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

Paul DREWE

(Prof. Paul DREWE, Delft University of ToéArdhitecurepgy, Desi gn
Berlageweg 1, Delftp.drewe@bk.tudelft.l

6 Thi s wé the strdnds ofiwhieh approach one another, bifurcate, intersect or ignore each other through the denturies
embraceeverymos i bi | ity

(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 setdctive use
urban technology systems for their special purposesevealed by spaetme 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. Thepeftaatit is i

to focus on the mutual interactions of time apdce. If the spatial concepts often lack a temporal dimension then, first of all this
temporal dimension needs to be highlighted; that is:

Amajor trends of temporal development,
Abasic rhythms of time use,
Asome facts about time use.

Spacetime budgets and business logistics chains are ways of combining time and space, taking into account their mutual
interactions. The author-pofhdthinspeesaewnt-lineduwdei gcugng atgpicaidap. g 8 p |
This prepaes the ground for discussing spditee budgets in more general terms including the impact of ICT on them plus some
final remarks about the company counterpart of spiase budgets.

The gist of all this is the search for new instruments of planning esidgrdin 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 differént ways o
putting network thinking to a test:

Aanalyzing emergent netwotlased concepts,
Arereading the classics,
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Aa design studio,
Aurban time policies,
Amobility in prospect.

Putting network thinking to a test means investigating the (potential) time sensitivity of the different approaches gatthithe s
concepts theynay 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 6What about ti me i n wtpeapleinprbaaplaniingand and
design?6 This is most clearly proven by wur ban thonoredqgpestbbn ci es .
6What time is this place?6

1 TI ME AND THE K NETWOR

The 6Net wor k Ci elsedherh assa pdragignnchallenge dot uebdn design and planning (Drewe, 2003a). In fact, it is
not a new, readynade spatial concept, but rather a matter of network thinking in urbanism. Seéh#tfsd/vaww.networkcity.nl

| 3™ level operator |

Network / territory of the urban
household

| 2™level operator |

LY !
Ty g )
L e + Production network
I - ‘v--{'?.:"'t;lrf:‘:r « Consumption network
. + [Domestic network

| 1% level operator |

» Roads network
/ +« Common transport network
+ Telephone network, etc.

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

Alevel 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).

Aon level two we find functional networks of commimterest users centering on consumption, production, distribution
and social contacts; specific locatitactors apply to each of the networks.

Aon 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 belse measured in terms of spa@gee budgets or action spaces (see Dijst and Vidakoviee, 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 atsgen 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 flewsdiestean
important time dimensionfdhe 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 rmfme pages
web sites is an imptant performance indicator of the Internet.

The interrelations between level one (the Internet infrastructure), level two (the Internet industry) and level theeer(ithéfi
Internet) can be conceptualized as interrelations between respectively, sigopand and performandégure 2 refers.
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Information Society Network Access Points
Information Society P Mational Backbone Operators
Industries demand l supp IY Regional Netwerk Operators

Internets Service Providers

ICT Industries

F 3

performance

reachability
packet loss

response time

Fig. 2. The Internet i 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 (KRI@8@3gthen, first of all, this temporal
dimension needs to be highlighted. Why is time important? Or why has it become so important that itifezttleast in some
countries’ on the political agenda? See, for example, Boulin and Mickenberger (2002).

Could it be that time has undergone significant changes that clash with cities or space lagging behind? Has not thecitezeasd of
expanded and diversified whereas the urban service supply, to a large extent, still functions according to triagtitiosal 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, ore needs t
introduce space as well: first, the spatial impact of significant changes of tempptimhs, 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 spaitsatoorce,
concepts that take into account the mutual interactions of time and space. Hence urban planning and design can beaselen as a s
for spatial concepts satisfying the needs of household and company networks. This quest is far from sirplarghsnent 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 tongdessiedbe {i
space and their mutual interactions.

‘Raumwirksamkeit Zeiveranderungen’
TIME ‘timing space’ > SPACE

spatial development

temporal development ‘spacing time’

‘Zeitwirksamkeit Verénderungen
Raumstrukturen’

‘space of flows’ ‘space of places’
‘zeitliche Nahe' ‘raumliche Nahe'
(temporal proximity) (spatial proximity)
‘timescapes’ ‘townscapes’
P (‘landscapes’)
‘software’ ‘hardware’

Fig. 3. Time and space, mutual interactions

3 TEMPORAL DEVELOPMENT i MAJOR TRENDS

The root causes of major trends in temporal development are economic, social and technological in nature. There atessidanajor
according to DATAR (2001):

Aa globalizingeconomgr essures companies to function around the
Alifestyles tend to invidualize which leads to a less synchronized daily life,

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

Aw o me n drarticipalion has increased significantly starting in the sixties,

Anew types of multiform mobility have emerged daily, weekly and annually,

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

Moving on with our argument and arder 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).

vo:e: O,

day
24 hours 7 days

life
12 months 75 - 81 yoars

Fig. 4. Basic rhythms ofrhe

A time budget describeshat is done,when andby 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 séx;tpbdif=cycle, so@-economic

position, ethnic origin and the like. Figure 4 in fact depicts the basic cycles of-perglen households. In the case of multiple

person households different rhythms need to be coupled or synchronized. Without distinguishing differeritadtods one would

gl oss over the distributional side of ti me wuse, thadar i s the
participation, the issue is often related to the position of women (versus men). Another trend is the spesad/of ICT which,

however, is far from evenly distributed among actors as revealed by-tadlexh digital divide (Drewe, Fernandez and Hulsbergen,

2003). Once time use or time budgets have been measured, one is able to specify what is at siakenadeeto a distributional

debate:

Alife expectancy,
Adisposable time, free from labor (but not involuntary as in the case of unemployment or inconvenienced by night shifts),
Adiscretion or choice with regard to time use,

Acollective time instittions 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 accelenasion, anga

flexibilization of temporal development. Take for examfixible working hourswi t h t heir rather &6disturbi
rhythms and time budgets (Henckel, 2002). Flexible working hours reduce times shared with others and make pedistizisie.

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.

What about the time use of companies? In logistics, the usual order cycle time is 24 hours
which is also a daily rhythm. Rush orders have a cycle of less than 24 hours and therefore
are closely linked to express services. The stock order cycle, on the other hand may be
weekly or even yearly. One might also consider product-life-cycles or branch-(company-)life-

cycles.

Thisisasfa as the temporal anal ysis goes. It is time to introduce
Time budgets more often than not reflect spatial effects, in particular spatial constraints.

But before the construction of spa@e 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 actuallynoccur is a
empirical question. And as to fure 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 possilaeefutur
sketched:
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Time Use Surveys are held in most countries. European Qaities (2003) (Eurostat) contains results from 13 European countries
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focusing on time use at different stages of life. An example is given in table 1 emphasizing differences (similarities)vbatvesn
and men, and countries.

