers, civil servants, and the population would have their own idea of what the 

initiative being implemented might mean in terms of shape, characteristics, functions, use, consequences etc. Even within each of 

these groups, there might be another range of interpretations. According to Pinch and Bijker (1989), each interpretation of an artefact 

depends on how a óproblemô and respective ósolutionsô are realised by different actors. 

If the development of urban-technological strategies (such as building the virtual city) was considered, being socially constructed, as 

an artefact, the ways in which social actors understood and acted upon this development would become extremely relevant to its 

acceptance and power of endurance. 
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Possible questions about the interpretative flexibility of such a strategy would be: What does this strategy mean for the different 

social actors involved? What does it mean for officers and their departments, for politicians, citizens, and third parties etc.? What are 

the problems and solutions to be dealt with by the different actors? How can the dominant social group cope with such a variety of 

visions for delivering a single strategy? In the end, is the strategy satisfactory to all sectors involved? Does it fulfil the variety of 

interpretations? 

The confusion, complexity and vagueness of the concepts related to ICTs and their impacts on the notion of space seem to be directly 

connected to the enormous amount of interpretations of ICT initiatives by different actors. As long as they do not understand what 

ICTs are, they will also have a different vision of what ICTs can be used for. Accordingly, Pinch and Bijker (1989: 41) argue that 

ódifferent social groups have radically different interpretations of one technological artefactô. 

In the specific case of virtual cities or urban-technological strategies, this would mean a diverse range of virtual cities, or a number of 

alternative strategies; one for each social group or one for each conjunct of problems and solutions. Why, then, is the concept of 

interpretative flexibility relevant to the attempt to explain the dilemmas of urban-technological developments in this context? 

A proper answer to this question must come from the two case studies of Newcastle and Antwerp.  In general terms, however, 

interpretative flexibility helped us to map out the variety of major interpretations of the virtual city and ICT initiatives in these two 

cities. Social actors and technological entrepreneurs (the people who lead the idea of a certain implementation) can be identified in 

order to identify distinct visions and discourses. This shows how a possible dominant model may or not prevails over other visions to 

result in a single strategy. So, what would be the outcome of such dispute of different interpretations? 

A decisive aspect of the challenge to understand virtual cities and the network society is the recognition of local strategies for the use, 

implementation and management of ICT developments. In other words, to fully comprehend the virtual cities phenomenon, we need 

also to understand urban-ICT strategies (and to discern between their different levels of implementation: local, regional and national). 

Yet, I suggest that special attention has to be given to some crucial dilemmas involved with the promotion and social construction of 

such strategies. Uncovering these dilemmas and barriers can be useful for further policy implementations that may be more 

integrated (in terms of traditional urban and ICT policies), more efficient and more adapted to the diversities of different localities. In 

this sense, the way local authorities manage interpretative flexibility and a possible democratic construction of urban-technological 

strategies has proven to be one of the most influential dilemmas. 

In order to find out more about the way local authorities organise themselves to consider different visions of the city into a city-wide 

strategy, I draw my analyses upon a cross-country study of two European cities. The first is the city of Antwerp in Belgium, 

handpicked by its well developed and acclaimed projects, initiatives and policies dedicated to ICTs. On the other hand, in order to 

show some contrasts, the city of Newcastle upon Tyne in the U.K. was chosen because of its similar conditions to the average of the 

medium-sized cities in Europe where two distinct realities coexist: a convergent willing and relative success on the implementation 

of ICT initiatives on one side; and a coordinated struggle for the reaffirmation of their national and international economic relevance 

in times of industrial decline on the other. 

3.1 Newcastle: a case of fragmented structure 

Newcastle upon Tyne is a city characterised by the struggle of its local authorities, development agencies and population against the 

decreasing number of jobs and quality of life that affects the whole North East of the country. In recent times, as with most cities in 

this region, Newcastle and its economy were dominated by heavy industry, especially coalmining and ship-building. 

This dependence of the cityôs economy on heavy industry has had a long-term effect on its image, and on citizensô confidence in the 

local authoritiesô ability to reverse the economic crisis in the region that followed industrial decline. Newcastle has entered 

enthusiastically into the race for competitive advantages to attract people to live in the region, with particular emphasis being placed 

on incentivising clean, high-tech industries to relocate themselves in the North East. The recent history of Newcastle has been driven 

by this, a fact which is reflected in the development of ICTs, which has tended to rely on regeneration projects, and initiatives to 

rebuild the image of the city. 

The constant attempts to rebuild the cityôs image are a feature of urban renaissance and urban regeneration discourses that have in 

turn provided strong motivations for the implementation of ICT initiatives. This sense of renewal stems from the economic 

development premise that Newcastle has to get rid of its image of a depressed former industrial city with poor quality of life, in order 

to advance as a new city of the 21st century. Champion (2002, p.90) identifies this process of redefining the economic basis of the 

city and region as one affecting the British urban system as a whole since 1950: 

óDe-industrialization, involving a massive shake-out in manufacturing and mining employment, with the biggest relative 

effects impacting on the places that had the greatest specialization in these sectors, most notably the larger towns and cities 

in northern Britain.ô 

The urban regeneration discourses, ideas and strategies emerged with full force during the 1980s and 1990s as an attempt to órebuildô 

cities and re-arrange local economies. The ideas embedded in urban regeneration proposals brought about a strong sense of 

renovation. With the advance of information and communication technologies, the convergence of media, and the development of 

other new technologies, this will for renewal seems also to have been renewed. ICTs are a great motivator for regeneration projects, 

and may be used to attempt to trigger shifts in the local economy. The use of ICTs for boosterism is apparent in the local actorsô 

discourses and perceptions as a vision of urban regeneration. 

ICTs were and are still the óproduct of the momentô for cities, so Newcastle had no option but to adopt a proactive discourse. The 

economic development agenda based on regeneration has always been the most important focus for the council. It was therefore 

natural that telematics technologies should become a major player in the game of local boosterism following the entrepreneurial 

imperative. 
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This impetus continues today under the umbrella of the City Councilôs Going for Growth initiative. Ideas of renewal, renaissance and 

regeneration are exactly what the 25-year strategy Going for Growth is based on. ICTs are a very small part of the whole project, and 

ICT projects are scattered through various initiatives and parts of the council. 

These projects and visions are also, in fact, reflected in the fragmented way in which ICTs are implemented by the City Council 

through its management structure of six directorates. Projects, apart from bigger cross-division ones such as Going for Growth, are 

usually defined and carried out internally within the directorates and divisions. ICT projects are no different. They are, therefore, 

developed almost in isolation across the divisions of the council. This means that projects are developed without attention to mutual 

interaction. In this way, even costs, benefits and budgets for ICTs are extremely difficult to pinpoint. 

To try and generate an overview of this situation, the council has implemented what is called the E-Services Panel, which is made up 

of City Councillors and directors of some divisions. It is aimed at the discussion and approval of ICT projects. However, the analyses 

and deliberations of this panel tend to follow predominantly economic factors rather than social, cultural or even spatial ones. In the 

end, the panel becomes dependent on priorities setup by other departments, and tied to the management structure of the city itself. 

The management structure of the city (as with many others in the UK), follows a ósiloô distribution model, so that the resources and 

targets are vertically distributed between the six directorates and their respective divisions. There is thus no global budget established 

especially for ICTs. 

Each one of the six directorates has its own projects related to the use of ICTs for different purposes, each therefore has its own 

separate budgets. These are, in turn, part of one departmental budget. Karen Brown, Coordinator of the Virtual Newcastle Initiative, 

expresses her concern at not having an ICT-dedicated agency and points out the contradictions of the silo structure: 

óI think that the notion of one organisation looking at the best uses of resources doesnôt exist in Newcastle. This may be 

caused or linked to the political organisation of local authorities in the UK and the silo structure of the funding structure.ô 

(Brown, 2002) 

The historical approach to ICTs, and their symbolic meaning as an investment attractor points towards continuity in terms the way 

telematics technologies are developed as part of entrepreneurial and business-focused strategies. If this general historical perspective 

prevails, Newcastle is likely to continue to figure in the crossfire of fierce competition among urban centres. 

Finally, what I want to make clear is that all the historical and local aspects discussed above ï mainly of economic relevance ï 

directly contribute to the shape of the social construction of ICTs in the city of Newcastle. 

The fragmented and dispersed way in which these technologies are scattered across the structure of the council is the result of a 

situation historically and socially constructed. The process of re-imaging the city was crucial on relating ICTs with the 

entrepreneurial imperative, place-marketing strategies and a business-focused vision for the future of the city. 

3.2 Antwerp: an integrated and centralised strategy 

Antwerp, at the heart of Flanders, is one of the biggest cities in Belgium, with one quarter of the Flemish population, and is 

strategically positioned at one of the corners of the region so-called Flemish Diamond. 

Apart from its economic importance for Flanders and Belgium, the city has also become synonymous in Europe with innovation, and 

with the successful implementation of ICTs, being a founder member of the steering committee of TeleCities. It is undoubtedly the 

most advanced city in Belgium to make extensive use of ICTs for public administration. 

Local authorities in Antwerp regard ICTs as a central issue for the future of the city, and have created a specialist agency dedicated to 

ICTs, Telepolis.6 This semi-independent agency is responsible for the coordination, use and implementation of ICT initiatives in the 

city, the modernisation of the city administration, the management of infrastructure and contracts related to ICTs, and for urban-

technological policy-making. 

The early development of ICT initiatives in Antwerp ï particularly infrastructure ï was heavily influenced by the political and 

administrative restructuring of local authorities in Belgium. The regional devolution process of the early 1980s triggered a process of 

intensive introduction of ICTs by the city administration in Antwerp. This was mainly due to a merger of nine neighbouring localities 

into a sole municipality, Antwerp. 

In the late 1970s, the Belgian government decided in favour of the amalgamation of cities with less than 5,000 inhabitants, reducing 

the number of municipalities in Belgium from 2,359 to only 596. Because of its much larger size compared to other Belgian cities, 

Antwerp managed to postpone the amalgamation until 1983. 

With this urban amalgamation in place, the political strategy immediately adopted by the local authorities was the decentralisation of 

public services and administration across nine city-districts. The argument was that one city council alone could not deal with a 

newly-created municipality that had grown overnight from about 150,000 to about 500,000 inhabitants, with few new resources 

added. 

Behind this argument were concerns over the growth locally of the extreme right wing party, the Vlaams Blok, which increased its 

percentage of votes from 17.7% in 1988 to 33% in 2002. This situation, apart from justifying the political decentralisation, also 

forced the democratic parties to form a coalition in the city council and districts to ensure a strong opposition against the Vlaams 

Blok, which was called the cordon sanitaire (Van Assche, 2002). Decentralisation was thus the only way around political and 

                                                 
6 In October 2003 a merger between Telepolis and the IT department of the city of Ghent created Digipolis. The two biggest cities in Flanders joined 

forces for the constitution of an inter-municipal agency. As this happened after data collection and analyses were already finalised, the 
discussions presented in this paper concentrate on the role of Telepolis as a municipal semi-independent agency. 
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financial problems that had arisen over night, and was envisaged by local authorities as an adjunct to the establishment of the cordon 

sanitaire. 

From the beginning, ICTs were seen as an enabler for the profound administrative changes involved in decentralisation. Bruno 

Peeters, the Alderman for Communication, Governmental Organisation and Decentralisation at that time, argues that: 

óWithout ICT we would never have been able to have [accomplished the political and administrative reform]. It was done 

in six months; the decision was made in only two days by the city council, and was accepted by the ministries and by the 

union within three months [referring to the creation of the informal councils].ô (Peeters, 2001) 

ICTs worked for Antwerp as an integrative instrument because of their capacity to improve communication between different 

departments of the city and between ódistrict housesô (the political and administrative headquarters for a given district). Telepolis is 

the physical and institutional result of the evolution process of Antwerpôs urban-technological approach, and it is Telepolis that 

provides Antwerpôs differential in terms of strategy. It is a unique case of a strong and relatively independent public body being 

created to deal exclusively with ICT issues. The creation of a central agency like Telepolis is not a common phenomenon in the 

recent history of urban-technological developments in Europe, although it is being emulated here and there on a small scale.  

Therefore, in Antwerp, some social groups have tended to envisage ICTs functions and capacities as a means to enable the ongoing 

political reforms of the region and the country. Thus tremendous efforts have been and are still being made to establish a solid and 

integrated urban-technological strategy ï together with its physical and institutional enabler, Telepolis ï in order to facilitate the 

settlement and absorption of the new political structure. 

Politicians and civil servants in favour of more in-depth use of ICTs in public administration set out to sell their idea by organising an 

ICT strategy incorporated by a public ICTs agency. The idea was to integrate as much of the city administration as possible in order 

to facilitate political decentralisation. The strategy resulting from these twenty-year social and political changes was the 

establishment of the ICT-agency (Telepolis) and a mutual commitment from the city administration and this agency in terms of 

budget and services. 

In order to maintain this structure and therefore stabilise the urban-technological strategy, every six years (the period for local 

elections) a political agreement is discussed by the councillors, aldermen and mayor, to establish general functions and missions for 

Telepolis. One alderman is designated to deal with Telepolis and the political agreement, while the college of aldermen tracks 

accomplishment of the general goals established by the agreement. Internally, Telepolis also produces an annual operational plan that 

is meant to match the requirements agreed politically (defining projects, initiatives and priorities for the entire year). This process 

illustrates the dialectic exercise that is the merger between traditional policy-making and ICTs policy-making.  

Finally, it should be stressed that the specific political and social configuration in Belgium and Antwerp contributed a crucial element 

to Antwerpôs proactive approach to urban-technological strategy. This is not to say that the devolution and the subsequent local 

political decentralisation processes were the only influences on Antwerpôs history as regards ICTs development. However, these 

particular facts played a significant role in the constitution of the current integrative strategy. 

4 MANAGING VISIONS: A STRATEGIC VIEW OF UR BAN TECHNOLOGY  

Despite being way ahead other cities like Newcastle, the approach in Antwerp does not escape the common characteristics that affect 

other cases. Similar dilemmas have been found, especially those regarding interpretative flexibility and the wide variety of visions 

regarding ICTs and their possible impacts on cities. A striking similarity was found among actorsô discourses of both cities. 