Tahle 1 Average time per day spent on different activities and the percentage performing an activity
on the average per day for femalss and males.
Belgium Denmark France Finland Sweden UK Estonia Hungary  Slovenia Norway
12 - 85 16 - 74 20 - 84 15 - 84 10 -T9
Age group years years 13- years 10 -years yEArs &-years 10-years years 10 - years years
Hours Hours Hours Howure Haours Hours Hours Hours Hours Haours
and and and and ard and and and and and
min & min__ % min _ % min % mn % min__ % min %  min__ % min___ % min___ %
Sleep B:34 T:33 8:03 8:38 a:08 g:40 B:49 B:43 B:36 8:135
women 841 wme T:5E e 10 w00 842 woo B2 o0 243 cee B50 oo 3048 s 3040 soo 5200 o0
men 827 we 74T e S5 w00 B33 qo0 BD3 o0 E3T coo BH0 oo B3 se 3031 soo B:08 goe
Meals and
persenal care  2:40 2:48 301 2:03 2:22 10 2:11 2:24 2:09 1:54
women 2:42 me 252 e 301 so0 205 woo 2230 o0 116 oo 2:08 oo 2018 ae 207 soo 201 aow
men  2:37 e 242 toe 300 w00 158 too 214 oo 104 se 212 oo 230 e 2011 o0 148 100
Gainful work 2:02 327 2:34 2:35 3T 2:40 2:22 2:33 2:42 2:39
women  1:28 = 2B o 186 s M e 240 3 156 2 2:00 20 D1 o 213 27 220 34
men 2:38 4 400 45 316 4z 12 4r  BAHT  4p 125 43 248 e 308 . X113 3w BBEH 47
Study 0:43 0:37 0:30 0:35 0:16 0-40 0-30 0:30 0:44 0:36
women 0:41 s 040 43 030 e 3§ 4z D13 = 040 43 027 s0 02280 ¢ 44 14 D03E a2
man 0:45 97 0-33 [ 0-21 o 034 a2 0-13 & 40 LE] 0-34 5 0:30 ] 044 1z 035 11
Household
work and
family care 3:12 2:31 317 2:32 310 2:53 3:32 3:39 3:28 2:42
women 358 = 320 oe 413 85 33D 26 342 on 41 23 4:27 pE &30 s 4:25 04 36 e
men 2:23 e AT ee 216 s 2:05 ee 233 sz 103 ez 2228 pe 233 e 24 ;e 208 s
Volunteer
work 0:09 0:13 0:13 0:14 0:12 010 0:14 0:10 n:08 0:09
women  0:08 45 041 g2 012 12 D14 93 D12 sa A2 9 D13 4 0DT s oDE = 008 1o
men 0:08 % 16 12 15 e 15 v D43 93 008 e DG 4r D013 s D010 o:0g o
Socialising 1:02 | 0:55 1:04 1:10 107 0-50 0:51 1:09 2:02
women  1:05 = 1:26 re 55 &2 1:08 7 1115 77 1113 s 0:51 54 048 0 1:0B a2 215 oo
men 0:58 A6 ss 0054 45 100 ss 104 g3 102 s 048 47 O:B4 & 110 s 1048 7
Leisura tima 1:13 4:00 0:53 1:23 1:20 1:08& 1:04 058 1:26 1:18
women  1:08 a7 5 s¢ O a2 112 72 113 71 BT se 054 s8 047 & 1:12 a8 1:13 o0
men  1:18 2 1:11 s 106 40 1:3F 7z 1227 70 115 s8¢ 117 es0 106 <« 140 71 1:23 s
TV wideo 218 138 207 218 1233 2:26 22T 244 o1 137
woman  2:12 @3 1:51 & 202 7 0% w6 145 @2 IMG o7 215 es 2230 w8 105D o 145 o3
men 2:24 g 206 sz 212 e 226 ee 202 me IAT o 2040 a7 2048 o7 12 a7 210 =5
Radio, music,
reading 0:39 0:34 0:29 0:58 0:43 0:33 0-49 0:29 031 0:44
women [0:34 e D34 s 0:2BE s 1:00 e D45 er 033 s0 D48 s 25 o 31 s 04T o
men 044 71 0:33 s 030 3¢ 0055 ee D41 &7 033 46 51 sg D34 a2 D032 2z D41 st
Travel 1:23 1:15 0:33 1:08 1:23 1:24 1:07 0:36 1:06 1:135
women  1:16 2 1:14 = 051 e 1:0F8 7o 1220 o 121 &7 100 re O:B1 76 1:01 e 1:10 o7
men  1:31 & 1:16 a4 100 7z 1:11 a0 1227 o1 1:27 = 1011 51 1:02 er 1:11 sz 1:20 =0
Unspecified
activities 0:05 0:03 0:03 0:14 0:08 011 0:05 0:05 n:02 0:09
women 0:07 0:04 0:02 0:12 0:0a 012 0:0% 0:06 0:03 0:06
men  0:05 0:04 002 0:13 D:Da .08 0:04 0:05 0:02 0:08
Total 24 h 24 h 24 h 24 h 24 h 4 h 24 h 24 h 24 h 24 h

Hours and minutes gives average time per day over the whole year, % gives percentage of persons per
Sourcee: Mational Time

day who hae performed the activity. Survey pericd: A full year during 1998-2001.

use studies, see Methodological Motes,
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The table depicts the tiacycle, but hours and minutes and averages over the whole year. Here are some of the highlights:
Athere (still) is a large difference in the gender division of gainful work and domestic work,
Awatching TV takes about 40% of free time in most coasttoth for women and men,
Aemployed persons sleep less and have less free time,
Athe 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 whiatladnoges over time? A Dutch Time Use Survey
can serve as an illustration as it covers the years 12080 (Breedveld and Van den Broek, 2001).

Three tables have been selected for summar i zi rRgdestribé weeklyuse i n
cycles with regard to time budgets, the structuring of time, and free time.

Table2aTime budget in cutling, population aged 12 and over, 1975-2000 (in hours per week)?, in percent and
indax 2000, 1995 = 100)

18975 1980 1985 1990 ~ 1985 2000 index

commitied time 40.7 408 40.7 42.0 426 439 103
work 14.8 14.0 141 16.6 17.3 194 112
care 18.1 195 19.4 18.5 189 19.0 100
education 6.7 73 7.2 6.9 64 55 86
personal time 76.3 76.8 75.3 755 75.0 76.6 102
free time 479 47.0 49.0 47.2 473 443 95
% combining tasks (20-64 years) 20 24 28 33 38 47 125
a The three categeries do not add up to exactly 168 hours, because some activities cannot be attributed pracisely to one of the

main categories.

Table 2bTiming of pald and domestic work. population aged 20-64 years, 1975-2000 (in hours per week,
in percent and index 2000, 1995 = 100)

1875 1980 1985 1930 1995 20{]0 Lot index
paid work 17.7 17.2 17.3 190 204 224 110
daytime on weekdays 15.3 148 147 16.0 17.3 192 111
evening, night and weekend 24 24 2.6 3.0 3.1 3.2 103
% paid work evening/night/weekend 14 14 15 16 15 14 93
domestic work 25.0 24.5 25.1 234 23.5 229 97
daytime on weekdays 154 14.9 15.0 137 13.2 124 94
evening, night and weekend 9.8 9.8 10.1 9.7 10.3 10.5 102
% domastic work avening/nightweekend 38 39 40 4 44 48 104
Table 2cUse of free time. population aged 12 years and older. 1975-2000 (in hours per week and index 2000,
1995 = 100)
1975 1980 1985 1990 1895 2000 index
fotal free time 479 470 49.0 472 47.3 448 95
printed media 6.1 5.7 5.3 5.1 456 39 86
electronic media 124 121 13.6 13.7 142 148 104
social contacts 127 125 115 114 109 101 93
social participation 20 2.0 22 21 22 18 81
going out 24 22 24 2.6 25 25 97
sport and exercise 1.5 1.8 21 1.8 2.1 18 85
other hobbies 82 B.7 9.0 7.7 7.5 6.8 91
free time mobility 26 23 29 29 32 3.0 94
% free time spent out of home 36 35 37 37 39 36 93

In reading these tables one has to take into account a number of contextual variables: October 2000 represented the peak of t
economic cycle as well asperiod 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, backgrour
information from the survewill be used, too. Time pressure due to increased labor participation (especially of women) has increased
over the 25year period. Hence more people needed to combine and work tasks (but women still performed two thirds of the
domestic and care tasks). Téteucturing 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 littlehange. And, finally, total free time has declined and this decline has accelerated with one major exception:

time spent on electronic medihi | e the wuse of computers has grown, the 0:¢
widened.

Afinalwordabout mobi |l ity: 0After increasing for several year s
l evel of 1995. Car use increased within the mobilityrbudg

Broek, 201: 132).

The examples given in this section point to the importance of time use surveys and hence of monitoring actual tempora
devel opments. Time use surveys may contradi ct -tébngchangednd asr e n d
such subject to uncertainty.

6 TOWARDS SPACE-TIME BUDGETS

Surveys measuring time use tend to hide the spatial dimension. Ever since Hagerstrand (1970), however, the use ofsjraeeand of
are combined. See for example the sgane budget of adur-person household on a weekday in the town of Lund (figure 5).
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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 fif{afylclisband,
wife and two children respectively) which are obviously coupled or synchronized. In order to switch locations one hels lro trav
principle, the spacéme budget allows for the calculation of travel times and should also indicate tleeofrtoansport.
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Figure 6 pictures a typical day of the author of this essay hereafter referred to as the actor. He works at some 79 fkilometer

home as a professor at a university. On his way back home he stogsdw
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By the way, the train rides ofame than two hours are usually combined with work and leisure activities such as reading.

tool. Here are a few examples:

Figure 5 and 6 are not exactly sophisticated drawings though they depict the essential
features of space-time budgets. Ever since Hagerstrand has introduced the spatio-temporal

model, mapping, visualization and modeling have advanced in sophistication using ICT as a

the space-time cube revisited from a geovisualization perspective (Kraak, 2003),
a GIS approach to invidual accessibility in space-time (Kwan, 2003), see also:

< http:fwww.csiss.orglevents/workshops/2003, AST2003/materials. html =

on chronographic maps and GIS tools,

the city as a process in time and space (Ferschin et al, 2002),

graphs and networks, and multilevel modeling (Mathis, 2003).

the visualization of territories and cities (Debarbieux and London, 2003) including

chronotopic mapping, among others {Laousse, 2003); see also the work of Stabilini

| at e, t h

Figure 6 shows an individual action space. Attempts have been made to model this space (Dijst and Vidakovige, 199t)deEhis incl
a typology of actual action spacand 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 coveBiig about 1
kilometers. It is importat to calculate travel time apart from time spent on activities at destinations unlike Eurostat has done for the

journeyto-w o r k
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spent on travel, typically between 1.1 and 1.5 hours (Schafer and Victor, 1977; also Zahavi, 1979). With 3 hours déeoted to t

journeyto-wo r Kk ,
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What about time in urban planning & design in the ICT age?

travel of time 3 hours is affordable. Moreover, it allows for combining interesting work with pleasant living outside then t r y 0 s
metropolitan area. However, the frequent mal f unc ttim@ebudgetg o f
But so would a journeyo-work by private car because of frequent traffic jams.

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

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

Acoupling constraints with regard to places and the time plans of institutions anéhdividuals,

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

How about the impact of ICT onspace me budget s, especi al | ytime hudgetsmowi figare Gig s ? T
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. Anlegitxp, con

to the university, allows for substituting fat®eface contacts at the university, online networking with colleagues elsewhere and
online consulting of sources of information. Similarang dur
search purposes although faoeface comacts 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 Stulditp:#Awww.networkcity.nl>. This studio is linked to
researchers in Latin America, Eumpnd the United States. Networking includes an occasional videoconference with Mexico.

Similarly, ICT provides access to banks, shopping, entertainment and otheoriong activities. With ICT the individual action

space becomes much less constraipeayided of course one has access to ICT. A shiftactiwities is a shift to a higher speed.

And a higher speed means a higher reach. A little tenthan goe.
in air travel and travel biigh-speed trains). If one embeds time and ICT in accessibility analysis, a picture ofisgabedgets

evolves like the one shown in figure 7 (Janelle, 2002).
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Butdoes the digital reach really have a spatial di menswuweon? Or a
nowheredé (Google, by the way provides access to sotnatonswo and
of data flows by applying soalled 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 mdlisésiting

Amazon in Seattle to order a book (table 4). The traceroute reports can be compared to weather reports. The Interrt@mmay func
smoothly in égood weatherd with physical di standédabetweadrmeridt,
too, such as delays. Information packets may get lost or even blocked, not reaching their destination (see Drewe, 2i@02 for ea

traceroute applications). These problems are the equivalents of private or public transport disturbances.
Report forwww.utsa.ed129.115.102.107]

Hop [%Loss [IP Address Node Name. a T2one_[me Graph

0 182168.06 paul ‘ 418 | (private use)

1

2

3 2128411734 ¢d4407522.cable.wanadoond |/ +01:00 |34 r Wanadoo Cable

4 194134180 33 G1-0.cr1-ut! nl euro.net 23 + Euronet internat BY

5 194134160 206 P2-3 ert-asd3 nl suro.net - 28 + Eurongt Internet BY

|6 103.261.252133 Go0-0 AMSBB2 Amslerdam of (Amsierdam, Netherlands +01.00 |27 LS France Telecom Long Distance

7 193.251,.24385 P1-0 NYKCR2 New-york open [New York, NY, USA -0500 |129 ~ France Telecom Long Distance

8 193.251 242 250 P2.0 CHICR1 Chicago opentr:|Chicago, IL, USA -08.00 [179 o France Telecom Long Distance

9 193.251.243.214 P4-0 CHICR2.Chicago.opentr:|Chicago, IL, USA -06:00 [165 - France Telecom Long Distance

10 183251120114 Qwest GW.opentransiLnet 163 France Telocom Long Distance

" 20517122057 chi-core-02 Inet.qwest net Chicago, IL, USA -06°00 |[164 Colorado SuperNet, Inc. CSN-BLOC
12 205171.205.34 cer-core-01 net awestnet 168 B Colorado SuperNet, Inc. C8N-BLOC
13 2051711392 cer-core-02 inel qwest net 164 L Colorado SuperiNet, Inc. CSN-BLOC
14 2051718170 Kem-core-03 inetgwestnet  [Kansas City, MO, USA -06:00 [181 . Colorado SuparNet, Inc CSN-BLOC
15 20517129129 kem-core-0Z inetqwestnet  [Kansas City, MO, USA -06:00 |179 1 Colorado SuperNet, Inc. CEN-BLOC
16 2051718141 dal-core-02 inet awestnet Dallas, TX USA 190 . Colorado SuperNet, Inc. CEN-BLOC
17 0517125129 dal-core-01 inet gwestnet Dallas, TX USA 194 4 Colorado SuperNet, Inc. CEN-BLOC
18 2051718126 lah-core-02 inet gwestnet 224 ¥ Colorado SuperNet, Inc. CEN-BLOC
19 2051713150 lah-edge-02 inet gwest net 221 L Colorado SuperiNet, Inc. CSN-BLOC
20 65.112.224254 . 286 ~ Qwes! Communications IAH-WAN-{
7 129115102107 W Ut5a.edu : Universiy of Texas al San Anfonio L
Rounctrip time to 65.112.224.254, average = 266ms, min = 220ms, max= 418ms — 25-Nov-03 5.23:45 AM

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

Hop |%Loss |IP Address Node Name Location Tzone ms. Graph Network

0 19216806 paul 0 A7 |(private use)

1

2

3 2126411753 cd4407535 cable wana| /v dar w0 |+01:0()28 T Wanadoo Cable

4 13413416033  |G1-0.cri-utt nl euro. nell- 24 b Euronet Internel BY

5 194 134 160.206 |P2-3.cri-asd3 nl.euro.n|- 28 + Euronet Intermet BY

6 193.251.252.133 |Ged-0AMSBB2 AmstenfAmsterdam, Netherlanc|+01:0(|27 L; France Telacom Long Dista
7 193 251 24385 P1-0 NYKCR2 New-yorl| Naw York, NY, USA -05:00({134 v France Telecom Long Dista
8 193.251.242.210 |P11-0 NYKCR3.New-yo|New York, NY, USA -05:00/143 - |France Telecom Long Dista
g 19220532137 f-gw sfica (p.att net San Francisco, CA, US#{-08:00{135 . ATAT Bell Laboratories NET
10 12.123.357 thr1-p010401.n54ny.Ip.:| New York, NY, USA -05:00/143 # ATET WorldNet Services AT
" 12122102 tbri-cli cgeilip.attnet [Chicage, IL USA -06:00|1153 } ATET WorldNet Services AT
12 121229134 thr2-p012501 .cgellip st{Chicago, IL, USA -06:00{149 - ATAT WorldNet Services AT
13 121221062 thr2-cl1 stéwa.ip.alt.net | Seattle, WA, USA -08.00{212 Y ATET WorldNet Services AT
14 121225162 gbri-p40 stéwa Ip.att ne Seattle, WA, USA -08:00|213 F ATET WorldNet Services AT
15 121234458 gart-p3860.stbwa Ip.attr| Seattle, WA USA -08:00(205 & ATET WorldNet Services AT
? 20717118316 |www.amazon.com - Amazon.com, Inc. AMAZON-
Roundtrip time to 12.123.44.58, average = 205ms, min = 204ms, max= 221rs — 25-Now-03 5:40:57 AM

Table 4. Traceroute report: home i Amazon, Seattle
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What about time in urban planning & design in the ICT age?

So far the spaeme budgets of households or individuals.

As far as companies are conce e d , it is the business logistics chain that
cycles (24 hours, rush or stock orders). There are activity places of material management as well as physical distributior
management. The former inclesl raw materials and seffimial products suppliers, and production planning. Physical distribution
management comprises final products storage, whol esaekdsr s, |
Second, these compani@s 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 hagistic ¢
choice is made ofnodes 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 tendr-imaectddoe
alsoDrewe and Janssen, 2002). The resulting spaceme budgets can be analyzed-spatial)m
|l ogistic regimesé (Hesse, 2002) . See also L2pple (19&5) . A
involved, ICT is indispensable (in particular EDI). One notes a trend towards infogistique as the French call it (Irepf- 2000).
commerce is generally considered as one of the new driving forces behind logistic chains, i.e.-todsirsisess (B2B) €
commerce and businegs-consumer (B2C)-eommerceAs 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 toetako account their mutual interactions. This is a matter of timing space as well as
spacing time, of townscapes as well as timescdpissthe spacéime budget of both households and companies which provides the
appropriate frame of reference:

_' A

j\“m

Km

Timescapes

Charges occur with regard to the temporal and spatial dimension or the mobility pattern (including digital mobility). Searching f
new instruments of urban planning and design the focus is, of course, on the spatial dimension. But to be able tordeatheith t
practitioners need to be aware of time use, basic rhythms and major trends, and students need to be trained in tfitien€os prac
Italy, 6Territorial Ti me Plans®d are even r equireggd 2001).yn fakta w f
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 ismr{z@e section 1).
Al t hough time sensitivity, t oo, |l eads to network thinking
planning of land use and urban technology networks, including ICT (Drewe, 2003b).

Should we look for new citgoncepts 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).

The Athens Charter of 1933 is based on two false premises: ‘(a) it is desirable to concentrate
functions into giant packages; (b) the geometry within each package is homogenous.
Nevertheless, a city contains so many complex functions that it is impossible to isolate them,
let alone concentrate them, so that imposing a simplistic geometry on urban form inhibits the

human activities that generate living cities’ (Salingaros, 2000: 15).

Over the years important changes have occurred in every conceivable domain, changes that are challenging future cities. ICT «
urban time policies are just two more recentisuchassemnadifif he N
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connectivity and the likg 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 timeriented city concepts right away. Gwiazdzinski (2002) lists a number of emerging continuous cities, that is
cities functioning around the clock:

Atheglobal city (Sassen, 1991) such as New York, London or Tokyo where the consumer can find (almostngveagthinour of
the day and all year around;

Athe linear city o f international transport connections (motorways, ra
motorway stops, seaports, airports, taxi stops);

Athearchipelago citywith theire mer gi ng O bast i o-sevicasfind prodaction stilllargely organizacid a 24 hours
sequence: industrial plants, restaurants, hospitals, hotels, police stations, fire brigade stations;

Athefestive city, specialized like Ibiza or Las gas: living in the utopia of leisure and permanent fun;

Athevirtualcity of net wor ks, the WWW and its electronic appendices (co
our homes and urban space.