The major difference then is the way these aspects and the visions that give rise to them are articulated and incorporated by groups 

inside local government for transformation into actions. What I want to sustain is that there are some dominant aspects within actorôs 

discourses that go against the apparent cohesion of the strategies, and so, present some possible conceptual barriers for future 

developments. 

To analyse social groupsô discourses, twenty-nine key actors within and outside local government where interviewed between 2001 

and 2003 for both cases. Priority was given to the following groups: representatives of the most directly involved departments or 

divisions of local government, officers and civil servants involved in related projects, officers from the planning departments, 

politicians, regional development agencies, members of the regional and the national government, and representatives of the private 

sector involved with relevant initiatives. 

What appeared to be considered dilemmas and barriers confronted by Local Authorities as they seek to integrate urban and ICTs 

policy-making, were classified according to three major groups. First, and perhaps most importantly, there is a simultaneous 

conceptual complexity and vagueness involved with the introduction and application of ICTs to deal with urban issues. In this case, 

interpretative flexibility represents the most influential dilemma confronting local authorities as they attempt to develop an urban-

technological strategy. While a plurality of visions may be beneficial for a democratic construction of initiatives, it may prove 

difficult to handle and translate into strategy. 

Apart from interpretative flexibility, two other groups of dilemmas for the development of urban-technological integrative strategies 

can be related to a range of intra and extra-local aspects. They were identified as endogenous and exogenous influences to the urban-

technological development. Interestingly, both cases seem to be influenced, on different levels, by three major endogenous and three 

exogenous elements. The identified endogenous elements are: internal administrative and political disputes within local government; 

integration, coordination and control over the implementation of projects and initiatives related to ICT; and private sector influence 

on the public administration. And the three exogenous elements are: political and administrative conflict with upper level 

governmental stances; the increase of regional competitiveness (especially among European Union State Members); and the 

entrepreneurial imperative. 
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Back to the first and more influential group of dilemmas (the blurriness of ICTs and cities), a strong presence of elements typically 

linked to technological determinism was verified on most of the interviews carried out. A parallel divergence between actorôs 

discourses and reality was also evident. There is a general imprecision about what ICTs, their related initiatives and policies can 

represent for the city in terms of an urban strategy. Once again, interpretations and the subsequent ways in which the local authorities 

and policy-makers address issues related to ICTs play an important role in defining how these new technologies are socially 

constructed in the city, and even regionally and nationally. 

The local society in both cases has different perceptions of how the set of technologies that form ICTs might be defined, let alone an 

urban-technological strategy itself. The search for a common basis for interpretations is inherent to the strategy. Everything is part of 

the complex local socio-technical development of ICTs. This implies the existence of groups, actors, interests, coalitions, dominant 

visions, initiatives, and strategies which interact to form local governmentôs current approach to ICTs. 

Interpretative flexibility is thus something normal, necessary and inevitable in the process of developing technologies. The 

distinctiveness of the cases of Newcastle and Antwerp lies in the ways that divergent visions are translated to other groups, 

incorporated and finally implemented. Independently of the stages of development each of these two cases are, it was possible to 

identify five dominant aspects in the key actorsô discourses: 

 The organisational aspect, where ICTs are referred to simply as a tool to modernise back-office activities, as well as a way 

to deliver services more quickly and efficiently (and also customised). The e-government agenda is prominent here, as is a 

strong vision of the administration as a corporation. 

 Tackling the digital divide. Here, as with the organisational aspect, ICTs are used to modernise practices and methods 

primarily in education, with the discourse of solving problems like ICTs illiteracy, and tackling the digital divide. 

 The aspect of substitution (óphysical replacementô), where ICTs are seen as a set of technologies capable of replacing 

physical dislocations with remote interactions/consultations/negotiations. 

 The aspect of planning involvement. This is particularly noticed where the planning department participates on the process 

of incorporation and implementation of ICTs policy-making only marginally. The vision from planning officers has proved 

to be limited in terms of spatial impacts of ICTs upon the urban environment. 

 The propaganda aspect. It is characterised by the symbolic vision of ICTs as clean, modern, and high level technologies 

(invoking much of the science park culture). In this way, ICTs are referred to as a technical fix to urban problems (Graham 

and Marvin, 1996) and as an attractor of social, cultural and economic developments and quality of life. 

Perhaps the most important question to be asked here is: are these aspects and the visions they influence incorporated by the 

initiatives which are implemented and prevail? 

Looking at the structure in which the initiatives are developed from the early stages of negotiation, Newcastle and Antwerp are very 

different from each other. Fragmentation dominates the scene in Newcastle, while in Antwerp, a highly integrated approach prevails. 

First, in Newcastle, visions for a particular initiative are dealt with on a small scale, in terms of directorates and divisions. 

Interpretations representing different units tend not to collide on their way to becoming an action or policy. They are ócanalisedô from 

the early moments inside the responsible unit, through to implementation, usually by the same unit. So, once a project is defined by a 

certain unit responsible for its implementation, it tends not to be influenced by other unitsô visions, as there is little interaction 

between them. 

Second, in Antwerp, demand and ideas for initiatives are the sole responsibility of Telepolis. The local government and city 

departments need to report to Telepolis in case of a certain demand or problem related to ICTs. Telepolis will then, through its 

officers and technicians, study the case and promote further development. ICT initiatives are discussed between Telepolis 

representatives and the city departments on a weekly basis. Political agreement and Telepolisôs operational plan are the formal 

motors for this centralised and integrative strategy. 

Interpretative flexibility is thus a clear challenge for local governmentsô urban-technological development of ICTs. According to the 

cases studied, managing the diversity of visions for ICTs produces different results in terms of ways that actions are structured and 

put in place. This is not to say that high levels of interpretative flexibility will prevent local authorities deploying ICT initiatives. The 

historical and technical conditions, together with the three groups that represent possible dilemmas and barriers, form the basis for 

the particular social and political relations that give the current shape of urban-technological strategies in Newcastle and Antwerp. 

5 CONCLUSIONS 

We saw that two major similarities coexist with two contrasts in the case studies of Newcastle and Antwerp, as regards the 

development of urban-technological strategies. Similarities refer to the projects implemented and to the dominant aspects of 

interpretative flexibility; while contrasts refer to different local conditions and the shape of the strategies (the way interpretative 

flexibility is taken into account). We should therefore ask ourselves what is it that makes that two cases which are differently 

structured and under different local conditions subsequently develop such similarities in terms of interpretative flexibility and 

projects. 

This seems to be related to urban governance as a whole. In terms of the projects, the most conspicuous ones are well-known and 

publicised cases of urban propaganda in the race for the óinnovative cityô. It is not a surprise that cities try to develop very similar 

projects to compete for funds and inward investments against each other. 

Economic development and urban competitiveness play an important part on determining how local authorities will approach and 

develop certain subjects. In this case, ICTs have proven to be a golden key óto be in the short-list of a company that wants to invest 
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abroadô, as De Gersem (2003) remarks in the case of Antwerp. The discourses then could not be different, resulting in similar 

dominant aspects for the interpretative flexibility of both cases. 

So, what would be considered a differentiator for cities in times of economic development and urban competition? I believe that 

Antwerp represents a much stronger case in this sense as this city includes technological development and ICTs in the agenda of 

urban development. Integration seems to be a better option to avoid strategies being over-concentrated on economic development. 

For listening to the different departments in the city and being closely related to the city administration, Telepolis in Antwerp 

incorporates problems and solutions of other social groups to its own vision of urban-technological development. Although none of 

these groups figures as a major player within the city-wide strategy itself, they feel themselves represented by the vision of Telepolis. 

This is the case of the planning department, for instance. This department does not relate to the ICTs strategy in any particular way, 

but that they said to be considered by Telepolis on what they understand is their role in urban technology (even if it seems to be 

restricted to GIS applications). 

The strategic model based on integration and centralisation of urban-technological policies with the support of a dedicated agency 

appears to offer more possibilities of realisation for the public interests on the implementation of ICT initiatives. 

However, the implementation of such strategy does not, by itself, guarantee either a successful result or the austerity of the 

implementation and management of ICT policies, let alone real comprehension of the extension of the related phenomena. Local and 

historical conditions also play a decisive role in defining the urban-technological strategy. 

What we can learn from these experiences is that, from new administrative methods to improvements in information and service 

delivery, and the conception of different regulatory policies, planning and governance practices, city-makers would need to 

understand the importance of a democratic construction of the virtual city to avoid the aggravation of problems like social exclusion 

and polarisation: 

Given the opportunity presented by a new communication media and channel for delivery of services, surprisingly few 

governments have actually taken advantage of the potential offered by networked technologies and the Internet, beyond static 

óhomepagesô [é] While the interactive nature of these systems presents tremendous possibilities in terms of true citizen 

policymaking, significant institutional and political barriers exist. (Baker, 1999: 5-6) 
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Intra -metropolitan location for global production: Case of the IT Industry in Bangalore City  
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ABSTRACT 

This paper, based on qualitative research, presents the scenario of intra metropolitan location of firms of the Information Technology 

industry in Bangalore. A detailed study of the location history of eight Software and Information Technology Enabled Service firms, 

with varying attributes such as age of firm, type of work undertaken, ownership etc., is used to create a theoretical model of shifting 

location within the urban fabric. The findings discussed in the paper are compared and contrasted with those discussed in existing 

research on location of producer services, in order to differentiate patterns arising from firms which are engaged in globally 

outsourced production especially in the Information Technology sector. 

1 GLOBALISATION OF THE  INFORMATION TECHNOLO GY INDUSTRY  

Internationalisation of the semi conductor production industry from the United States to East Asia, after the 1960s, was a cost cutting 

strategy in view of stiff competition from Japanese low cost production. The dispersal of production in this high tech industry has 

often been cited as the basis of contemporary globalisation. The US semiconductor firms that were, till the 1960s, concentrated in the 

Santa Clara Valley (later called the Silicon Valley) dispersed labour intensive production to East Asia to take advantage of the cheap 

skilled labour. The process initiated by Fairchild Computers in Hong Kong gradually spread to Taiwan, South Korea and Singapore 

(Henderson, 1989). Though the óAsian Miracleô cannot be attributed to one single factor, óEast Asia succeeded, in part, because it 

provided strategic, selective and consistent support to industries which were in the best position to facilitate their economies' 

transition from a labour-intensive to a knowledge-intensive industrial structureô (Hanna et al, World Bank, 1996, p ix).  

Success of the IT strategies of the East Asian economies acted as a demonstration effect for other developing countries as strategy to 

óleapfrogô into an information society without going through the process of routine industrial growth. This has led to the creation of 

new technology hubs in the world which donôt necessarily lie in the developed world. Regions within developing countries have been 

promoted as technology hubs and are being linked together in a network for global production of information technology and 

services. The Human Development Report of 2001 mapped the global network based on a study by the Wired magazine that ranked 

technology and innovation agglomerations in the world on the basis of a Technology Achievement Index  which shows the disparity 

and marginalisation of economies from the óIT revolutionô. Being set in a developing country context, new regions of technologically 

advanced production such as Campinas and São Paulo, Brazil; Bangalore, India; Kuala Lumpur, Malaysia; Gauteng, South Africa; 

and El Ghazala, Tunisia have emerged as players in the global market. 

After the East Asian economies, the phenomenal growth of the IT Industry in India is cited as a successful example of tremendous 

growth and opportunity. The IT Industry that expanded rapidly in India after the 1991 economic reforms has attracted the attention of 

the global economy for its potential for expansion and rate of growth. óThe industry generated 330 billion Rupees (USD 7.7 billion) 

in 1999, 15 times the level in 1990, and exports rose from USD150 million in 1990 to nearly USD 4 billion in 1999. One study 

estimates that this could rise to USD 50 billion by 2008, leading information technology to account for 30% of Indiaôs exports and 

7.5% of its GDP. Employment in the software industry is projected to rise from 180,000 in 1998 to 2.2 million in 2008, to account 

for 8% of Indiaôs formal employmentô (HDR, 2001, p37). 

2 BANGALORE AND ITS RO LE AS AN OUTSOURCING DESTINATION FOR IT  

Bangalore City, located in the southern State of Karnataka in India has acquired international acclaim in the last 10 ï15 years and is 

often know by its many sobriquets such as óSilicon City of Indiaô, óIT Capital of Indiaô, óTechnology Hubô etc. Its transformation 

from the óGarden Cityô and the óPensioners Paradiseô to the óSilicon Cityô has been a steep curve of change effected in the last 

decade. The size of the export related IT industry in Bangalore has increased from 13 firms with an export output of 1.19 million 

USD in 1991-92 to 1322 firms and an export output of 4099.66 million USD in 2003-04. The composition of exports in 2003-04 

consisted of Embedded and System Software, Enterprise Application Software and  Telecom (76%), IT Enabled Services or Business 

Process Outsourcing (13%) and Others (1%) (all data from STPI, Bangalore, 2004).  

Texas Instruments was the first transnational software firm in Bangalore which set up operations in 1984. Unlike popular belief, the 

high tech industry is not a remarkable shift for the city. From the early 1950s the city was developed as a centre for scientific 

innovation, research in aeronautics and electronics and public sector industries that were linked to the research facilities. In addition 

to this, technical education institutions were located here even before Independence by visionary Maharajas of Mysore (princely state 

which the city was a part of). The already established scientific milieu, research tradition and skilled manpower from the educational 

institutions are cited as the factors of advantage for the city which facilitated its shift from a centre of public sector research and 

production to the global economy (Parthasarathy, 2000). With an established tradition of high technology production in the public 

sector and education institutions training highly skilled labour, the city was a natural choice for the location of the offshore software 

production industry (Lateef, 1996; Heitzman,1999). In evidence of this, Texas Instruments, sourced its initial labour from the 

scientific pool available at the Indian Institute of Science in Bangalore (Parthasarathy, 2000). 