These city concepts may inspire same designbut 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 afidime use
uncertainties concerning future devaimgnts.

Why not choose the O6Network Cityd as starting pointeHamr our s
been explored. Throughout this essay the ONet wor kreadyimadg 6 i s co
spati al concept. Hence it is not to be confused wiwehr klenBis e au x
(The Netherlands). In an earlier paper (Drewe, 2003) network thinking has been put to a test by:

Aanalyzing energent networbased concepts,
Arereading the classics,
Aa design studio.

In the part that follows these are the steps will be followed. But this time the emphasis will be on time sensitivigywilbkifi
added urban time policies and prospectivebility. 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 O6Millennium Cityo
2003). See also the related case of Jersey City (Page and Phillips, 2003). These are examples from planning and design practi
examples of integrating urban technology systems in-lemeddesign. As these systems include ICT, the cases also illustnate h

design with ICT.

The winning entry for the Millennium City competition for Orange County tries to achieve smart sprawl through a-nesnbeki
development. This is a process in seven steps:

Adevelopment of a couniscale organization to stimuéathe growth of €@ommerce, usiness, government, distance education
and telemedicine;

A creation of a countyide high capacity Metropolitan Area Network (MAN) with commercial, 4poofit and government
components;

Aestablishment of a system of terk 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);

Atransformation of singléunction buildings into mixedunction buildings with Network @tions adding functions;

Acreation of plans for adding a mix of functions to sirfgiection districts such that housing, jobs and services will be integrated at
distances no greater than 2 miles (also using infill bricks and mortar projects asMetivask Stations for this purpose);

A creating of Neighborhood Transportation Zones around the Network Stations (mixed vehicle streets caterirignpadow
vehicles);

Abegin of reclaim of some of the land devoted to the-pigtiormance automobile (sl as housing construction on surfqeeking
lots in retail centers or office parks or reclaim of streets).
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What about time in urban planning & design in the ICT age?

A network diagram

Municipalities Telecommunica

tions overlay

Highways/Arterials

Networked urban pattern

Targeted
development

Recovered urban pattern

Fig. 8. A network diagram

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

ANetwork Neighborhood Initiative,
ANetwork Enterprise Initiative,
AcCyber Strategy Coordination Initiative.

The first and the second initiative comprise desitpments. 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 doetrgps o

mile or two. This initiative is also meant teinforce a local sense of pridé-place in neighborhoods. The initiative includes the

following projects.

ANetwork Neighborhood Centers Plan (Centers Plan) comprising shared network access facilities or Network Stations (as in Orang
County) to start wth Centers Pilot Projects (three centers);

AMixed use public facilities such as schools, libraries, public transportation stations, parks and city halls (to be edthhined
Centers Plan) plus a Mixed Use Public Facilities Pilot Project focusingilgriatforms and stations;

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

ANeighborhood Transportation Zones, Vehicles and Services Pilot Project (similar to the Millennium City) in theaseagider
each designated center.

The Network or Electronic Initiative is not an initiative in itself but rather a complement to the Network Neighborhatuddriitie
general idea is to facilitate the transition of delivery activities of each entefppse o duct i on and services):
to digital networks and to create demand for mixed function facilities. Several projects are envisaged:

Ae-government targeting government services to citizens;

Acountywide micro business incubatasing the new infrastructure of Network Stations;

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

Ami cro business web assistance, for example oO6bricks and cli
Aelectront meetings to cope with parking and congestion problems.

The proposed projects do not only affect the sfigwe budgets of households but also those of companies with a pivotal role of

I CT. No attempt has been made, of Network Neighb@hmod Centers arttoida $0 adparhaf @ n o
pil ot project. Chronotopes are O0éphysical pl aces of ®patia
presence of its <citizens an@d: 105 Graotaesiare a todh wsddiintuebanttimedpoliCids shatf i
will be dealt with in section 7.5.
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7.2 Rereading the classics

In this section a few examples wildl be presented oé#articdlaow c | as s
thespacée i me budget analysis own a | ot-timemodel deeeloged ia the19704 (bea €Corbetts t o H
2003).

60ver thirty years after i t -tima modédl contisues to pravideondw vgagf dinderskhAdmm@g r st r an c
human activity in space, and promises novel solutions for solving difficult issues of transportation and access in nodetnys@c
(Corbett, 2003: 3).

Hagerstrand is a geographer. But what about the classics in urban planning arl Alesignt 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 ICTFtand space
analysis. The ONetwork Cityo, a sratherthe esultqf @reagidg clgssical networkfthinkets i s nc
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 gr as flise@ms Theeetvork ineits mdden neahmg@is h o f (
characterized by three principal criteria:

AbTopol ogi c.ahe reGearchtobdirdctaetations without intermediary and the desire for ubiquity, produces a very
specific interest in the topology of a network.

AKinetic 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.

AAdaptive 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

userso6 (Dupuy, 2000: 5).
Both the kinetic and the adaptive <criterion r el dmebudges t he ti
described in section 6. Thheaclkd & workibgplace attsome 70 kdometersefrom hiome deperuie c i a |
on the kinetic quality of a railway network. The latter is about to adapt to a higher speed which implies that vefeddgtrain
links working places at longer distances will becomithin reach of the actor.

TOPOLOGY KIMETICS ADAPTATION | HISTORIC MARKS
Haussmann ) ] i
Paxton ) & i < Railroad
Cerda ° ® O
Henard =) &) [
Soria Y Mata ® ® ®
Wagner @ L e 1‘Elrew:tricib,f
Insull @ ® [ ]
Chambless 5 ® ®
Hart =) (] [
Pinchot @ ] )
Ford [ ] &) = Automobile
Wright ® e ® 4
Rouge ® =) & Telephone (in France)
Riboud ° ° 51
De la Rochefoucauld ® & ) Telematics
Virilio ®) ® 5 —1

@ Very large emphasis O Large emphasis % Middle or weak emphasis

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 (@uf85)19

Wright is oneof 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 todayo6és network Cinlydni sm.
(Wright 1940, 19 3 ; Grabow, 1977) . And what about the ot her classics
Barcelona a source of inspiration for new instruments of planning and design (Magrinya, 1996)?

A modern network thinkewnfi s h&8aluirhgar webds chieardtyhedhmows. He <co
have produced emergentnetwdrka s ed concepts t hough Hrlikeeg@ theHudsencCounty g t he
Cyberdistrict is primarily a conceptual contribution. Itsportance lies in the fact that he raises a number of fundamental questions:
6(i) what these fractal properties are; (i i) t herbanhspace;i cat e c
(iv) an effective way to overlay pedestrimutomotive, and public transports; and (v) how to integrate physical connections with
electronic connections
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What about time in urban planning & design in the ICT age?

Theory of the Urban Web

‘The processes that generate the urban web can be summarized in terms of three
principles. Though not exhaustive, they are entirely general, and this paper will describe
how they translate into practical design rules for specific situations. Everything has to do

with connections, and the topology of those connections. The three principles may be
stated as follows:

1. Nodes: The urban web is anchored at nodes of human aclivity whose interconnections make
up the web. There exist distinct types of nodes: home, work, park, store, restaurant, church
etc. Natural and architectural elements serve to reinforce human activity nodes and their
connective paths. The web determines the spacing and plan of buildings, not vice versa.
Nodes that are too far apart cannot be connected by a pedestrian path.

2.  Connections. Pairwise connections form between complementary nodes, not like nodes.
Pedestrian paths consist of short straight pieces between nades. no section should exceed a
certain maximum length. To accommodate multiple connections between two points, some
paths must necessarily be curbed or irregular. Too many connections that coincide overload
the channel's capacity. Successful paths are defined by the edge between contrasting planar
regions, and form along boundaries.

3. Hierarchy: When allowed to do so, the urban web self-arganizes by creating an ordered
hierarchy of connections on several different levels of scale. It becomes multiply connected
but not chactic. The organization process follows a strict order: starting from the smallest
scales (footpaths), and progressing up to the higher scales (road of increasing capacily). If
any connective level is missing. the web is pathological. A hierarchy can rarely be established

all at once’.

(Salingaros, 1998)
(As far as practical action is concerned, the work of S
http://www.princesfoundation.org>).

The reason for referring to Salingaros, a modern network thinker, in the present section is his rereading of Alexartdriam pa
the pattern languag@lexander et al, 1977 he patterns of Alexander do not have an explicit titineension, nor do the swalled
functional properties connected by o6functional notesd6 to tI

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

ANetwork Stations plus mixefiinction buildings plus Neighborhood Transportation Zones,
AMixed use public fadities plus Network Neighborhood Centers (or Network Stations),
ANetwork Neighborhood plus various Electronic Initiative projects.

See also Firmino and Graham (2001) for the interplay between physical and virtual urban spaces. What about timéein the pat
language? Both Alexander and Salingaros are committed to the living city or living urban fabric. Combining their corttepts wit
those of urban time policies would only strengthen their case. Because introducing time in urban planning and design mean
introducing people and their needs as external criteria of the quality of design which is not common practice for example in
contemporary archit ect uefeentialh.e. vdidated éhlyaby hokv evellotneenforme tb Some currently
acceptd styl e; and not by any objective external or s-4)iThent i f i
contributors of Salingaros to rereading the classics or to emergent nétaga#t concepts for that matter are not the contritsitd

a planner of designer, but of a mathematician (and former nuclear physicist). Similarly Barabasi (2002), a physicisedathgre
compl ex networ ks, has demonstrated the multidi s cappliéditontteer y ¢
complex network of the city. T h e s estodes to tkrowlebgbasedcdesiyn, devdiopirigi 0 n «
urban design into a science (Klaasen, 2003).