The first transnational firm locating in Bangalore acted as a precursor to other such firms creating confidence in investors to locate in 

the city. Thereafter agglomeration economies were set in place for future investments. The nature of the industry changed gradually 

from research and development to execution of software designed elsewhere and most recently to back office services. As a result of 

the diversification, which is criticised by some as a ómoving down the value chainô (Saxenian, 2000; Parthasarathy, 2000), there is 

wide variety of firms located in the city. This fact is also illustrated by the composition of exports from the city.  A significant 

development in the IT industry in Bangalore has been the growth of domestic firms such as Wipro, Infosys and Satyam Computers 
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into large multinational firms as a result of the boom in offshore business coming to India. It is these firms which have moved up the 

value chain and have taken up end user application products and services. 

3 SELECTION OF FIRMS F OR STUDY AT INTRAMET ROPOLITAN LEVEL  

In order to get a wide mix of firms for the study of intra metropolitan location in Bangalore, the criterion adopted was based on a 

classification given by Indiaôs National Association of Software & Service Companies (NASSCOM). The classification groups firms 

according to their share in the total software exports from the country. 

 

Segment Share of Exports 

(2001 -02) 

% 

Total Revenue 

(million $)/ 

Characteristics 

Selected 

Case Firm 

Revenue of firm (2001- 02) 

(million $)* 

Tier 1 players 33-35 Above 200 Wipro Ltd. 418 

Tier 2 players 33-35 20 ï 200 I flex # 68 

MNC backends 14-15 Captive Offshore Dev. Cen. IBM 170 

Small/ Startup players 14-15 Less than 20 V Moksha 

Mind Tree 
Info Quark 

10 

17 
0.08 

Focused Service Players 3-4 Focused on particular domain 

and deriving at least 50% 

revenue from 

First Ring 

 

Acusis 

8.5 

Not completed year of operation 

at time of data collection 

Product + Service Players 3-4 More than 50% revenue from 

software products 

I flex # 

 

 

* Calculated at exchange rate of 1USD= Rs. 47, # Included in two segements because of nature of production 

Table 1:  Segments for Case Study Selection (Adapted from NASSCOM, 2002) 

 

As illustrated above, the firms for case studies have been selected as per the export segments in the existing pattern of the industry in 

the country. The 8 case studies vary according to the level of revenues, ownership, and types of products. They are all export oriented 

firms with the majority of the production being for an external market. In that sense they may all be considered óglobal firmsô. All the 

firms have a considerable presence in Bangalore with their Head Quarters/ India Head Quarters located in the city. The oldest firm is 

Wipro Ltd. which began operation in the Software sector in 1983 and the newest being Acusis which began operation in late 2001. 

For the purpose of clarity ófirmsô in this paper will be distinguished by the nature of their production ï Software firms include all 

such firms that undertake production of programming applications for end users or do production of applications/ parts of 

applications on contract by other firms. IT Enabled Service(ITES) firms are those firms that provide services enabled by 

communication technology for labour intensive back office operations. These operations may involve direct contact as in the case of 

Call Centers, Customer Service or may relate to back office functions for bookings, medical transcription etc. 

4 LOCATION PATTERN OF THE IT INDUSTRY AT M ETROPOLITAN LEVEL  

History of the IT industry in Bangalore in its present export oriented form can be traced to the mid 1980s. The firms as well as the 

business has since expanded and transformed with 4 major identifiable shifts brought about change in communication infrastructure, 

public policies and establishment of the credibility of India in the world market. The four phases of growth have been: Phase of 

initial MNC location (mid 1980 - 91), Phase of óbody shoppingô firms (1991-96), Phase of Offshore Development Centres (1996-99), 

Phase of Product Development and ITES (1999-present). 

Each of these phases has been characterised by location diversification in the city. In the first phase, the concentration of offices was 

in the CBD. This was the location where most office space was available and the rents were affordable to firms.  In the second phase, 

when space was constrained in the CBD and the wireless technology used in the Satellite station required clear sight access for 

contact, dispersal of firms took place to the South and South East of the city. Secondary Business Districts (SBDs) also developed 

around the main CBD. In the third phase, after a crash in real estate prices and large over supply of space, high quality office space 

developed by the government in the form of an advanced Information Technology Park began to attract firms. Smaller firms which 

could not afford the high rents in the CBD, SBD and peripheral Technology Parks started to locate in residential properties which 

were converted to office space. Thereafter, the slowdown in the global business environment has made firms as well as developers 

more cautious. Large firms are still consolidating offices by opting for campuses in suburban locations. Developers are entering into 

more innovative lease agreements which ensure that space is leased and the construction is built to suit the needs of the lessee.  



Intra-metropolitan location for global production: Case of the IT Industry in Bangalore City 

10th International Conference on Information & Communication Technologies (ICT) 

in Urban Planning and Spatial Development and Impacts of ICT on Physical Space            www.corp.at  
95 

 

When the spatial typology of agglomeration of firms is analysed, four major areas of concentration can be identified each of which 

represents a unique urban pattern. These areas are: 

CBD and the SBDs 

Municipal area in the South and East Quadrant 

Along major highways leading out of the city (suburban) 

Special zones or locations in the periphery (peripheral) 

The CBD and SBDs are characterised by multipurpose office complexes which might be occupied by single or multiple tenants 

which are not necessarily IT firms. While the CBD is also a recreation and shopping destination, SBDs are primarily locations for 

offices and ancillary support services. Municipal areas in the south and east quadrant are planned residential neighbourhoods 

developed during the 1960s - 80s by the Bangalore Development Authority. Plots planned for single unit row housing have been 

modified by IT firms and are used as office space. The strip development along major highways leading out of the city mainly in the 

South and South East direction is a case of suburban agricultural land bought over by developers and converted to offices in the form 

of customised campuses for large IT firms. Special zones in the periphery are exclusive developments for the promotion of the IT 

industry and are linked with specialised incentives and infrastructure. Two existing Technology Parks have already been operational 

for the last 5-7 years and the State is in the process of extending the localised area of the Technology Parks in the form of an IT 

corridor. The following Graph 1 illustrates the location of areas of concentration of firms in the Bangalore Metropolitan Area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1: Areas of Concentration of the IT Industry in Bangalore  

 

Concentration of firms in the metropolitan area of the city, as well as the development of infrastructure for the IT industry has lead to 

two distict urban phenomena ï these are Multinucleation and Peripheralisation of Commercial and Retail Space. As firms seek out 

areas for expansion and dispersed location, the city has changed from a single core CBD to multiple commercial and retail cores. In 

addition to this, new and high quality development of infrastructure and commercial space (linked to investment incentive) by the 

State has resulted in increased property prices in the periphery. Land values and rents in these Technology Parks are at competitive 

levels of the CBD, leading to an increased peripheralisation of offices and retail activities. The following sections of the paper 

illustrate these processes of urban restructuring with respect to spatial decisions taken in the selected firms. The sequence of spatial 

decisions taken by the firms studied is used to formulate a theoretical model of location of IT firms at an intrametropolitan level. 

5 EVIDENCE FROM SELECT ED FIRMS ï SEQUENCE OF INTRAMET ROPOLITAN LOCATION  

From the eight selected firms, the sequence of location of only five are discussed here in detail.. Of these three are Software firms 

while two are ITES firms. Though the theoretical model proposed at a later stage incorporates spatial decisions in all the case study 

firms, they are excluded here owing to their shorter time span in the city and hence not displaying a diverse range of location change. 

5.1 Spatial decisions and location change in Software firms 

The first Software firm selected for discussion is Wipro Technologies Ltd. The firm belongs to large business group which 

diversified into Information Technology in 1983 with the setting up of a subsidiary. The city of Bangalore had been the Head 

Quarters of the business group for thirty years before the IT firm was set up. Hence, Bangalore was also its natural choice as Head 

Quarter for the new firm. Initially, the administrative office was located in the CBD and the Software Development Centers in three 

other Development Centers around the CBD. The period from 1985 - 95 was a testing phase for the firm and no major investment in 

property was made unless the certainty of growth in this sector was established. Till 1995, the firm had grown from 30 employees to 
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almost 2000 employees. These were divided by 300-400 persons in the 4 offices in the CBD. The period from 1995-96 brought about 

a shift from purely Onsite to Offshore software production by Wipro. Once the credibility of the firm had been established clients 

were willing to totally outsource the projects and increase the Off shore element in the projects. Since expansion in the CBD was 

restrained by the phenomenally high rental and lack of large floor space, the firm chose new Development Centers in the residential 

areas while maintaining the corporate office in the CBD. The first significant shift outside of CBD was to two offices in a residential 

neighbourhood in the Municipal Area. As and when large projects were acquired by the firm, a new space was leased in the 

proximity of the earlier Development Centers and an ODC (Offshore Development Center) established. The ODC is a model of 

functioning in which the Offshore Office becomes an extension of the office of the client and all systems are set up as replicas of the 

client. The office thus is required to be segregated from the other project offices either physically or through electronic security 

systems. Therefore, Wipro developed a network of development centers in the city and chose even later not to consolidate them in a 

single physical location. Subsequently, as the IT industry boomed in 1996 and the firm had established its brand name, Wipro started 

a phase of investing in property in the city. They undertook two major projects - one, to own and develop the largest Development 

Center in the periphery in Special Economic Zones, and two, land was purchased along the proposed peripheral Ring Road for a 

consolidation of the Corporate Head Quarters of all the businesses in a single location. In late 2001, both projects were completed 

and the Corporate Head Quarters of all Wipro companies were moved to the peripheral location about 12 kms. from the Municipal 

Area boundary.  

To summarise the location history of Wipro Technologies in Bangalore, the firm which was set up in 1983, has moved towards a 

suburbanisation of control functions and dispersal of development centers with its expansion over the last 20 years. The last 4 -5 year 

period has been marked by a consolidation of the Corporate Head Quarters in the peripheral location of Sarjapur Road from the 

earlier CBD locations. The Development Centers on the other hand have been further expanded in dispersed locations in the 

residential areas with an addition of large centers in the special export promotion zones. In the current scenario, the largest 

development centers are located in the Special Economic Zones with two more Development Centers proposed in the same area. 

However, excluding the Development Center in the special zone and the CBD, the other 8 Development Centers and the Corporate 

Head Quarters are all concentrated within a 20 kms. radius of the city. The current size of the firm in Bangalore is 5000 employees 

and the total built space occupied is 122,629 sq.m. 

The cycle of location of the firm can be divided into the following three phases: 

 Phase 1: Initial location of HQ and Development Centers in the CBD and Secondary CBDs in Commercial Complexes 

 Phase 2: Expansion of Development Centers into independent buildings and com¬mercial space in Residential Area 

 Phase 3: Decentralised Development Centers in various locations both suburban and Municipal Areas and centralisation of 

Corporate Head Quarter in suburban location.  

The second Software firm is the wholly owned subsidiary of IBM  International. IBM which has been in the city for the last 10 years 

has a number of large offices all over the country but still decided to locate its Head Quarters for the India operations in Bangalore. 

In 1993, when it started operation in Bangalore, the firm came in as a joint venture between the Tata Group (Large Indian business 

conglomerate) and IBM International. The firm then occupied an office space owned by the partner firm in a prime commercial 

complex near the Airport. This office remains until today the Registered Office of IBM India. In 1997, the stake of the Tata Group in 

IBM was reduced to 20% and IBM Global Services was extended to India. This was the time that software development was taken 

up in India and the firm leased two office spaces for Development Centers, one each in the CBD and the secondary CBD. In 1998, 

the ownership was transferred completely to IBM International and the firm became a fully owned subsidiary. At the same time, in 

order to expand the IBM research and development located in Bangalore, the firm made a decision to consolidate its space in the city. 

A long term lease agreement was made with a builder and landowner for a space about 10 kms. from the CBD along the corridors 

leading to the Special Economic Zones. The agreement involved the renovation of an existing building to suit the needs of the firm 

and a special agreement for future expansion in the land abutting the building. Though the firm had two options for sites for a 

consolidated campus, the second one being along an alternative corridor at a distance of about 15 kms. from the CBD, the current site 

was selected due to the easier terms of lease agreement which involves minimum permanent commitment and the choice of 

employees to stay closer to the city. After the crash of the IT global business, the expansion plans for the construction of a large 

campus on the site were put on the back burner, but the development centers were mostly moved out to this single consolidated 

space. Though the office near the Airport and the other two city offices are maintained as a back up space, the Development Centers 

and the Head Quarters are concentrated in the suburban location. 

Summarising the phases of relocation of IBM, the firm which was initially testing the waters in the Indian market, came in as a joint 

venture with an Indian business group and automatically located in space available with their partners. This prime commercial 

building is at a distance of 2 kms. from the Airport and about 10 kms. from the CBD. As the firm expanded from purely marketing of 

its software and hardware products to software development the Development Centers were located in prime commercial space in 

CBD. The next planned move to relocate came with the change of ownership to a 99% owned subsidiary of IBM International and 

the need to consolidate its offices in a single location was felt. The importance of creating a new image of the firm in India as a 

software and research center of the IBM Global Services was another reason to consolidate offices (Interview Rajiv Mathur, Manager 

Administration). Though the firm maintains two other offices in the city, the exclusivity of projects for a single parent firm do not 

necessitate dispersed Development Centers. The alternate office space is maintained as sales and marketing centers and alternate 

location in case of disaster. The firm has mostly concentrated on locations near the Airport and now moved to a single user office 

along the highway but still within the urbanisable boundary of the city. IBM India has grown from 40 employees in 1993 to 3500 

employees in 2002 occupying a total built up space of 22,500 sq.m. 
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The shifting of location of the firm can be distinguished into three phases: 

 Phase 1: Initial location near the Airport in leased office in a Commercial Complex 

 Phase 2: Expansion into prime Commercial Complexes in the CBD and Secondary CBD locations 

 Phase 3: Relocation to a location along highway into a Single User Occupied Building while original office is maintained. 

The last Softwar firm being discussed is I flex . I flex as an independent firm which broke away from the original firm called Citicorp 

(Subsidiary of MNC Citi- Group) was set up in Bangalore in 1993. From working exclusively on banking related software for the 

Citi-Corp, the firm was set up as a joint venture between the parent firm and capital raised by the former employees of Citi-Corp. The 

ownership of the firm still lies 40% with the Citi group but 1998 marked the final emergence of I flex Ltd. as an independent firm 

selling their banking related software. The original location was a leased office space in a prime Commercial Complex in the CBD. 