Another classic worth rereading is Jacobs. Apart from her pleardanized 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 conditioyslif@rsity

in particular ties in to the objective of urbantimépoci es, t o wit the O6need for mixed pri
6The district, and indeed as many of its internal peathah s a's
two. These must ensure the presence of people who go outdoors omd#tdredules and are in the place for different purposes, but
who are able to use many facilities in common6é (Jacobs, 19¢
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Note also the emphasis on mixed function districts, buildings and public facilities in the Millennium City as well adudste
County Cyberdistrict.

OQur |l ast example is Lynch, perhaps best known for O60f9%® i mage c
in developing the O6integr at e-thasetheancem. frlieelinagetokth aehby héhas mait geni ns
and Phillips (2003) in their urban design for Jersey City: however, in relation to electronic space or electronic networks.

6To argue today, as Lynch did 40 year s a ghat,s nd rhogetthanlite sumefy Ci t y
fragmentary enclaves and divisive infrastructure boundaries would be criticism leveled from a traditional urbanism peMpegtiv

accurately, the city should be recognized as being rife with opportunity to explore mesvaburban expression that acknowledges

the diverse and flexible interest ofSethée¢ hienfoexmpdtoiden ag®odh omsedt
design details in figure 10 (Scott and Phillips, 2003: 91).
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Fig. 10. Jersey ®j: exploded axonometric analysis

It has already been mentioned that practitioners usually do not work with-tgraporal concepts so that they find it difficult to deal
with ti me. Lynch has already been anaéxdaepnei ams ttdhitshipd aicre? 9
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considered as a forerunner to urban time policies. Lynch therefore deserves to be(re)read, for example, his attergph®o clarif
issue:

60ne can think of several dimensions along which time struc
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 amtbre subjectively) its orientation, or the degree to which attention is focused on past, present or
futured (LyH.ch, 1972, 76

Lynch also-as a true practitionatescribes some policies for changing things such as: the organization and celebratra) of t
change intelligence, prototypes, conservation, preservation, time enclaves and change man@geanhexiiout instruments or
methods of design?

According to Lynch a number of gener al me t h ond sf pastevertswhichl a b |
makes apparent the depth of historical tirterfiporal collagd. Another is the display of recurrent, opposed states which makes us
aware of rhythmic time by contrasting the present state with remembered and expecteg:pistgis [contras{. Still another is the

direct display of environmental change, when by transforming the $aenghifting the viewpoint of the obsenviethe change can

be made sulfficiently palpable to be perceived in the experiential preentlrectdisplay of change & design for motignFinally,

there may be ways of symbolically speeding or slowing otherwise imperceptible chatgesges too glacial or too feverish to be
seeni so as to bring them within our perceptual gragmtferning of longange changg All these modes have their own

characters. None of them is practiced todayI972] i n any systematic wayé (Lynch, 1972
In addition to these four methods Lynch speculimddersor sarse u t

environment al changes6 (6mutoscopesd). With I CT as a visual
6Al I of these ideas open rich possibilities for extpeuri men
enjy ment of the world, they could also serve to vivify and n
With the rise of I CT, the question 6What time is thals pla
dealing with thduture, in particular with the long run. But how can they succeed without mastering time?

6Being alive is being awake in the present, secur e by.We our

feel our own rhythm, and alsedl 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, vac

7.3 A design studio

Welcome to The Design Studio The Network City

The Design Studio isa
cooperation between the
Faculty of Architecture,
Delft University of
Technology and the Dutch
Qur agenda Ministry of Housing,
Spatial Planning and the
Environment (VROM).

The Studio has been
founded in August 1997 at
the Faculty of Architecture.

Who we are

Contact

"The traditional art of
physical design, instead of
Events reassarting its grounding
powers, s very much in
danger of being relegated
10 a very insignficant role in
the expanding, Increasingly
Student activities non-physical information
space.”

Py Drowgs, Tomonow's
metiopolis virmualseion rokes
cornaond)

After having dealtvith promising new ideas in section 7.1 and some-timeored 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 betweethe 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 latpg/www.networkcity.nb. It involves staff, PhD students,

contract resarchers 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 threespitiets: @&

social, an economilegal and a technological one. Figure 12 refers (Van Mieghem, 1995: 5).

Values Consensus
Falitics g w1 Economics (PE&L)
Fhilosophy Market

Desirable .
\

Possible

Technology

Fig. 12. The three pillars of innovation

The studio approach is one of desmiented research aiming at possible futuress design can demonstrate and visuakibat
could be Possible futtks t end to relate to the | ong term. I'n order to bri
number of locatiorspecific testbeds has been chosen:

Athe future urban agglomeration,
Alhe 6restod of the Netéherl ands, beyond the 6periphery
Athe 6mainporté as node of a |logistic network,

Athe 6euroregion plusé, 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 ICF90stlieal

has triggered netork 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 infrastructaragdservice
uses).

Ti me and the &é6Network Citydé have been sketched at ftmhildyinout set i
relation to mobility and logistics. One of the projects has been about mobility andtispadeehavior of the elderly godoor

mobility of older people). This has been a European project with partners in Germany, Finland, Italy and Hungary (Metlahkopf

2003, 2004). Another project deals with-called seamless multimodal passenger mobility, i.e. chain mobility andtyattavel

behavior. Logistics have been studied as part of the positioning of seaports and airports (Drewe and Janssen, 20823rd ogistic

related to the time use of companies, basic rhythms and-8pacbudgets as mentioned before.

Hence there istill 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 lwings us t
urban time policiesour next topic.

7.4  Urban time policies

60Tempi della Citt"d or times of the city is the exptheessi on ¢
European countries later ofhe aims of these policies in Italy are fourfold:

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

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

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

Areconciliation of the competiton bet ween residents and tempor al dwel l er s,
(Mareggi, 2001, %)

How has one tried to reach these aims? Mareggi (2001) lists seven thematic areas or domains of intervention each efwbich ref
realworld experienes or cases (today, between 140 and 170 cities have adopted an urban time policy):
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Aaccessibility of services to the public (focusing on different age groups such as children and the elderly),
Aintegrated design of public spaces,
Atime banks, that ithe exchange of periods of time among people with different needs,

Amobility 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,

Aopering hours of shops,

Aschool hours, desynchronizing them in order to decongest rush hours, create safe routes for pupils and add publi
transport lines,

Acultural and touristic promotion of cities, e.g. changing opening hours of museums daily, on &uhdayually.

Similar examples can be found in Germany, Finland, the Netherlands and FSaed&oulin and Mickenberger (2002) for details,
in especial the second part.

Although the design of public space is the primary domain of intervention of d@nanurban design and planning (though the
design may not necessarily be integrated), there is much more to urban time policies. They start from a temporal déscription
spatial phenomena and a multidisciplinary scientific reflection which leads tonamative problem formulation. The underlying
concept of the poshdustrial 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 palieielosely related to a political process at the local

l evel in which trade wunions but, above all, women hawe pl a
been set up ensuring a concerted action of politicians and a vdrigtjoes (directors and technicians from public administrations,
experts, trade unions and employees, business firms and users). This is referred to as multipartner talelsigiof Emally, a set of
techniques has been developed at the Politecnichlith@o helping to identify, simulate and monitor the transformation processes

of an arteeamMporsgplatarochi tecture, the key concept being the 6c

Searching for new instruments of urban planning and design, 4tedled chronotopic mapseof primary importance (chronotopic
maps may be synthetic, cinematographic or chronomatic systems for local mobility.)

What exactly is a chronotopé®cording to Guez (2002) a chronotope refers to:

Aan urbanized space, transformed over a long peridisnef occupied by residential and temporal populations with cycles of uses
that constitute typical temporal architectures,

Awhere the presence of populations alternates or clusters during daily, weekly and annual (seasonal) cycles,
Aspaces attractingopulations because of their residences and the accessible activities located there,
Awithin these urbanized spaces people and goods move in daily, weekly and annual cycles.

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

A similar analysis has been produced for a quarter in Paris, CHatelslles. The presence of a meR&R station is the reason
why the RATP has been interested in the daily cycle of commercial activities and flows ofipeddsas will be shown in the next
interested
shows Chételdes-Halles at different hours of the day.

the RATP i

n organizing

trans md3t
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Il est 8h, Les Halles s’évelllent

Actvité commerciale et flux de piétons, une mission d'exploration commanditée par la RATP
écoute battre le pouls du quartier des Halles, & Paris.
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Fig. 13. ChéatelelesHalles atdifferent hours of the day

How does the chronotopic analysis relate tot the preceding areas of search for new instruments of planning and desidgrif This k

analysis would enhance emergent networti s ed concepts as well arrlysis inatselg #od, dvould | assi cs
constitute an i mportant avenue research for a designestudio
directions for further developing the cphectnbottopilte acha@dlytsi wi. t T
that follows.