This office was already available to the firm as a part of Citi-Corp. However, with the expansion needs and the rapid growth of the 

firm by 1998, additional space for the second Development Center was leased in a Commercial Complex in the Secondary CBD. In 

1998, the Head Quarters of the firm was also moved to Mumbai to achieve proximity to the Financial Institutions. In the next planned 

move of the firm, a site has been purchased in a suburban locality which lies in the East, near the Special Economic Zone. The 

construction of a 12,500 sq.m. building and campus has already been initiated and the scattered Development Centers as well as the 

Head Quarters is expected to be moved into the new campus by the end of 2003. In the current pattern, the work in the Development 

Centers is divided on the basis of consultancy projects and product support and customisation of the banking software that the firm 

markets. The need for maintaining the separation of projects is critical in view of the competition that exists among the clients. The 

physically segregated Development Centers are used to secure the projects. Even within the campus being constructed for the firm, 

blocks of buildings would be so designed that the projects can be physically and electronically segregated. The firm has an employee 

base of 1000 in Bangalore and occupies a total built space of 5,000 sq.m. currently (excluding the campus).  

As with the previous two cases, the locational cycle of I flex leads to ultimate suburbanisation and a consolidation of activities in a 

single campus. Though Bangalore is not the corporate head quarter of the firm once the campus is constructed then Administrative 

Head Quarter will move to Bangalore. The phases can be distinguished as: 

 Phase 1: Initial location in a commercial complex in the CBD 

 Phase 2: Expansion into an additional office space in the secondary CBD 

 Phase 3: Consolidation of space in a Campus in a suburban location 

5.2 Spatial decisions and location change in ITES firms 

 
Having discussed location decisions of 3 software producing firms, I discuss here the same for two ITES firms. There is a clear 

distinction of locational requirements for production of Software and Internet enabled Services. ITES firms mainly consider two 

factors that dictate a trade-off for location: 

 Rent plus Transport cost/ employee 

 Additional costs for speed and reliability of communication networks 

Among the Case Studies, First Ring  and Acusis are both Service Firms which provide IT Enabled Services very much dependent on 

a high speed internet connectivity. The basic infrastructure for these kinds of firms is now available throughout the city with newly 

laid out Fibre Optic Network and yet they opt for totally opposite locations for their facilities. First Ring is located in the Technology 

Park almost 15 kms. from the Airport and Acusis is located near the CBD. Differences of locational choice exist between the firms in 

similar revenue segments and product profiles. 

Comparing the locational choices of Acusis and First Ring, the influence of business models on locational choice is illustrated. 

Acusis which is a Medical Transcription firm relies on high speed communication to get voice data from its clients in the US, which 

are large hospitals, that has to be transcribed and sent back before the doctors come back to work the next day. The speed of 

communication and the transcribers is the key to sustaining the business. Similarly, First Ring is also a service firm which offers back 

office operations such as airline bookings, customer support, call centers etc. which have short turn around times. Both the firms have 

parent firms which are located in the US through which work is channelled to the main service centers located in India. However, 

First Ring, prioritising the quality of infrastructure, chose to locate itself in the Technology Park (20 kms. from the city center) and 

transports its employees working in 12 hour shifts from all over the city to this peripheral location. According to the Personnel 

Manager of First Ring, the cost of transporting the 900 odd employees is made up by the fact that the communication facilities 

available in Park are the best in Bangalore and enable high speed business.  

On the other hand, Acusis has chosen to locate itself on Lal Bagh Road which is almost in the city center. The firm is based on a 

model of óHome Based Transcriptionô (HBT) which enables the employees to get work at home through a high speed communication 

network and be able to transmit the output to the head office via the same network. The firm aims to employ about the same number 

of employees as First Ring by end 2003, but they would not be required to travel daily to the office thereby saving huge costs which 

have been channelled into having a smaller but centrally located office. The Finance Manager of the firm stated that the central 

location was selected to ensure that in case the employees involved in the HBT needed to contact the office, they could do so without 

having to travel large distances thereby saving time and money.  

The contradiction in the above locational choices lies in the fact that one firm prioritising high quality communication networks opts 

for a high rent and high transport cost location whereas a similar firm opts to locate in a smaller and cheaper office in the city and 

employs technological solutions to minimise transport costs.  
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6 THEORETICAL MODEL OF  INTRA - METROPOLITAN LOCATIO N 

 

Though there are differences among the firms and all of them are not at the same level of business development, a three phase 

process of location and relocation can be identified. It is represented in the following Graph 2. 

 

 

Graph 2: Theoretical Model of Location Change in IT Firms  

 

In the first phase, firms select an initial location in the city. The choice of initial location can be dependent on a number of factors. 

Among the cases studied initial location is dependent on the ownership of the firm and its existing size. Large MNC firms who 

locate initially to explore the market have an image as well as higher affordability as compared to domestic owned local Start Up 

firms. Image considerations in the market are not an important consideration for Start Up firms having just entered the market. The 

second factor which had an influence in the case of IBM as that of local partnerships and initial contacts. The location office in 

this case was dictated by the availability of space with the local partners. Not wanting to make immediate commitments in the city, 

the existing office space available with their partners was selected for initial location. I flex also occupied space available with its 

parent firm. The size of initial capital investment backing the firm is an obvious determinant of the nature and quantum of space 

selected for initial location. Established firms such as IBM or those backed by large industrial groups such as Wipro have more 

flexibility to select prime locations in the CBD than Start-ups such as Infoquark. For ITES firms, initial location is also a decision 

based on a tradeoff between quality of infrastructure and the cost of transport for the large number of employees for round the 

clock shifts. The small profit margins in this low value added sector are very sensitive to marginal cost increases with factors such as 

the speed of connectivity and the cost of transporting employees to destinations where the infrastructural quality is high.  

In the second phase, firms expand their Development Centers and start to assume a multiple office patterns in the city. While the 

original office is retained and most control functions are not moved, the production centers or Development Centers are either 

expanded or multiplied. In some cases the control functions or the Head Office is also moved to a more prestigious location. This is 

the phase where a separation of functions within the firm starts to take place. Shift to the second phase takes place when the firms 

shifts from onsite production at the clients office to an offshore production. Offshore production means that project teams would 

be constantly stationed in the city and more space is required hence the expansion of Development Centers. Once the firm has 

established its reputation in market and clients can outsource projects completely in offshore destination then the employee strength 

of firms is increased. The increase in employee strength creates normal expansion needs adding to the space requirements. Increase 

in employee strength in the case of I flex and Wipro was also related to organisational reorganisation. As Wipro expanded its 

internal organisational structure was split into two separate divisions which were handling different markets. This created a need for 

multiple offices and hence the need for expansion.  

Since firms create a specialised niche in the market, they sometimes handle projects of competing clients. For example, I flex which 

specialises in banking software or Wipro which is specialist in Enterprise Resource Planning (ERP) and E -Commerce, often have 

projects from firms which are competitors in their own consumer markets. To maintain the levels of project security required to attain 

client confidence a physical separation of work is required. Separation of projects from competing clients thus becomes and 

additional factor for maintaining physically dispersed Development Centers. This fosters the creation of a network of offices of 

single firms within the city. The dispersal is maintained either in physical terms or electronically if the Development Centers are 

consolidated at a later date.  

In the third phase, firms consolidate control functions and some key Development Centers in user specific campuses while a 

dispersed pattern of Development Centers is maintained. Because only suburbs and peripheral locations offer the possibility of large 

campuses these are located outside the city with a high quality of firm owned infrastructure. A campus which was initiated by Infosys 

(second largest IT firm in India) has become a matter of prestige. Facilities such as large conference halls, video conferencing, 

employee entertainment facilities, firm owned satellite linkups, complete captive power backups, incubators etc. have become 

symbolic of a firmôs success. Thus upgraded infrastructure and image becomes an important factor in this third phase of firm 

relocation. The motivation behind the suburban and peripheral location for campuses is that large consolidated space is available at 

an affordable price. The suburbs offer a good environment and an option to escape from the over crowded central cities.  

Firms such as Wipro and IBM which have reached this stage in their life cycle opt for user specified campuses which they do not 

necessarily have to own. Like IBM innovative lease agreements are possible with builders. The selection of location for the campus 
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is based on a relative proximity to other Development Centres. To maintain the network of offices in the city, firms set up Local 

Area Networks and centralised servers where project information is saved and accessed. Despite that proximity adds to the 

convenience of movement between offices for face to face interactions. As reported by the Manager, Administration Facilities of 

Wipro Technologies, the functions within IT firms are divided into three areas i.e. technology, communication and enterprise. 

Technology areas are the Development Centres where actual production takes place. Communications is the functions which are re-

quired to manage interaction between dispersed offices and Enterprise is related to management and administrative functions. The 

consolidation and dispersal of these three categories of functions differs from firm to firm but in a relative consolidation takes place 

in Enterprise and key Communication and Technology functions in a campus. 

The maintenance of the dispersed pattern in the city even though some functions are centralised is owing to the earlier discussed 

factor of maintaining project security as well as a second factor of obtaining maximum taxation benefits. Under the Software 

Technology Parks (STP) scheme of the Central Government individual premises are declared as 100% Export Oriented Units making 

them eligible for Sales Tax concessions. If a multiple office network is maintained projects can be moved around within the intra city 

network depending on the level of export segment in the output. Not all premises of firms are registered as STPs and hence are not 

obligated to achieve the stated goals for export. The logic of multiple offices in the city was also explained by a need to prevent 

disruption due to disasters. In view of the September 11 attacks in the U.S., firms have become conscious of the need to have 

multiple offices which are able to take over operations in case of destruction of any single office. Backups of key information and 

multiple links in networks are facilitated by the multiplicity of offices. This was a very significant factor in the case of IBM which 

has adopted this policy in its global offices. Wipro on the other hand adopted measures for ódisaster recoveryô being under pressure 

from its clients. 

The three phase process of location change observed among case study firms can be described as a dual process where firms have 

varying tendencies to both disperse from city cores and to centralise in other locations. The formation of secondary business districts 

within the municipal area as well as a concentration along traffic corridors and nodes in the periphery, though planned, shows the 

need to disperse in the former and centralise in the latter case. In a future scenario it is expected that as firms attain a certain size they 

would increasingly disperse from central city locations to campuses, technology parks and other peripheral real estate development.  

However, not all firms among the case studies have gone through the three phases described above. Wipro and IBM which have both 

been in Bangalore for more than 10 years have shown all three stages. I flex is in the second phase and planning to relocate to a 

campus soon. Infoquark which is the newest Start Up is still only located in its first office. The factor of where the firm is placed in 

its life cycle is an important determinant of its pattern of location in the city. The ultimate peripheralisation and suburbanisation 

observed in firm location at city level is produced by firms which have had a certain level of growth over time in order for them to 

plan campuses and user specific, single owner occupied buildings. 

7 EXISITING KNOWLEDGE ON LOCATION OF PRODU CER SERVICES: PATTERNS OR 

DIFFERENCE ? 

 

Discussing implications of the theoretical model suggested above with respect to existing knowledge on location of producer 

services, parallels can be drawn to the Multinucleation Model put forward by Daniels (1985). The model suggests an evolution of a 

multinuclear city pattern through a series of location and relocation by firms from the early 1960s to the 80s in urban areas of 

America. The process of relocation of producer service firms away from the city centre has resulted in a dispersal of back office 

functions to suburban location with major control functions remaining in the CBD. A further centralisation of firms in suburban 

locations has lead to the formation of ósuburban downtownsô (Healy and Ilbery, 1990). The óseed pod modelô put forward by Schiller 

(2001) explains the dynamics of dispersal tendencies from the centre and suggests a cyclical process whereby firms initially locate in 

prime central locations, expand and then disperse to suburban locations as it becomes too expensive to expand in the CBD. The space 

vacated by dispersed firms is then taken up by other firms. However, even Schiller points out that certain critical functions such as 

Finance, Government, Corporate HQs are retained in their original locations. Their reasons range from their ability to pay to the 

benefits they attain from clustering in the city centre.  

Even though a similar pattern of multinucleation, phased shift of location and clustering in peripheral locations can be found among 

IT firms in Bangalore, a critical difference can be identified. Though firms choose initial locations in the city centre or other locations 

within the major urban fabric and they follow a path of expansion to finally consolidate in large campuses in the periphery, it is not 

the management and control functions which are retained in central locations. Unlike other producer services firms, IT firms do not 

have as many forward linkages to the local urban context and hence do not need to maintain proximity. It is the management and 

control functions, usually located in the Head Quarter which are consolidated in suburban and peripheral locations. Development 

Centres which require extensive and affordable space as well as proximity to residential areas in order to enable short commuting 

distance for the majority of the technical work force are retained in intermediate locations in the municipal area. Higher management 

staff and senior technical employees have higher mobility and hence can travel larger distances to suburban campuses where strategic 

control functions and selected Development Centres are consolidated.  

The two main aspects of variation from existing theory on urban patterns of office location are: - 

 The conversion of residential buildings and land to commercial use for these Development Centres in high income planned 

residential areas 

 The possibility of relocation of strategic control function to suburban locations  

In sum, the urban structure created is similar to those discussed in the Multinucleation Model and Seed Pod Models but the 

distribution of functions among the core city and suburban locations is different.  
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In contrast with existing theory, strategic functions of IT firms do not require to retain central city locations owing to their export 

oriented production. Firms which aim to target local markets still retain CBD or intermediate location offices. Other firms after 

attaining a certain size and having established themselves, seek to consolidate their strategic functions in campuses and single owner 

occupied buildings. However, even among IT firms, differences exist for IT service firms such as call centers and medical 

transcription. These firms having predominantly back office operation for a parent firm located in another country have even lesser 

need to locate in the CBD or even intermediate locations. Their decision for location is based on a trade off between rents and the 

cost of transporting their larger labour force for round the clock operation. Firms which prioritise larger offices with better 

communication infrastructure locate themselves in peripheral areas. The limited administrative and strategic functions are still 

bundled with the service production functions. On the other hand, a completely divergent location choice is made by firms which 

operate on home based workers and would like to minimise transport cost by locating a smaller but centralised office in the 

Secondary CBD. 

In terms of the spatial form produced and the rent curves, high rise office development in the peripheral IT park has been a State led 

initiative and more related to establishing a certain image for the city. Private development in the suburban corridors and specialised 

peripheral centres is still low rise and low density. Land values in the peripheral office developments, though seem to converge with 

CBD prices. The spatial landscape of Bangalore shows a similar contrast of high rise buildings as compared with the low rise urban 

fabric. Peripheral high rise development and campuses show another level of contrasts from the surrounding agricultural land and 

informal urban development as that discussed in the account of American suburban growth but at a much different. Unlike European 

cities, Bangalore has no strict controls on redevelopment of the colonial CBD and conversion of old structures to high rise office 

blocks to gain maximum advantage of high land values is common. High rise and high land value in the periphery however, has been 

artificially created by the higher quality of space and infrastructure investment by public agencies. Planned infrastructure projects 

such as the Infotech Corridor are likely to increase the pressure on land in the periphery further and create a situation of suburban 

enclaves of high tech office spaces - a dispersed óglobal business districtô.  

In terms of determinants of location at each phase, existing theory pays great significance to the role of contact patterns of producer 

service firms (Daniels, 1979, 1985; Goddard and Morris, 1976; Gad, 1979), their substitutability by developments in 

telecommunication (Daniels, 1985; Illeris, 1996; Beyers, 2000; Castells, 1989) and to a certain extent on organisational change 

(Dicken, 1998; Gottmann, 1983; Marshall and Wood, 1995; Illeris, 1996). The latter two streams of theory developed after the 1980s 

in response to the technological revolution brought about by the internet and personal computers and a consciousness of the óMulti 

National Corporationô as the centre of globalisation. More recent developments in theory have highlighted óalternativeô factors other 

than communication and contact patterns as determinants of office location (Coffey, 2000; Leslie 1997; Zhou, 1998). 

Findings from the study indicate that in service industries such as the IT industry in Bangalore, factors which are internal to the firm 

influence decisions more than external influences. However, a clearer distinction of factors with respect to existing theory can be 

made. The following Table divides the factors at each Phase of location in four categories - Communication factors, Organisational 

factors, Policy factors and Value preferences. 

Communication factors relate to the considerations regarding physical transport and the substitutability of contacts with advanced 

technology. Organisational factors relate to changes and determinants which are related to the way a firm operates. Policy factors are 

those incentives and spatial policies which the firms avail of and are subject to in the urban context. Value preferences are socio 

cultural aspects of location such as the aspiration to a certain image associated with office space and preferences for a better urban 

environment. 

 Communication factors Organisational factors Policy factors Value Preferences 

Phase I tradeoff between quality of 
infrastructure and transport cost for 

ITES firms 

ownership of the firm and its existing 
size  

size of initial capital investment  

local partnerships and initial contacts 

    

Phase II 

  

separation of projects from 

competing clients  

shifts from onsite to offsite production 

increase in employee strength 

organisational change  

maximum taxation 

benefits 

 

Phase III relative proximity to other 
Development Centers  

upgraded infrastructure  

consolidation of control functions

   

maximum taxation 
benefits  

image prevent 
disruption due to 

disasters 

better urban 
environment 

 

Table 2 : Theoretical classification of determinants at each Phase of location  

Goddard (1975) put forward the idea of dividing contacts into functional interdependencies (contacts between offices), spatial 

structure (contacts between employees within a firm) and physical movements of individuals and materials. The findings from the 

cases suggest that in export oriented IT firms contact within the firms (spatial structural contacts) and to certain extent physical 

movement of individuals (for ITES firms) form important factors in location decisions. In Phase II, Development Centers are 

dispersed to sever contacts among employees working in conflicting projects to maintain intellectual security whereas in Phase III a 

proximity of the strategic control functions and Development Centres is designed to maintain ease of physical movement between the 

offices. A balance between dispersal and proximity is preferred such that a physical separation is maintained but swift transport for 

necessary face to face contact for internal meetings is possible. However, functional interdependencies do not play an important role 
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as other partner firms and clients are located all over the world. The work which is outsourced in Bangalore is routine operations of a 

larger multinational firm or specialised service outsourced by manufacturing firms, the need for direct regular contact is minimum. 

Of the office contacts identified by Thorngren (1973) as programmed (routine), planning (implementation of action) and orientation 

(strategic decisions to maintain competitiveness), programmed contacts with the parent firm are maintained through advanced 

telecommunications while less frequent planning and orientation contacts are undertaken by means of video conferencing or actual 

international travel. While analysing the relocation potential of firms in Stockholm, Thorngren suggested that functions of 

programmed and partly planning contacts could be decentralised. However, the developments of information and communication 

technology have enabled the decentralisation of programmed functions not only to suburban locations but even outsourced to global 

locations. Therefore for these firms which are mainly involved in programmed contacts with the parent firm and clients, 

intrametropolitan contacts are limited to maintain backward linkages and internal organisational contacts among employees of the 

same firm. 

Reflecting on the role of technology in replacing face to face contacts, empirical studies suggest that with the increasing complexity 

in production networks which have tendency to be globally dispersed the significance of face to face contacts for strategic decisions 

is only increasing (Storper and Venables, 2002). Beyers (2000) finds that though means of communication and information exchange 

have multiplied, these only supplement the core role of direct contact. The findings from the thesis point to a confirmation of this 

aspect of intra and inter firm communication. Even though firms in Bangalore can disperse Development Centres in various locations 

in the city as well as globally, strategic management and decision making functions are consolidated and centralised in selected 

locations. Intra firm contacts with Development Centres are maintained through internet communications and information stored and 

distributed through centralised servers, yet the Head Quarters of large firms such as Wipro has been centralised further. Since the 

case study firms have limited forward linkages in the local urban area, contacts external to the firm are maintained through the use of 

communication technology such as e-mails, telephone, video conferencing and infrequent international travel by project teams and 

decision makers. 

From the Table above it can be seen that organisational factors form an important determinant of location change in the case study 

firms. Theorists such as Dicken (1998) and Marshall and Woods (1995) have suggested that in the new óservice economyô, 

organisations are more flexibly organised as are production processes. Transnational and Multinational firms that form the basic 

building block of a service economy and of post fordist production operate according to a large number of models (Dicken, 1998). 

Large IT firms like Wipro, are organised in a way that óeach unit performs a separate part of the production sequence and units are 

linked across nations in a chain like sequenceô. This is the model which forms the basis of operation at an intra city level as well. The 

most important factor of location change is the shift from óonsite to offsite productionô whereby a firm no longer sends project teams 

to the clients office but dispersed production centres are established which are responsible for disaggregating the production 

sequence. This creates the need in Phase II for spatially dispersed Development Centres which are linked to a centralised 

communication network. Therefore, it is organisational change which is responsible for expansion of the firm in a city and shift 

toward a ómultiple office patternô. Organisational changes such as mergers, acquisitions, break away firms etc. have also been factors 

behind change of location in the case study firms. 

In Phase I and III, it is direct organisational demands that determine location. While in Phase I the affordability for prime space and 

access to space already available to partners are determined by the nature and ownership of the firm, in Phase III, firms size also 

determines the level of infrastructure required and the complexity of strategic decisions to be made. The choice for a campus which 

consolidates all management and strategic functions is made when a firm attains a certain size and requires dependable, secure and 

high level of infrastructure to manage its complex global business network. Other factors such as óimageô and other value preferences 

also play a part in Phase III. 

Recent developments in theory find that as proximity constraints are relaxed dues to a large number of factors, óotherô determinants 

begin to play an important role in office location. These óotherô determinants may be quality of life, taxations and regulation, life 

cycle of firms, initial contacts, image considerations of Metropolitan Philadelphia (Bondenman, 1998); site attributes and 

establishment attributes in Montreal (Coffey et al., 1996); sub contracting by federal agencies in Washington D.C. (Campbell, 1997); 

historical forces and existing physical structure in Milan (Airoldi et al, 1997); creative milieus among advertising firms in New York 

(Leslie, 1997) and ethnic enclaves and connections among chinese producer service firms in Los Angeles (Zhou, 1998). From the 

findings of this research, there are two kinds of additional factors which play important roles in determining location - policy factors 

and value preferences. The multiple office pattern opted for by firms of relatively larger size which reach Phase II in the firm life 

cycle is related to the incentives offered for sales tax exemptions associated with specific registered production units. The incentives 

are also subject to export targets which the firms have to state and achieve annually. Hence firms maintain multiple offices such that 

they can allocate projects to units based on their export/ domestic market classification. In addition to this location policies and 

incentives of the State Government have had an impact on the selection of sites for campuses in the periphery as well as the supply of 

space by developers. Through planned developments such as the Information Technology Park where location is linked to 

infrastructure and fiscal incentives, agglomeration at a city level has been influenced.  

But apart from that there are some value preferences such as óimageô and óbetter urban environmentô which firms make at advanced 

stages of their life cycle (mainly Phase III). While óimageô of the firm is a consideration for subsidiaries of MNCs, even at initial 

location, it is more related to affordability of prime space while smaller startups which are not backed by large investments or 

existing businesses are more involved in establishing their reputation in the market. Image becomes an important factor at Phase III 

when a campus or a single owner occupied office building is opted for. Image building through the campus is an important 

consideration for firms that have achieved a competitive position in the global market. Other value preferences such as a óbetter 

urban environmentô in peripheral locations also become important at this phase as the firm can rise above constraints of affordability. 

A suburban location where the firm can establish an office with secure and dependable infrastructure, recreational facilities, 

synergistic work environments and an image of success is an option exercised to escape the overcrowding of central city locations.  
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8 CONCLUSIONS 

To summarise the discussion on determinants of location, the difference in nature of work and services produced by IT firms and 

other producer service firms, there are some basic differences in the factors influencing location. Unlike the findings from existing 

theory and empirical research, the stress is not on factors of communication and face to face versus indirect contact, but on aspects 

relating to intra firm communication and organisational factors. Since firms located in Bangalore have very little local market 

orientation, their inter firm contacts are more focused to their parent or subsidiary firms located elsewhere. The firms have more 

backward linkages with the city than forward linkages. Their primary interaction with the city is in terms of availability of skilled 

labour. In such a situation, it is organisational and other factors such as policy and value preferences that determine their location at 

an intrametropolitan level. In a very simplified version, firms locate in the city, expand and multiply offices, expand further and 

consolidate selected functions in peripheral locations.  
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Macro-spatial aspects of the digital backbones network in Latin America 
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1 INTRODUCTION  

In just one decade, the infrastructure of digital backbones has extended itself at a global scale as a new channel of distribution of 

digitalised information (texts, sounds and images), superimposing itself on the traditional distribution channels. ICTs are gradually 

becoming the contemporary equivalent to the maritime and aerial commercial routes of the industrial age. Despite of the critical 

importance of the configuration and characteristics of this new infrastructure, urban professionals know little about it. The technical 

character of the networks, the rapid pace of technological change and the continuously transforming business environment in the 

telecommunications sector have constrained  their understanding of this evolving infrastructure.  

The general purpose of this paper is to explore and analyse the main features of the telecommunications infrastructures that provide 

Internet connection in the Latin American metropolises. Under the assumption that the architecture of the digital backbone networks 

is re-inforcing pre-existing urban hierarchies and spatial differences, this paper seeks to identify and examine how this is happening 

and what are the main consequences for the urban development of the large metropolises in Latin America.     

2 TELECOMMUNICATIONS IN  LATIN AMERICA  

The telecommunications sector has been subject to constant, far-reaching, change since the late 1980s. Thanks to the growing and 

constant diffusion of ICT networks and devices in homes and businesses, todayôs world is different from what it was ten years ago. 

Telecommunications have passed from a relatively unimportant and low-growing sector, to a sector of rapid development and of 

strategic importance for the economic and social progress of nations. It was transformed from being an industry in itself, to become a 

vital enabler of all other industrial sectors. The telecommunications sector is currently both the core (major economic activities are 

mostly information processing and transmitting or depend critically on it) and the infrastructure of the information economy (World 

Bank, 2000). 

During a very short period, the sector was undergone huge transformations that mainly refer to:  

enormous technological innovations: Internet and mobile telephony have become pervasive in developed countries and increasingly 

present in the rest of the world; voice transmission and digital technologies are becoming a single industry; telecommunication 

networks have been transformed from analogue to digital and from territorially-based local networks to networks with global 

reach; 

changes in the legal aspects: privatisation and deregulation of the telecommunications business; change from a public and regulated 

utility into a private and highly competitive business run by corporations, mostly of global scale; and uncertainty and instability: 

from a huge telecommunications hype to the crisis of the sector in a short period due to huge miscalculations, moves and risks 

taken by the telecommunications firms, that led several large firms into bankruptcy. The main flops refer to network 

overbuilding, the European óThird Generationô (3G) spectrum license auctions flop, and the US management scandals and 

bankruptcies (Shaw, 2002). 

Despite the crisis, the telecommunications business is still very profitable. In 1996 the top-ten telecommunications firms earned more 

than the twenty five largest banks in the world (Alaedini and Marcotulio, 2002). It is estimated that its gross operations margins are 

of the order of 40% (Nellist and Gilbert, 1999). According to the ITU the revenues of the total industry have reached $1.37 trillion in 

2003 (see Graphic 1), while at the same time consumer spending on communications has grown faster than any other household 

spending (Standage, 2003).  

 

Graph 1: Telecommunications global market 1991-2003 (Source: Standage, 2003, with data from ITU) 

In Latin America, the reform and liberalisation of key economic sectors was a central element of the structural adjustment measures 

imposed during the 1990s. Within them, the reform of the telecommunications companies became a central element of structural 

change. The Latin American telecommunications reform has tended to follow the ITU formula which has three basic ingredients: (a) 

privatisation of the sector, (b) free competition and (c) (independent) regulation of the free competition (ITU, 2000). The results are 

the following: 

a) More than two thirds of the public telecommunications companies in Latin America have been partially or totally privatised. 