Urban time policies started before the rise of ICT. The chronotopic analysis does not seem to incorporate ICT promedy get. T
should not be too complicated if one takes for example the desigogaie 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 planpémgpldnning and design, however,
also deals with the urban whole or claims to do so. This requires links with urban technological networks. See levetaoreé and
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the O6Network Cityd (figur e -hapedoonceptsxfigur@ahdels). Mobiliy,noo.dsnaeleagasetat n e
hand. Chronotopes include people and goods moving in daily, weekly and annual cycles. These moves may have origins an
destinations elsewhere in the city. When the RATP has commissioned a chronotopic studlieleftiegHalles it has concluded

that, despite the new insights gained from this kind of analysis, further developments are needed leadingltedansaltilevel
spatiotemporal navigation as shown in figure 14 (Laousse, 2003: 154). This includés dbewe and below the level of the
chronotopic analysis. See also Bailly (2002). Ur ban dsi me |
demonstrated by the case of Bolzano (Commune die Bolzano, 2000). This brings us td tapi¢ina

[ Elus — service de I'Etat |
B —

Aire urbaine Isochrones
S ‘W‘\ b "
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[ wLer ks — a8
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PProgrammes
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Bassins de vie Chronotopes

Accessibilités

k.:“;‘c e e -

W
’&é{‘ \ctivités

[Licux

Réalité virtuelle

C-space

\
Habitants - entreprises

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

7.5 Mobility in prospect

Throughout this essay, mobility has been an integr atiorkpar t
Ci tyd passadigm translates into an integrated planning of land use and urban technology systems, including those catering fo
mobility. The latter, however, is not going to stay the same. Mobility, in prospect, has to cope with new urban rhytlynasdBail
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 tacklitag thebility
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:
Amobility increases and becomes more complex,
Atrip moives change,
Aleisure time and tourism multiply the number of occasional trips,
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Abig events impact the rhythm of urban life,
Aactivities become more complex and less regular,

Aurban populations are segmented into minorities of hypermobile (noraadededentary populations and a majority of
those who display an average level of mobility,

Ain a mobile society, immobility is a primary cause of exclusion,
Aa mobility education is needed,
Aaccessibility for all is at stake.

The implications for ie organization are that peak hours will stay, but quiet hours will decrease and a continuous function of
transport is called for with more tailonade services. It will not be easy for existing public transport to adapt. Nevertheless the report
informs almut various initiatives to adapt services to the evolution of urban rhyffimause 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 imp@rtant act
with regard to mobility. This is in line with the dual notion of spting analysis adopted in this essay).

By way of conclusion, future mobilityin line with the evolution of urban rhythmequires:
Anew approaches to mobility research (models, maggioh as chronotopes and monitoring),
Ainnovations in mobility services which ask for concerted actions of different players,
Anew regulations.
Let us single out the rethinking of conceptrpoleynd evaluati on

Density, for example, can no longer be used as an indicator of potential exchange unless it is combined with accessibilityo(taking i
account different speeds, from pedestrians tot electrons, and different kinds of transport, i.e. pageedgersd information). The
continuity of the built environment, used to delimit politiedministrative boundaries, needs to be revisited as passengers travel
beyond 30 km/hPhysical proximity or distancebecome less important. As the growth of distacmeered 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 geogajthievhich

within an agglomeration no longer guaranteeessibility. It can even be a handicap for privede users. New centralities emerge

at nodes of interconnection and multimodal platforms polarizing various urban functions. As a consequence, the notiarityf inne
or city center changes. Notions moreemgional 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 seri@usDfin th
age. The paradigm challenge beesneven more urgent.

8 EPILOGUE
In 1969 Hagerstrand, the founder of the spi@me model, presented a paper to the European Congress of the Regional Science

cr

Association in Copenhagen entitled 6What about people in regioc

O0Hi st or i caehtisty studyin@ thei effelcts 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 tie context
distance alonsuch 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 largerzemal s ed groupsé (Corbett, 2003: 1) .

Does not the questi on doé Whoart cacbnovuetn tp eoonpall e ?udr baalns op lhaonilni ng and
time?6é& bring back people in urban planning and desi @gysi8 Thi s
reveals echoes of the past, present rhythms andithulated presence of the future (Laousse, 2003). What better way of answering
Lynchémsondrmed question O6What time is this place?6
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ABSTRACT

Due to global ecomi ¢ change, European cities have to deal with a tr
Managing this transition poses an immense challenge to cities and in particular to old industrial cities. This trarslates to
reconfiguratiorof the social and physical landscape, because traditional industries disappear leaving unemployment and derelict site
in the midst of cities.

In the course of the E{groject MASURIN (Management of Sustainable Revitalisation of Urban Industrial Sitegesearch team
conducted six irdepth case studies on former industrial sites in Gatlwen(S), Liverpool (UK), Lisbon (P), Berlin (D), Steyr (A)

and Barcelona (ES), collected environmental, social and economic data and analysed the management gackesase. This
paper critically analyses the iimpacts of change and the m:
Berlin/ Germany and O6Speke Garston6 in Liverpool /dodmprodesses Ki n
differ from case to case and significantly depend on the political and administrative framework, funding mechanismsiitg the a

of stakeholders to coperate effectively. However, even though each city chose a slightly different redesetapproach, certain

key factors and approaches need to be in place that allow cities to react to changes and to redevelop old industrislisitessiivl

and sustainable manner

The second part of the paper deals with lessons learned in all sistad$es. The cases illustrate that in complex systems such as
cities | ocal circumstances, stakehol dersdé views andcatiohe tvy|
learning throughout the process, trust, and close cooiglinamong private and public stakeholders are essential factors in a
successful revitalisation process. Several stakeholders emphasised the importance of remaining flexible in an ever ath@hging m
and adapting to the circumstances as they arise. Falipavisision and a concept helps to give the process continuity and orientation,
whereas rigid masterplans and ovegulation compromise flexibility and an adaptive response to changes. In the long run, the
creation of resilient neighbourhoods and a soatale 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 functionjorivateblic
partnership framework are some of the major lesseasied 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 etvironment:
change. More specifidly, 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 ars#eusimirt

orderto improve environmental conditions, attract companies and create jobs. Our research team conductegdtkigase studies

on former industrial innecity 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 glob#iiezation
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 o{tjailt2003). For many
European cities with old industrial sites, the trngoassistili on f
has a tremendous i mpact on a ci tyéwnominfamevork Traditienal mdustres have an
become obsolete or moved to suburban regions or countries with less expensive labour costs. As is demonstredsd btudies,

cities have to cope with the consequences of those changes such as social decay, joblessness and environmental c@idamination.
industrial sites often lie on prime real estate in the core of a city and cities could derive multiple Fenefitusing those sites

such as recycling and decontaminating land, reducing greenfield development and offering attractive jobs in city céatoes (Col
and Bartsch 1996, Kaelbchretzenmayr 1999, Tomerius 2000). However, revitalising derelict innesitaty represents a major
challenge for a city and is afflicted with many uncertainties and unknowns. Thus, a number of important questions afiseildow

we deal with uncertainties in planning? Which management approaches and instruments shoukehbendhlosw can sustainable

and longlasting change be achieved in highly complex and-tengn redevelopment projects?

In this paper, we critically analyse and describe two cas
Gar st oted&ingddsmhighlighting the impacts of a changing economy on labour markets and itesmuanic, political and
environmental consequences. We then analyse how the cities dealt with uncertainties and change emphasising success
management approachdise role of partnerships in a mutiakeholder 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 founddaeaitanlies

such as fleibility, adaptability and the capacity to-@perate which enables cities to create kawging and positive change.

2 METHODOLOGY

The research team chose the case study analysis, because it enabled the team to cordethacomparative analysis aks
different revitalisation examples. The case study method applied provided a scientific approach for integrating quamdtative
qualitative knowledge (Scholz and Tietje 2002).Case study research does not primarily aim to discover a universagbigneralis
truth, but to explore, understand and describe complex, contemporary phenomena such as revitalisation processsty sitéaner
The initiation and the process of a revitalisation project strongly depend on setting and context. A case stualy ell@stgation

CORP 2005 & Geomultimedia05 Proceedings / Tagungsband; Ed. / Hg.: Manfred SCHRENK E
Feb.22-25 2005www.corp.at ISBN: 390167312-1 (HardcopyEdition) ISBN: 390167313-X (CD-Edition)


mailto:ute.gigler@arcs.ac.at

Tanja TOTZER & Ute GIGLER

of a phenomenon within its relifle 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,dattessilecting

and interviews allow a systematic way of looking at each case and enable researchers to learn about mechanisms whadid may be v
under similar circumstances. In order to achieve valuable and reliable results, certain principles dvasgaaed.