This is, after North America, the highest proportion in the world. The privatisation attracted large foreign investors, as local 

investors had not enough capital to buy the former monopolies. Large European and US American companies became the new 
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operators7. The companies that now dominate the telecommunications market are among the largest companies of the region8, 

and sometimes the largest of the country, as in Mexico, Venezuela, Chile and Peru (Hilbert, 2001). One of the most dominant 

among them is Telefonica, which acquired the networks in Chile, Peru, Argentina, and Brazil (São Paulo). European companies 

focused on buying the former monopolies, while the US American companies, risking much less capital, have preferred to 

address their businesses to the new segments of Internet and mobile telephony. 

b) The opening of markets for competition was, however, not immediate. Most countries granted the new companies a period of 

exclusivity that varied between four and ten years from the moment of the turning over of the carrier (ITU, 2000).  With rising 

tariffs, the consumers often complain that the public monopoly have become a private monopoly. Even if now most countries 

allow competition in basic services, the level of competition has remained low. On the other hand, the region enjoys a high 

degree of competition in mobile and Internet services, segments which do not demand such high investments. 

c) Most Latin American countries created regulatory bodies to promote an environment that attracts investment in 

telecommunications and the spreading of services. But, the institutional profiles of the telecommunications regulatory 

authorities are as variable as the socio-political and economic environment of the country in which they operate. Brazil and 

Chile, the countries with the highest teledensity of the region, are also the ones with the most progressive and effective 

regulators: Anatel and Subtel, the Sub-secretary of Telecommunications of Chile, which is not a special regulatory body but part 

of the Chilean Ministry of Telecommunications (therefore not an óindependentô regulator). They are both, with Peru, publicised 

by the ITU as good-practice examples of óeffective regulationô at global level. 

Despite the radical reforms and the good practice examples, a closer look at the performance of the telecommunications sectors 

shows that the reforms have not been enough to benefit the final customers in most countries. A study of Latin American Economic 

Commission (CEPAL, 2000) points out that even if the sector has modernised itself and its networks, the users have financed the 

improvements in many cases. On the other hand, even if average teledensity9 and the quality of the services have increased, the local 

access prices have generally risen after the privatisation, excluding a great part of the population from the market (ITU, 2000). 

Graphic 2 shows the levels of fixed and mobile teledensity in Latin American countries in 2001. 

 

Graph 2: Mobile phone subscriber and fixed lines, per 100 inhabitants in Latin American countries in 2001 (Data source: ITU, 2002a) 

Investments of telecommunications firms in Latin America have been mainly addressed to two main segments: infrastructure and  

contents.  

Large international operators and independent consortia invested large capitals to provide Latin America with an appropriate 

infrastructure and to connect it with the US American backbones with a submarine fibre optic network. Nine large projects were 

executed to provide the region with 170 thousand kilometres of submarine cables, which amounted to US$ 20 billions 

(Fernandez-Maldonado, 2000). The total submarine cable capacity of South America increased from 13 Gbps in 1999 to close to 

400 Gbps in 2001, an increase of 3000% in only two years (Shaw, 2001).  

At the same time, there was an aggressive expansion of the telecommunications sector towards content industries (mass media and 

entertainment industries), considered strategic under the motto: ñContent is kingò. A wave of mergers, mega-fusions, and the 

buying of the most innovating firms by the giants of the sector followed. The rhythm of mergers and acquisitions was so fast that 

it was almost impossible to follow all the events in the turbulent telecommunication market. But the global economic downturn 

and the fall of the NASDAQ in the stock market in April 2000 greatly affected the hegemonic ambitions of the large 

telecommunications firms. Telecommunications investment has slowed down remarkably since 2002. The business difficulties 

the Latin American telecommunications sector is experiencing are mainly related to the economic crisis affecting several 

countries of the region.  

                                                 
7 The Mexican Telmex is the only large telecommunication company in the region in which national capital is in control of the firm. 

8 In 1998, 29 of the 100 largest companies in the region were in the telecommunications sector (Callaos, 1999). 
9 Teledensity is the number of telephone lines (or subscribers) per 100 inhabitants.  
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3 LATIN AMERICAôS INTERNET BACKBONE NETWOR K  

Because of the Internet's historical origins, its nodality is still concentrated in the U.S. For at least a decade, American companies 

have aggressively dominated the global telecommunications industry, constructing networks primarily designed to meet the 

connectivity needs of U.S. businesses (Townsend, 2001a). Much of the development of the Internet has been concentrated within 

developed countries and major urban agglomerations.  

Since the main nodes are located in the U.S., and a good portion of international Internet traffic transits via the backbones that 

traverse U.S. territory (see Graphic 3). While every region and nearly every country has a direct Internet connection to the U.S., 

direct connections between other countries have been less common. Furthermore, direct connections between different major regions 

are weak. The U.S. still serves as a central switching facility for inter-regional data traffic, being used as a transit point for data 

packets travelling from one major region to another.  

 

Graph 3.  Map of major international Internet routes, 2004 (Data source: TeleGeography Research Group ï PriMetrica, Inc.  © 2004). 

Since 1999, this US-centric structure has begun to diminish (TeleGeography, 2000a), along with the huge deployment of trans-

oceanic, satellite and terrestrial fibre optic networks, and the emergence of new Internet exchange points (NAPs) in the rest of the 

world. In Europe, intra-regional traffic is now mostly locally switched, and does not need to go to the U.S. and back. In 2000 some 

African countries begun to connect themselves with France, rather than the U.S, showing the importance of cultural and trade links 

for the Internet connectivity 10 (Bartlett, 2001). At the same time, there has been a shifting away from single dominant regional hubs 

in the U.S., Europe and Asia towards a more diffuse network (Townsend, 2001b). This trend is the result of the massive deployment 

of digital backbones that have been made in recent years.    

Latin America is still dependent on U.S. connections for Internet traffic. The U.S. dependency is not only linked to the configuration 

of the networks, but also linked to content dependency as U.S.-based companies are the producers of the content of the most visited 

sites. Although the major Spanish language content producing countries are Spain and Argentina, still many Latin American portals 

and e-commerce sites house their data servers in the U.S, although this is slowly changing. Until late 1999, most countries still relied 

on lower-capacity satellite links for their connections to the US backbones (TeleGeography, 2000a). But, thanks to the culmination of 

several projects of submarine cables in the region, international Internet connectivity to Latin American countries grew 479.2 % in 

terms in deployed bandwidth between July 2000 and July 2001, from 2.7 Gbps to 16.1 Gbps (Bartlett, 2001, with data from 

TeleGeography). In 2003, the total regional bandwidth was more than 25 Gbps11 (TeleGeography, 2003a).  

The two largest submarine networks that were implemented in the 1999-2001 period, were E-mergia, owned by Telefónica and the 

Latin American Crossing, or Global Crossing, respectively (see graphic 4). Surprisingly, both submarine backbones display almost 

the same layout, being the only differences the connecting points at the Caribbean region. The cities located at the coast have been, 

obviously, the most favoured by the presence of the new backbones. Colombian cities, for example, are not connected by the Global 

Crossing trace, but three Mexican cities (Mexico City, Guadalajara and Monterrey) are connected. The increased bandwidth has 

greatly improved the performance of the networks in all Latin America. The backbones are currently lightly loaded, but there is still 

congestion occurring at the last mile. 

                                                 
10 However, the TeleGeography 2001 study concluded that 80 % of international capacity in Asia, Africa and Latin America is still using U.S. 

backbones. 
11 The final capacity of these two rings is in Terabytes per second (one Terabyte equals thousand Gigabytes), so there is a huge installed capacity. 
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Graph 4.  The E-mergia network (www.e-mergia.com) and Latin American Global Crossing (www.globalcrossing.com/xml/network/net_map.xml) 

As Internet expands it becomes clear that large telecommunications carriers are competing to provide infrastructure and services on 

an end-to-end basis within private networks (OECD, 2002). In this new scheme, MCI, France Telecom and Telefónica are the 

dominant regional networks in Latin America. Other companies that have developed their own backbones and links to the U.S. 

during the past few years are AT&T, Latin America, Bell South and IBM. These trends confirm that the operation of the digital 

Internet backbones in Latin America is a matter of a few large telecommunication companies, of US or European origin. In this 

context, Telefónica appears as one of the most important players, with incumbent networks in several of the largest cities and 

operating networks at all levels of the Internet infrastructure. In this new infrastructural system that is constantly expanding, the 

metropolises represent then the locations where most of the components of the  new system are located. Castells (2001) states it in 

few words: ñThe Internet is a network of metropolitan nodes.ò 

4 THE METROPOLISES AS NODES IN THE DIGITAL  BACKBONES NETWORKS   

There are different ways to analyse the position of the cities regarding the Internet infrastructure. The simplest is just to measure 

connectivity (bandwidth) to international backbones. One of the most comprehensive is that advanced by the MOSAIC group 

(Wolcott, et al., 2001), which evaluates nations according to three main variables: (a) the (national and international) capacities of the 

backbones, (b) the  number of Internet exchange points, and (c) the local connectivity: the type of access networks to end users.  

4.1 Backbone capacity  

Connectivity indicators for metropolitan areas show that Latin Americaôs Internet geography has a strong relation with the traditional 

hierarchy of its system of cities. However, as the networks are in constant evolution, the ranking of these node cities, those with the 

highest Internet connectivity, changes from year to year although it always remains among the same largest metropolises. Graphic 5 

shows the main Latin American metropolises in the global Internet infrastructure, those with more than 5 Gbps of capacity in 2003: 

São Paulo, Santiago, Buenos Aires and Lima. Not surprisingly, these four cities constitute the most important nodes in the fibre-optic 

rings that circle the region. 

If one pays attention to the evolution of the connectivity since 1999, one can see the huge growth in connectivity in the year 2001. 

The evolution of the position of cities in terms of bandwidth connectivity in the 1999-2003 period, shown in Table 1, illustrates how 

dramatically the bandwidth picture and the position in the ranking has changed between these years. The cities that benefited most 

from the increase of connectivity are clearly those that have a coastal location. The 2003 ranking shows that three of the four main 

cities have high urban primacy. Due to these new powerful connections, Mexican cities have decreased their position in the ranking. 

 

Ranking 1999 (in Mbps) 2000 (in Mbps) 2001 (in Mbps) 2002 2003 

1 São Paulo (284,2) Mexico City (749) São Paulo (4984) São Paulo São Paulo 

2 Buenos Aires (146) São Paulo (566,6) Buenos Aires (4017) Buenos Aires Santiago 

3 Mexico City (136) 

 

Mexico City (2182) 

 

Buenos Aires 

4 Rio de Janeiro (123) Santiago (1770) Lima 

5 Caracas (96,8) Monterrey (1077) 

 

6 Monterrey (79) Rio de Janeiro (1029) 

7 Santiago (47,3) Caracas (433) 

8 Lima (38) Lima (412) 

9 Bogotá (12) Bogotá (312) 
Table 1. Top Latin America Internet hub cities in the 1999-2003 period (Data sources: TeleGeography 2000b; TeleGeography, 2001; ITU, 2002b; 

TeleGeography 2003a; TeleGeography 2003b; respectively) 
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Graph 5.  Latin American metropolises in the global Internet in 2003 (Data source: TeleGeography, 2003b) 

When one sees how the metropolises are connected, the U.S. centeredness appears clearly again. Table 2, showing the major Internet 

traffic routes, illustrates this. It is not São Paulo, but Miami the largest Latin American hub, with 7825 Mbps bandwidth to Latin 

America in 2001 (Shaw, 2001). New York, with 2003 Mbps, Dallas, with 1546 Mbps, and Los Angeles, with 975 Mbps, have also a 

position within the 2001 ranking of cities, although they are obviously not located in Latin American territory. Miamiôs link with 

Latin America improved greatly since the opening of the NAP of the Americas in its territory in the year 2000. Before that date, New 

York was the main Latin American hub (TeleGeography, 2000a). This geography reminds us that the Internet geography is still very 

dependent on the US networks.  

Origin  Destination Bandwidth (in Mbps) in 2000 

São Paulo Miami 3384 

Buenos Aires Miami 1455 

Mexico City Dallas 1340 

Buenos Aires Santiago de Chile 824 

Buenos Aires New York 698 

Buenos Aires São Paulo 666 

Monterrey Los Angeles 656 

Santiago de Chile  Miami 503 

São Paulo New York 475 

Rio de Janeiro New York 378 

Table 2. Major Internet traffic routes in 2001 (Source: Shaw, 2001) 

However, thanks to the improvements in the networks, Internet connectivity between Latin American countries grew at the 

impressive rate of 2500 % during the 1999-2001 period (ITU, 2002b). This implies that a more diffused Internet infrastructure is also 

developing inside the Latin American region. In the new Internet geography that would be emerging, São Paulo would be becoming a 

major hub for international traffic exchange in the Latin American region (ITU, 2002b). The connectivity analyses of the Latin 

American cities reveal the importance of the size of the cities, their geographic location, their urban primacy and their relative 

importance in the global telecommunications market. This ratifies the trends to concentration already observed in other world 

regions. 

4.2 Network Access Points  

The architecture of the Internet backbone is made of many smaller networks, joined at key locations called, Network Access Points 

(NAPs), also known as Internet eXchange points (IXPs) or Metropolitan Area Exchanges (MAEs). They are physical installations 

created by third parties to facilitate interconnection between independent ISPs that aim to be a neutral meeting ground for ISP traffic 

exchange (TeleGeography, 2000a). Exchange points constitute an asset for the cities that count with them, because as points of local 

exchange, Internet traffic can be directed to a multiplicity of routes. Without a NAP, carriers have to route local and intra-regional 

traffic first to the international backbones and then back to the region or city, which is more expensive and inefficient. The 

importance of an exchange point depends of the number of ISPs involved and the peering between members (Drewe, 1999). 

In 2002 there were 155 NAPs in the whole world, from which 51 in U.S. and Canada, 57 in Europe, 36 in Asia and Pacific, 10 in 

Latin America and 2 in Africa (TeleGeography, 2002a). Latin America had 13 Network Access Points (NAPs) in 2002, located in the 

largest metropolises: Buenos Aires, Mexico City, Santiago, Bogota and Lima. São Paulo concentrates four of them, from which three 

began to operate in 2001. There is also one in Panama City, Porto Alegre, Monterrey and Guadalajara.  
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4.3 Local connectivity  

Local connectivity depends on the access networks (the so-called ólocal loopô) that get to the end users. The analyses of last mile 

connectivity are highly relevant for urban planners, since they are ñthe material basis for the ódeath of distanceôò (Graham, 

2001:405). To have a good picture of the local connectivity attention must be paid to three main elements: (a) the basic networks, (b) 

high-speed (broadband) networks and (c) Internet data centres.  

a) Data flows can travel through four main types of lines: 

copper lines (used for the last mile), 

coaxial cables, 

powerful fibre optics (generally used in the backbones), and 

wireless (microwave radio or satellite) 

With the advent of digital networking, the architecture of the telecommunications networks at local level began to modify itself. To 

change from transporting voice flows to digital flows, they transformed themselves from hierarchical bundles of copper and coaxial 

cable into complex and inter-locking rings of optical fibre (TeleGeography, 2002b). The new telecommunications networks are now 

hybrids of different kinds of wires. Optic fibre is reserved for the backbone network since it is too costly to deploy it up to the last 

mile.  

Globally, the traditional telephone line is by far the most common way to get connected to the Internet. In Latin America, most 

Internet access, both business and residential, is via dial-up too, so flows basically run locally over the telephone wires. But, since the 

telephone network was designed to carry voice flows, when it has to carry packet-switched flows, it becomes a low-speed network. 

For this reason, the local loop is generally a bottleneck, since the total end-to-end capacity of the network is obviously equal to the 

capacity on the óweakest linkô. It is possible to make it a high-speed network, by changing the transmission circuits and switches: the 

digitisation of the networks. In all the Latin American metropolises the fixed-line networks have been steadily expanded along with 

the digitisation of the networks, in a process that generally followed the privatisation processes. Most large cities have now a level of 

total digitisation or are close to reach it. As the incumbent carriers have the legal duty to provide connection to any metropolitan 

company or household (TeleGeography, 2001), telephone networks reach all the neighbourhoods of the city.  

b) In developed countries bandwidth is slowly becoming cheaper and broadband networks are becoming popular, although the 

diffusion varies according to the particularities of the locations. The most used technologies are co-axial cables networks (the 

so-called cable modem), and DSL (dedicated copper lines). The operators are then the cable TV networks owners or the 

telephone companies. Other broadband technologies are more expensive and/or technically difficult to install. This includes the 

wireless networks, fibre-to-the-house (FTTH), and WiFi (Wireless Fidelity). WiFi is a very auspicious developmentthat is still 

in early phase, but operational in the main hot spots of the large cities. Broadband technologies have been used in Latin America 

since 1998, but their initial growth was slow due to high costs and technical problems. According to the 2002 ITU database the 

ranking of countries according to the availability of broadband is topped by Chile, followed by El Salvador, Argentina, 

Venezuela, Mexico, Brazil, Costa Rica, Guatemala and Peru (World Economic Forum, 2003:301).  

Broadband growth has been spectacular in the countries with more affluent customers: Brazil, Mexico, Argentina and Chile. For 

example in Chile, high-speed connections grew at a 162% rate between March 2001 and March 2002, accounting for 217 thousand 

connections, from which 49.7% were cable modem and 38.7% DSL (Subtel, 2003). Analysts forecast a total of 1.2 million DSL users 

in Latin America at the end of 2003 (61% of them in Brazil) and 720 thousand cable modem users (30% of the in Mexico) (NUA 

Internet surveys, 2003). However, forecasts are generally tricky. The high price of these services (not less than $40 per month) makes 

it unaffordable for most people, so the ceiling of the market might be reached before analystsô expectations.  

Even if the metropolises are the locations that enjoy a greater variety of overlapping high-speed digital networks, not all areas are 

equally connected to high-speed networks, only the business, media and elite districts, in a process that Graham (2001) denounces as 

the filtering of local connectivity. One the one hand, there exist firms that offer optic fibre to final users to those companies for which 

a good global connection is fundamental for the conduction of their operations. Despite that residential consumers are not such an 

important market, optic fibre networks have been reported in the exclusive enclosed neighbourhoods and condominiums that have 

emerged in some of the large metropolises.  

The most wired spaces are evidently the business districts of the globally oriented cities, where multiple carriers compete to offer 

their services. According to the last strategy of data flows in private networks, these firms networks produce a typical example of 

óglocalô infrastructural by-passing12, avoiding contact with the local networks, sending and receiving the digital flows almost directly 

to and from the outside world. In other words, a process of global connections and local disconnections (Graham, 2001), which is 

also increasingly observed at differing social levels through the emergence of gated neighbourhoods in the Latin American cities. 

c) Collocation  and Internet data centres (IDCs), also called carrier hotels, server farms, web hotels, or telecom hotels, are also 

important digital facilities. They are a new urban facility that emerged as a result of the need of inter-connection in locations 

other than NAPs. It houses switches, routers and servers, providing floor space, power and network connectivity to institutional 

servers and suppliers of content. Clients can be large carriers, medium-sized ISPs or small dotcom companies, which rent space 

according to their needs. Data centres develop two main types of businesses: shared or dedicated hosting (renting of the 

technology: hardware, software and technical assistance so that the companies can have their servers in the centre) and housing 

or collocation (renting of the physical space, plus security and cooling systems) (Jurado, 2001). For technical reasons they need 

                                                 
12 Local by-pass refers to the deployment of a parallel infrastructure network that connects valued users and places while it bypasses non-valued 

users and places within a city. Glocal bypass does the same but connecting local users and places with global circuits (Graham and Marvin, 
2001). 
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to be located near abundant bandwidth, so its preferred location is in metropolitan nodes, near the connection to the high-speed 

backbone cables, close to the highest (business) demand, and with easy access to physical transportation (Graham, 2001).   

These facilities grew explosively in cities of the U.S. and Europe until mid-2001. The end of the dotcom boom and the telecom crisis 

has made its growth less dynamic since then. But, the growth of these data centres has had clear spatial consequences for the cities 

involved. Large telecom carriers and specialised companies have recently built several data centres in the large metropolises of the 

region. These new facilities have improved the possibilities for good routing within the networks. Until a few years ago, the largest 

dotcom firms that provided content to the Latin American cyberspace were hosted in U.S. locations, since high-quality web-hosting 

did not yet exist in the region. But the connections had poor performance. The new submarine cables that began to operate in the 

region during 2000 and 2001 have made high bandwidth available and motivated new companies and existing carriers to construct 

web-hosting facilities. A report by the Phillips Group found 43 operational data centres and collocation facilities only in Brazil, 

Argentina and Chile in 2001, of which 28 were carrier-based (owned or linked to large regional carriers) (The Phillips Group, 2001).  

5 CONCLUDING REMARKS  

At macro scale, the current Internet topology in the region has a well defined structure that provides clear advantages to the large 

metropolises of the region, their main nodes. The key-components of the infrastructure international backbones, the NAPs, data 

centres and a variety of broadband technologies to transmit the information flows are almost exclusively located in these 

metropolises. As the metropolises largely concentrate the Internet connectivity, the other cities tend to link directly with them, 

producing an architecture of óhubs and spokesô around the largest agglomerations, which generally have national reach. This suggests 

that the current Internet backbonesô topology would be reinforcing the traditional primacy of the large cities. 

On the other hand, in those countries with a less centralised urban system (Brazil, Mexico, Colombia, and Bolivia) a lesser degree of 

concentration in a singular point is observed. The networks tend to follow the pattern of their corresponding urban system, being 

monocentric networks in the case of countries of high primacy, and more diffused in the case of countries with a more balanced 

urban system. In these cases, the concentration is observed in few points. Mexicoôs proximity to the US networks has favoured its 

early connection to the Internet backbones, and facilitated a more diffused distribution of direct links to them.  

Due to their huge capacity, the optic fibre rings that surround the Latin American region play a fundamental role in the regional 

Internet infrastructure. In this emerging geography, coastal locations acquire a double importance as nodes. Because of the expensive 

costs of deploying fibre-optics lines, port cities are favoured spots for the location of the main components of the Internet 

infrastructure. The most important connecting points in both networks ï   Miami, Rio de Janeiro, São Paulo, Buenos Aires, Santiago 

and Lima ï have become the more consolidated nodes. The main node of activity in the Latin American Internet infrastructure is 

undoubtedly Miami, which through the years has acquired a privileged position as the gate to the U.S. businesses, tourism and 

immigration flows for Latin Americans. This regional familiarity with Miami has been translated into its new role as main gate to the 

U.S. backbones for Latin American traffic.  

It is considered unlikely that the domination of Miami as Latin American hub will change in the  near future, given that the macro-

architecture of the Internet networks generally reflects the cultural and trade links among countries and regions and between them. 

The analyses of traffic routes between Latin American cities have confirmed this for the Latin American backbones. Those cities 

located closer to the U.S., and which, traditionally, have stronger commercial and cultural ties with the U.S., show less intra-regional 

traffic than the cities located in the Southern Cone (Mercosur countries), which have stronger economic links with each other, 

besides their traditional links with European countries. This suggests that the São Paulo-Buenos Aires axis might develop as an 

important regional hub in the long term. Initial trends in that sense have been observed, but it remains still uncertain to which extent 

will they consolidate.  

Despite the fact that the spatial distribution of the Internet infrastructure does not differ radically from the commercial sea routes used 

for exports and import of products, a big difference does exist. The traditional advantage of Atlantic coast locations, more closely 

located to the great world markets disappears in the case of digital traffic flows. In this new network geography, distance becomes 

irrelevant, although location remains important.    

The increase of the telecommunications demand in the secondary cities of the region will lead eventually to a more diffuse 

configuration of the regional network as more locations get connected with each other. However, due to the particularities of the 

nature of the networks the present structure will not change dramatically. Once the main spatial structure of a network has been 

deployed within a specific geographical space, no matter of its size, further changes and upgrades in the system will hardly affect its 

main overall shape - location of nodes, trunk connections and traffic flows (Goussal and Udrízar, 2000). Indeed, great portions of the 

global Internet infrastructure have been already completed and there exists a great installed capacity in the main lines of regional 

backbone networks. A more diffused network morphology may develop in the future. But, if intra-regional links will consolidate or 

not depends upon the local demand and on the political willingness of the governments involved. 

At the local level, the overall situation of the ICT infrastructure in the lareg metropolises is satisfactory, since there is basic coverage 

in all neighbourhoods, which allows households and businesses to have access to telephone and Internet services. But if in the 

technical aspects, Internet access is widely available, effective access is a matter of economic affordability and in this regard, the 

privatisation of the networks has not represented an improvement from the previous situation for those households with low incomes, 

which in Latin America represent great portion of the urban residents. On the other hand, high-speed networks provide access in 

home and work to the economic elite. Poor residents do not have access at work since they work in low-skilled and informal jobs, 

and they have very limited possibilities for home access due to the high costs involved in domestic connections. The commercial-

financial centres are highly privileged in terms of connectivity, with several layers of fibre optic layers, depending on the position of 

the city in the world economy. The deployment of premium networks in business and residential areas represent typical examples of 

local and glocal infrastructural by-passing.  
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These issues highlight the important role played by large telecommunications firms in the new geography of nodes that has emerged 

in the last years. Outside the full awareness of urban professionals, large telecommunications firms have become important agents of 

urban change during the last decade. The decisions about the location of the nodes and the number and direction of the links are, for 

the most part, in the hands of these private firms and are decided according to agglomeration economies and other óimperativesô of 

the business world (Malecki, 2002), and with disregard to regional, national or local priorities. Equally important are the 

telecommunications policies, which are determined at national level. Townsend (2004) argues that the national telecommunications 

policies, become de facto urban policies, since those decisions taken on telecommunications issues (as the licensing of spectrum, 

regulation of new technologies) generate profound effects on urban economic development.  

Evidently, the position of a city within the global backbones is of great importance for the attraction of foreign firms and foreign 

investments, as well as for the smooth link of the urban economies with the global economy. This leads to two other important 

issues: competition and dependence among cities. It is clear that the networks deepen these two processes. On the one side, the 

visible trends to concentration demand the cities a competitive attitude of urban marketing, which has little significance for the 

solution of the urgent problems that affect urban residents in Latin America.  

On the other side, multiple links and relationships constitute a great advantage in a context of rapid technological advances and 

economic instability, which demand a fast reaction and adaptation to new situations. Additionally, the evolution of the regional 

backbone towards a more decentralised configuration through the emergence and deepening of links among the cities of the region 

holds many promises. In the context of regional integration, the Internet backbone network can play a great integrating role 

connecting locations according to their cultural and economic interests.  

But despite the advantages that the Latin American metropolises have regarding the technical infrastructure of the Internet, the social 

contradictions of the metropolises are also reproduced in the field of telecommunications. To tackle this unfavourable situation, 

different programmes for universal access have been launched in the region, sometimes under an umbrella programme, sometimes as 

fragmented small scope policies addressed to different target groups (school students, low-income groups, isolated communities. 

Public funded national programmes have been implemented in Brazil, Chile, Peru, Ecuador, Colombia Venezuela, Argentina, 

Uruguay and more recently Mexico, with mixed results.13   

At local level, the best example is the one of the government of the State of São Paulo, which has carried out an effective programme 

to provide Internet access in poor areas through Infocentros, the so-called Acessa São Paulo. There were 72 state Infocentros in São 

Pauloôs peripheral neighbourhoods (plus 105 municipal Infocentros) and 69 in other municipalities of the state in May 2004, giving 

online courses to 20 thousand people (see http://www.acessasaopaulo.sp.gov.br/).  

The bottom line is that the large metropolises which are the main nodes in the new Internet infrastructure, have abundant and cheap 

international backbone capacity that is underused. As such they constitute the best places for the location of the most advanced firms 

in the new economic logic, and in general for the integration of their local economy into the global. This constitutes a strategic 

advantage for the metropolises at macro level, but the situation is not the same at urban level, where only premium locations enjoy 

these infrastructural advantages. Progressive and innovative urban and telecommunications policies are urgently needed to extend 

this fundamental asset to the less favoured locations of the metropolises.  