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 relevantlvasestediwere

not suitable. In this initial screening phase, most cases could not be accepted for further analysis, because orezjuiredisame

industrial reuse of the site. However, typical productoiented industrial uses are rare and uguakike 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 assemnitlardd d at a needsd shee
particularly essential in analyses of multiple case studies. The data needs sheet fulfillefbld fwaction: first, it served as a

guiding document for the interview process and was sent to interview partners piier itderviews. 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 evideragisto a&st

chain of evidence, and to have a draft case study report reviewed by key informants (cited in: Tellis 1997). The remearch tea
conducted literature searches, collected data from various sources and conductedisits sited interviews with differe key
individuals (from the private and public sector). The most valuable source of information were the interviews wittivluals

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

and planners and engineers at city administrations, managers of regional and local agencies and organisations, dopgblic relat
manager and researchers. Each interview was recorded on tape and conducted by two researchers. This althees teegantly

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).Condiifétrensbase
studies helped researchers derive certain similarities and patterns as to how cities deal with change exemplified italizagbrrev
projects. Studying and comparing different cases provided the research teamdeitithiknowledge alub revitalisation processes,

best practices and lessons learned. At the end of the case study analysis all interviewees were asked to review and t@nment o
draft version of the research results. This feedback helped improve the quality and redibtbiétgtudy.

3 TWO CASE STUDIES
31 Case study 6Am Borsigturmdéd in Berlin/ Ger many

3.1.1 Impact of change

The 15 ha site O0Am B-ovestern gartofBenlii/Gdrmaaysin the mistricthReinickendorf (see figure 1). Since

the 1830s, this site has leesed 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 @rexported to the whole world (Birk and Engel 2000). In the early 1920s the firstisgghuilding of

Berlin was erected and named the fABorsigturmdéd. To this day, it

For economic reasons, production of locomotives igeTastopped 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 #ngetime |

parts of the site had already deterioratedeAthe 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 WestBerlin, but it alsorestricted the potential for further development. After reunification, companies and
investors were expecting a booming mar ket in Berlin. IdAl'though
at the beginning of the 1990s (see figujeiRalso was a site with high development potential: it was a famouskmalin site

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

Figure 1: Locationb t he site OAmFBguseg2ur & dte 6Am Borsigturmbd in 1992, I
http://www.amborsigturm.de
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The impact of change was dramatic. In the span of a few years, industry had to adaptietetyorrew market conditions. Due to
speculation, land prices rose rapidly which forced industries and residents to leave the city and move to the suburipmreticion
sites remained, and large investors and companies failed to appear.

Physical/Enviramental impact

The site 6Am Borsigturmdéd is situated in an excellent |
railway and metro. As a derelict site, it had negative effects on neighbouring areas. The site was not accessilgetéor res

and was an eyesore for the whole district. Due to its former industrial use, the site was partly contaminated and represente
a longterm environmental risk.

Impact on image

The loss of companies and population also means a loss of image fot theci After the <cityobs |
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 sewgretitton on a global market.
International investors can choose between several citi
deteriorate and companies and residents move away, cities become unattractive for global plagersideet. 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, Herl itz AG succeeded i nandboaghtthe sitp expectingiadigh pfofd. it founded s i
Herlitz Falkenhdh AG (later RSE Projektmanagement AG) as a subsidiary to develop the site. Due to rising prices on the lanc
market, the Berlin Senate decided to develop a concept, which was sufipbségistabilise land prices for industrial land and thus
maintain industry within city borders. In November 1992, the site became part of this initiative called ISK (Industrieflachen
sicherungskonzept), which meant a restriction to industrial use amfthef barriers for the developer RSE were: preservation of
historic buildings, uncertainty in the degree of contamination afflicting the site, environmental requirements, zoniatipmtetp
neighbouring uses and the general economic situation imBBRSE 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. Thenatiosfof

the derelict site into a modern attractive locatioasvonly 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 tBewity of

Thus, an intensive publiprivatepartnershipbetween RSE and the city of Berlin was a crucial precondition for a successful
revitalisation.

Besides the need for -@rdination with the public administration, RSE was highly dependent on the market and the demands of
potential investors. To fulfil theeeds 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-prishteton
services. The concept at onméi 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 citgaiisBdrlin

that it made o sense to conserve the prior conditions and adapted its strategies and plans to the changes. The changed econor
situation was also an important issue in the discussions and negotiations between RSE and the city. The central tuestiyn for

was: Hav 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 prodtetibed services.

To realise the vision of aired use site, the area had to be opened to the population. The site was to be reintegrated into the urbar
fabric, but without neglecting its industrial history. Refurbished historic buildings became the brand of the site €&). fihe
revitalisationof the site was a process, where the direction was clear but the approach as to how to realise the vision was uncertail
Many sceptics also doubted whether the process would be successfulbvBtep of neighbouring streets were afraid of the
competitionwith 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: (286 #ats
shopping (fiHall en am Borsigtur mo), a health care cetytre,
architecture substantially improved the image of the site and was honoured with special awards for excellent refurbishment

rial view of the site 6Am Borsigturmdé during
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In 2003, the revitalisation process was approximately 80% complete. The site was -oleatteel quality of open space has
improved, and historic buli ngs wer e preserved and adapted to new needs. 6 An
new economic centre of northestern Berlin.

32 Case study of 6Speke Garstond, Liverpool, United King

3.2.1 Impact of change

The city of Liverpool had several redown 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 Liverpaotywith p
unemployment around 23% and few opportesitfor locals to obtain jobsifp://www.sgp.org.uk/sgp.htrB004). 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 thetsa®gt of the

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

......... = W55
Bolton The North
Southport Mé Bolton
Wigah e,
Mé62
Ms8
As6s As70 Asgo Manchaster
Liverpool Freepost,
& Euro Rall
Terminal Ms7 St Helens A4 Mé62 Ms3
iy
H 3
Wallasgy Liverpool S ¢
Tunpels
»
Birkenhead /| 4 IN6 '\% wid Warringion Altfincham
& Tos, asea | idnes
At Runcom
7, Ms3 Speke Garston JFNIEN s Manchester
%o | 5 Airport
s (0 Knutsford
Ellesmere As33 G
Pore Birmingham &
Ms6 The South

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 economgpareioadecades despite a long succession

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

of having to deal with substantial economic and social change. At the turn2@ttheentury, 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 duringwieyiedes, the
cityds economic stronghol d begatoe ahalt (Msselwitnt2004). Abrecesaianswith hggh o b a | t
unemployment followed that was counteracted by land purchase programmes to enable industrial development on thetbetskirts of
city. Housing relocation programmes to new towns such as Speke Garsterpatifthery 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 relocatigmapmme for national and muitiational
corporations moved a lot of companies to Liverpool, created jobs and helped alleviate poverty (Misselwitz 2004). Hosvever, thi
second wind only lasted a decade when the social and housing problems created throafipnrédothe outskirts and a major-die

out of local businesses in the city centre combined with a general economic downturn in Britain initiated the next majbr wave
decline. The city of Liverpool lost half of its population since the 1930s. Betweed d®¥ 1991, 37% of jobs disappeared in
Liverpool despite numerous urban policy initiatives to reverse the decline (Meegan 2004).

Sociceconomic impacts

The general economic downturn in Liverpool also affected Speke Garston, because many companiesabhansitee

and moved operations overseas or elsewhere in the region.
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 tagencies 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 titvgsn 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. Cleap of contaminated t&s from industry (e.g. tanning operations) that had left the site

was equally impossible due to lack of funds.
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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 populatiad fmendure in the

last century. It also illustrates that numerous attempts made up until the early 1990s to respond to change such tivabodighbo
and the city as a whole can regain their former economic power proved fruitless in the long ruem(R@e4). In 1993 Liverpool
received Objective 1 status as one the poorest areas in the European Union with only 75% of average EU GDP. At tea€ippint, th
of Liverpool together with a national agency called English Partnership, responsible for pgonegineration projects across
England submitted a successful bid for UK and EU Objective 1 funding to support the establishment of a regeneratiotlegdjency ca
Speke Garston Development Company (SGDC) in 1993 (Ireland, oral comm., 2003).

Holistic managment 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 commomatraasuri

woul d allow the company to engage in its second majage task
scale investments to Liverpool (Speke Garston Development Company 2002a). The new regeneration developer cbitgpany an
partner agencies knew that simply attempting to redevelop the site without simultaneously tackling high unemploymedt rates an
poor housing conditions in the area would prove as insufficient as all otheliraessional approaches in the past. Thiget they

wanted to design a holistic approach capable of creatingt&yngpositive change for the area that would attract companies to Speke
Garston, reduce unemployment through training and empowerment initiatives and improve the housing stock giSpake G
Development Company 2002a).

Therefore, a consortium of project promoters including the City of Liverpool helped establish two additional organisai@peke

Garston Partnership (1995) and South Liverpool Housing (1999) funded through EUv@hlestoney and EU and national funds
respectively. The Speke Garston Partnership (SGP) is in charge of establishing training and education programmes. They als
address issues such as community safety, childcare and health thereby empowering the lodationpopu
(http://www.sgp.org.uk/sgp.htn2004). South Liverpool Housing (SLH) is responsible for managing and upgrading 3,700 homes and
for creating a safe and peogteendly environmentlfttp://www.slhgroup.caik/).