                                                 
13 The national connectivity programmes that stand out because of their effectivity are the ones of Chile, Brazil, Colombia and Venezuela.  
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ñThere are two sides to every question.ò 

Protagoras, Greek philosopher (485 BC - 421 BC) 

 

ABSTRACT 

Open source software history takes as long as computer program history. Programmers at the beginning of computing used to 

programming for free software model and history now just reached back to (the root) community model. One can say: ñThere is no 

new under the Sun.ò But the raised question is about the suitability and usability of these software products for public sector. There 

are advantages as well as disadvantagesé ñThe coins always have more than one side.ò There are many initiatives for using OSS in 

governmental work, but the real success has not come out yet. The research tries to set-up a theory and quantifies the advantages of 

OSS against the proprietary software (based on social, technical and economic approaches) thereby contribute to the academia and 

practice. The difficulty of the research is its complexity. None of above mentioned factors can be examined alone. There is close 

correlation between these factors. At this stage in this research have the main goals to focus on political and economical influences of 

OSS and to make a theoretical model for an economically reasonable decision for public sector. This paper examines the reasons why 

was raised the question about using free software in public sector and try to answer the question why are suitable if suitable these 

software for public sector. 

1 BACKGROUND OF PUBLIC  SECTORôS SOFTWARE NEEDS 

Industrial nations are undergoing dramatic economic and social transformation. This transformation is characterized by the rapid 

growing amount of information, wide-ranging implications of Information Communication Technology (ICT) and their impact on the 

whole economy and the growth of global competition. The societies are in transition to the ñKnowledge Societyò. ICTs changed the 

World and the societies. ICTs can provide higher life standard for people. Opposite the higher standard there is the digital divide. The 

ódigital divideô is an umbrella term. Commonly understand the gap between ICT óhavesô and óhave-notsô. Generally, it has two main 

approaches. One focuses mainly on actual connectivity ï infrastructure and access. Worldwide, the gap between those who have 

access to the Internet and those who do not is enormous. According to the Neilsen/Netratings study as of the first quarter of 2001, 

only 6% of the Worldôs population had access to the Internet. Of that 6%, 41% comprised of people living in the United States (US) 

and Canada. 2 Another approach beyond connectivity is the ICT literacy and skills linked to access that does not mean only access to 

infrastructure, but it has financial, cognitive institutional and political and social cohesion aspects. In reality, many divides exist: both 

the internal country divides, as well as divides across countries. Today, governments, business, international and nongovernmental 

organizations have numerous initiatives to eliminate the ICT-related inequities, not just the result of economic differences in access 

to technologies, but also in cultural capacity and political will to apply these technologies for development impact. The economy can 

not eliminate the gap alone, so ñinterventionò of governments is needed. Around the world number of programs exist to manage this 

problem. National intellectual capital and innovation are based on human resources that is why so important to strengthen the 

equality by the governments. Government has special obligations as to protect the integrity, confidentiality and accessibility of public 

information, to protect the privacy of its citizens, to educate the ñnext generationò, to creation job and careful management of budget. 

Governmentôs functions and operations can only handle by using software applications. The software that is used by governments 

and controls, handles, transmits the citizensô personal data have to be transparent to protect citizens rights to privacy.  

The reason why this paper examines the governemnts role is the size of Public Authorities that are quite different around in the each 

country from a small villages to a big city. Similar patterns, but different needs. The size determines the role and needs of different 

PAôs. They also have common difficulties and dilemmas (e.g. they have to change data with other authorities and the central 

government) and different local ñproblemò. The solutions differ for each PAôs depend on their demand. Insted of making solution of 

islands itôs time to thinking holistic. Top-down planning for bottom-up problem that means the government has to make a common 

guidlene and a common interface. The solutions to new challenges require new approaches just as knowledge mapping and 

knowledge management within the governmental work. 

1.1 Roles of the Governments 

The Digital Economy transforms governments and also the role of the governments mainly in those areas where the economy is most  

affected by changes of ICTs, and where the markets would not meet the requirements of social and economical stability. 

Governments play important roles in creating the proper environment for ICT development, and also have a significant leading role 

as users of these technologies by creating new modes of behavior in the public at large.  
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The 3 major levels at which governmental functions can significantly be affected (and generally improved) by ICT: 

 e-Government (Policy coordination, Policy implementation, Public service delivery); 

 e-Administration (Policy development, Organizational activities, Knowledge management); 

 e-Governance (Democratic processes, Open government, Transparent decision-making). [2], [5] 

 
 

Graph 1. The modern paradigm of Indirect Government influence in ICT, 

Source: Bruno Lanvin: Leaders and Facilitators 

1.2 Policy implication for democracy 

These days when the countries are globally networked, but the democracy not equal whole of the World remarkable the study by 

Christopher R. Kedzie from 1995. He examines the interrelation between democracy and interconnectivity. He found that 

interconnectivity consistently emerged as a powerful predictor of democracy. His second perception: ñNone of the traditional 

variables which measure and guide foreign assistance policies with respect to promoting democracy seem to cause the desired 

effect.ò Figure 1 and Figure 2 show the results of his empirical work. 3 Nowadays China offers the best example of a country whose 

economic success appears in part to be the result of the governmentôs ability to compartmentalize the types of information that 

receive wider currencyðincreasingly promoting more open access to economic information while keeping tight control on what is 

deemed ñpoliticalò. And China is one of the most active advocate of Linux, as well as it has own Linux distribution named Red Flag. 

 
 

Graph 2. Relationship between democracy and interconnectivity 

Source: Christopher R. Kedzie: Democracy and Network Interconnectivity3 
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Graph 3. Regional Regressions 

Source: Christopher R. Kedzie: Democracy and Network Interconnectivity3 

2 OPEN SOURCE SOFTWARE 

ñNot enough knowledge exists, however, in the critical area of policy formation: the impact of policy choices on open source, and the 

effect of open source on available policy options and government actions is not well known. The support action builds on the FLOSS 

project to fill in important gaps in the understanding of open source with a focus on specific gaps in the policy application domain.ò 

European Union funded research the FLOSS-POLS will work on three specific tracks: evaluating government policy on open source, 

understanding gender issues in open source, modeling open source as a system for collaborative problem-solving. 

Nowadays the information environment is extraordinary complex and fragile. Modern society is increasingly vulnerable by 

technologically economically infrastructure telecommunications, energy (see: NY blowout), and transportation. The infrastructure 

and information systems can be attacked, destroyed, disrupted, and corrupted by single individuals or small groups. It is not 

absolutely necessary to destroy the infrastructure, or one of its elements physically, it can be disrupted by electronically and almost 

anonymously. The software became as much important as the hardware, meantime hardly anyone watches the programmersé. And 

in case when the program is proprietary nobody can take a look inside the program and its mechanism. (Or somebody can do this 

even it would be illegalé) 

Free and open source software gives the user the freedom to use, copy, distribute, examine, change and improve the software. 

Richard Stallman says that ñThe fundamental difference between the two movements is in their values, their ways of looking at the 

worldò. The term ñFree Softwareò stresses freedom from control by another. Another Free Software advocate Eben Moglen said: 

ñWho controls the software, controls life.ò This means the organisations and governements also controlled by software provideré 

The quiestion rasised and emerged by expert is justifiable: Is it right after 9/11 that dramatically and radically changed the world and 

the relations between IT and governments and also the relations between governments and citizens? The security turns into the most 

important factor for governments and for the citizens. Opposite the security the privacy and trust became most important things for 

the citizens and this caused that conflicts appeared between governments and the citizens. Government and political leaders must find 

out the balance the needs to security and the rights for privacy. 

2.1 Keywords: transparency and interoperability  

Michel Sapin, the Minister of Public Services in France stated: Next generation e-Government has two requirements: interoperability 

and transparency. These are the two strengths of open source software.ò 

The only solution in this case is the transparency, not only in governmental working process but also within the software that is used 

by governments and controls, handles, transmits the citizensô personal date. Microsoft the worldôs leading proprietary software 

developer and vendor had been adopted yet the open source method for example Windows Update for updates and patches. Microsoft 

ñGovernment Security Programò (GSP) is just a similar model when the governments that joined the agreement can take a look-in to 

the source code of selected Microsoft products. Transparency means that anybody can see and can examine the source code. 

Probably in first insatance it seems the end-user cannot gain direct benefit from it if he or she is not a computer expert. The experts 

and the ócommunityô examines the programs, so the end user can trust this kind software products due to not only the producer and 

the software vendor see the operating the software. 

Interoperability is also the key issue about software that are using in public sector. The interoperability of information systems is 

necessary in order to facilitate cooperation between (government) organizations and to coordinate business processes within and 

between organizations. Later all consumers lose their freedom of choice and are herded into using the same product for the sake of 

interoperability. EU has 25 member states, with different public administrations depend on each countries. These administrations and 

governments have to interact wit each other, so the different proprietary software products some case suitable to change data wit each 

other. This causes higher transactional cost and much more amount invested. The open source products care about the standards both 

of de facto and open standards that assure the interchange data between them. Open Standards are in the field of ICT for the benefit 

of the interoperability of information systems. Standards may be open or closed. An open standard has been published and adopted 

on the basis of an open decision-making procedure. 
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2.2 Aspects of OSS 

Open source software has many aspects and related issues to governmental tasks, goals and responsibilities that influence the 

usability in different fields. Political aspects contain freedom and equality, digital endurance, digital heritage and stimulation of 

innovation. There is not need to reinvent the wheel. Economical Aspects have the cost reduction and the market health. As it was 

mentioned earlier governments sometimes have to make intervention into the market on behalf of common good. Social Aspects 

mean the role of OSS to make equality and eliminate the digital divide. Managerial and/or Technical Aspects mean the quality of the 

products: stability and reliability. Legal Aspects mean licensing model and liability. 

ñThe copyright law, by default, do not allow for redistribution (nor even use) of software. The only way that redistribution can be 

done is by granting specific permission in a license.ò The license is the contract between the User and the Licensor. Open Source 

licenses are more permitted than Free Software licenses. OSS licenses have two types, non-permissive and permissive. The Free 

Software licenses do not allow ñclosingò the source code while the permissive licenses permit the creation of proprietary 

development. ñThere are dozens of OSS/FS licenses, but nearly all OSS/FS software uses one of the four major licenses: the GNU 

General Public License (GPL), the GNU Lesser (or Library) General Public License (LGPL), the MIT (aka X11) license, and the 

BSD-new license. Indeed the Open Source Initiative refers to these four licenses as the classic open source licenses. The GPL and 

LGPL are termed ñcopyleftingò licenses, that is, why these licenses are designed to prevent the code from becoming proprietary.ò 

GPL was on probe in Germany and found it is legal in Euorpe. 

2.3 Why should be considered to use OSS? 

The main issue is the dependency, which means that the public sector highly depend on software suppliers. There is no choice for 

software vendor. How can avoid becoming dependent on a single or a few suppliers? The answer is open source software. There are 

more than one suppliers, or software vendors. Dependency is in close correlation with security and the Security is linked to Privacy. 

A point of view: ñWho controls software controls the life [and organization].ò One can ask: ñIs it allowable that any public 

authorities i.e. government can depend on and controlled by any software vendors?ò In case of desktop operating system on 

Microsoft? Microsoft is working hard to increase customer dependency. The software that is used by governments and controls, 

handles, transmits the citizensô personal data have to be transparent to protect citizens rights to privacy. Open Source do this, because 

the source code anytime can be checked, and audited. Hardly anyone watches the programmersé. so nobody knows what the 

programs do if the source code is closed. This is an enormous security risk for governments. In case of e-voting ñThe Council of 

Europe Committee of Ministers agreed the first international legal text on e-voting in elections and referendums. The legal and 

technical guidelines of the Council of Europe indicate how to build, run and supervise e-voting systems to ensure that results are as 

reliable as those delivered by traditional paper-based methods. The Councilôs recommendation emphasizes the need for new voting 

methods to meet the principles of universal and equal suffrage, free and secret ballots and for the systems to be secure, transparent 

and accountable.ò Open source is feasible for this recommendation due to it is secure, transparent and accountable.9  

Data dungeon can be only avoided by using open standards. The government is responsible for storing a large amount of data in 

name of the public (i.e. birth certificates, tax records, social insurance records). Data dungeon means if the data store in closed format 

by proprietary software the information will be hard available and restore for many decades to come. Since Open Source Software 

and Open Standards give the source, the way in which information is stored is publicly known or at least traceable.11 

Only Total Cost of Ownership (TCO) shows the real cost of the software. The purchased software will usually remain the property of 

the supplier; the consumer pays for the right to use the software. TCO extremely sensitive to the set of assumptions people make. All 

costs have to divide into two large groups, direct and indirect costs. The measurement is hard, because the indirect cost can hardly be 

budgeted. However it requires more serious examination this research issue. 

The countable technical parameters are Reliability, Performance and Scalability of the systems. These parameters can be comparable 

due to the same technical analyses. 

2.4 E-government solution based on OSS 

Number and type of open source policies and legislations are considered by national, regional, or local governments around the 

world. It looks at whether the policy or legislation mandated the use of OSS, expressed a preference for OSS, encouraged its use or 

commissioned research into OSS. While purchase of OSS could indicate a policy decision that has not been publicly articulated, it 

could also be simple a decision made on the basis of price or product. 

3 CONCLUSION 

ICTs have changed the economy and the societies around the world. These changes influence the everyday life in that way ICTs can 

provide higher standard of life for people. The governments faced new challenges so they had to establish National Information 

Strategy to make capital out of new opportunities. To use and interact with ICTs a software is needed. No software is perfect. Both 

proprietary and OSS software are made by people. The most relevant differences are between them, that OSS is developed and 

assured by group of users and the source code is available for public. This makes this software so desirable for governments and 

government agencies. The source code is verifiable and modifiable so it is secure. Recent years the governmentsô tasks expand to 

build Information Society and e-government services. The secure and trustworthy services must be based on reliable software 

systems. Since the proprietary software can not be verified according to unavailable closed source code by security, these conditions 

can be accomplished only by OSS software. In the public sector many software handle and forward the citizensô personal data 

because in this case 100% security is needed to prevent citizensô privacy. The trends show that many governments choose the Open 

Source Software due to different strategy consideration. OSS can be considered both a great opportunity and an important resource. 

OSS has already started to modify the rules in the information technology industry, which will produce enormous changes in further 

Open source software - Is it real treatment for public sectorôs software needs? years. Lack of computer literacy is cause delay to 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