Revitalisation Status

All three organisations in charge emphasised that this holistic and integrative management approach proved to be the rigt
combination to create real and lelagting change for the better. SGDC attracted large pharmaceutéc@ugomotive companies

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

5) (Speke Garston Development Company 2002b). They also restored several historic buildings @ahd.greatausiness village

out of the former Bryant & May match factory. The airport of Liverpool was privatised and Objective 1 funding helpedaswhvert
rebuild it. Liverpool is moving up the league table of U.K. airports and today is one of the fastedng in Europe
(http://www.liverpooljohnlennonairport.com/about_us/index.html?higtohy total, the company improved 192 hectares of land
(Speke Garston DevelopmeBompany 2002a) and planned to create 278,006fmew industrial and commercial accommodation

and 9,300 fulitime jobs. The Speke Garston Partnership created two very successful education and training programmes to enhanc
employability of locals and reste 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 course:
(http://www.sgp.org.uk/sgp.htr8004). 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 8hgears of
programme.

Speke

Figure 5: Speke Garston regeneration area, Speke Garston Development Company, 2002a
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In 2003, the revitalisation process is stillgoing and will continue for many years to come, although Objective 1 funding will likely

end in 2007. Accolidg 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 understmidnthat pro
need to beut in place that ensure a successful continuation of a regeneration process so that programmes initiated are finalised or
supported until they are sedfistaining 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 1 LESSONS LEARNED

As the description of the two selected case studies demonstrates, a universal recipe for a successful revitalisatdmepnooess
exist. History, site conditions, fuimy 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, thieyl miskes, pitfalls and challenges that often occur in
the course of a revitalisation process:

Financial aspects:

¢ high costs for cleanp, refurbishment, preservation of historic buildings etc.

¢ liability issues regarding contamination

¢ high dependencen funding: on very derelict sites initial funding is essential for starting revitalisation processes.
Concepts and instruments:

e misbelief that fAone concept fits all o: instead a ssoncept has
¢ insufficient integration into the existing urban fabric

e shortsighted and inflexible planning and instruments

Conflicts between public and private interests:

e excessive and rigid zoning and environmental requirements

e bureaucracy

¢ private profit maxnisation neglecting long term sustainable development

Partly, our case studies were also afflicted with some of the risks, pitfalls and challenges mentioned above. But g thieticeur
revitalisation process that lasted decades the cities and dageto@eaged to overcome those obstacles. Interviewees from different
case studies emphasized similar principles, which have to be in place for a successful revitalisation. The followingm®tsion
major lessons learned in our study of revitalisatiarcpsses 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 é@sionary ar
needed.

First, having a clear vision of the desired goal, which is etssomunicated 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 199%ain: Costan
2000). Following a vision does not mean that the proedssiot 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 difiéeggtto
stakeholders and to make them believe in thg¢eptoStrong values and a vision are essential components in thensakiag

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

Secondly, visionaries or key |l eaders are needethroughtoecylesl i eve i
of the process (Swiss Federal Office for Spatial Planning 1999). In most of our case studies, developer companies asgamed the
of leaders.

In the case of Berlin, the vision of a mixed use site steered the whole revitalisatiors piteedetails of the concept were adapted
throughout the process, but the vision remained and was implemented successfully. The developer RSE can be seenias visionary

this case and was supported by other stakeholders such as the city of Berlin. IR®BE t&k and believed in a prosperous future of

the site 6Am Borsigtur mo. RSE was the key |l eader ofe.the whol e

4.2  Co-operation and trust

A revitalisation process is also a social processyevhmkeholders from the public and private sector with very different interests are
involved. Inevitably, conflicts and misunderstandings arise throughout the process when different stakeholders ariedotigatisf

any part of the revitalisation. Theest way to harmonise conflicts between public and private interests and finding a common
solution is frequent and open communication angperation among all stakeholders. Successfubprration can also result in
public-private partnerships through edustering 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 auttooi®ist

and lineMn-siwuati onso become more I|ikely (Barton 2000). Ther
precondition. Trust can develop in situations where all stakeholders openly communicate issues, can rely on each aher, share
common visbn, and most importantly participate in decisimaking.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 illusate that communication, agperation 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 commumieation be

city authorities and developers was instrumental in implementing the revitalisation successfully. Due to the rapid changes that
occurred in Berlin in 1989, a close-operation between the private and public sector was particularly important and helped all
involved adapto 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 thougttitBetaniti
begin with the revitalisation process often comes from the psblitor, 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 meglsitelapi

In many cases researched the public sector iesepted 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 actionsoebitiefa

to be profitable. Some are finamct#hrough 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 balanmeblietween
and private interests. €hefore, 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 tinelirepwsitn

the privae market and public requirements, developers are forced to closefyecate and collaborate with the public sector as well

as many other stakeholders such as companies or investors. Thus, developers often represent the functional link bhetwee
organisatnal levels and stimulate the interplay between different stakeholders.

The Speke Garston Development Company in Liverpool represented the centrepiece of the management approach followed |
Liverpool. The holistic partnership approach between the devetmmepany (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 projeoe(sge f

Even though each partner had a clear and-aeflhed roleand needed to implement its separate objectives and report to its
respective board of directors, they closelyoperated, exchanged information and relied on each other throughout the process. The
developer also cooperated with numerous other importakélsolders 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

Revitalisingold industrial sites in the middle of urban areas is a highly complex issue and confronts thossiblkeswith major
challenges (Tomerius 2000, KdHchretzenmay 1999, Stahl et al. 2001). Additionally, revitalisation is afflicted with many
uncertainties, because it is impossible to accurately predict market developments such as the successapfirphrsitids, or
housing needs for the long term. The case study of Berlin illustrated the high level of uncertainty the city faced sgsodiab

and economic future.

Traditional instruments, such as blueprints and comraautktontrol approached)ave 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 200:
Traditional instruments such as masterplans without provisions for modificatiompattecontrol change and are based on beliefs

in linear processes and complete knowledigeontrast to a commarand-control approach, management that accepts uncertainty

and seeks to build resilience can sustain see@logical systems, especiallyrihg periods of transformation following disturbance

(Folke et al. 2002). As our case studies demonstrate, changes like the shift from preatientiea industries to services have a
dramatic impact on cities and cause major disturbances in the prgviausl stable social, economic and spatial patterns. Such
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periods of change are perceived as crises, but they can also be seen as starting points for renewal. The best waydoeleal wit
benefit from sudden changes and uncertainties is to reneibl# and adaptiveGarpenter et al. 2001). Thus, policies and tools
which try tosteer such processes must also be flexible and adaptable. Continuous, feedeacieassessment of measures and
actions and a comparison of current developments to sienvéimed 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 realjjeibaldlled 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 rcaafibd gganned
developments for different areas of Speke Garston and left a lot of room for later modifications and detailed plannthgs They
acknowledged that years later in the planning process, changes in plans would almost certainly be regdeetbimchieve 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 i
the areas of environmental assessment amlres management to develop more effective and more resilient policies (Holling
1978). Gunderson (2000) states thagst policies are really questions masquerading as answers. Since policies are questions, then
management actions become treatments in tmeremental senseThis view encapsulates part of the essence of adaptive
management. The basis for this approach lies in the recognition that in natural areceacimic systems as in urban systems, we

often face incomplete information, uncertainty, noWwns, 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 feedbadkiven learning process (see figure 7) involving diverse stakeholders from different lieatls.
stakeholders in a redevelopment process including the public sector demonstrate a level of flexibility and adaptéikiiij,abe
for succeeding in a very competitive regional and global market increases.

* Goals
* Knowledge
» Technology

Adaptive |
Management |

Figure 7: Adaptive Management Cycle
Source: http://www.fsl.orst.edu/ncama/intro.htm

Adaptive management is also a useful tool to build resdiend n syst ems facing uncertainty (Fol k
was introduced by C.S. Holling in 1973 to better understandinear dynamics of ecosystems (Holling 1973). Today, the concept

of resilience is also applied to so@cological sgtems. Resilience of sociatological 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 capacitylmabuilt for learning and adaptation (www.resalliance.org). More resilient systems

are able to cope with a higher level of disturbance and have the capacity necessamgémise when change is unavoidable

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

adaptive capacity are improved, vulnerability to change decreases.

5 CONCLUSIONS

Revitalising old, partially or fully abandoned and often derelict and contaminated iatsias 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 changedah the glo
economy, a shift toward more serviggented industry and a dimut of industrial ectors 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 revitalizedsose
respond to changes and attract a diverse mix of uses to the site.

The two @se 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 edpseatimn with the city of Berlin began to restore th

site O0Am Borsigturmd in Berlin duri nBerlinawasyapengd ta ther Westl Eheyt per.i
simultaneously struggled with and benefited from the social and economic changes after the fall of the wall. A loss thigjabs i

in combination with residents moving to suburban areas to seek better opportunities contributed to worsening the sitttadion. O

other hand, Berlin became a prime area for international, national and regional investment as it advanced to begtakedhe ca
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 siter 9tSpr&ei GaLi verpool was in desperate condition after
crime rates and numerous failed attempts to improve the situation. The influx of Objective 1 and national funding wiasfdhe bas
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the holistic appach embarked upon in the early 1990s. A developer company handling physical upgrades of the area and attractin
new companies, an organisation responsible for establishing job training initiatives for locals and a housing assctiatgmaofh
improving the housing stock were created to assume primary responsibility in regenerating Speke Garston. In less than 10 years, tl
three organisations were instrumental in creating-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 adaptide change
regeneration is egoing 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 projedbthat need
overcome and yielded numerous lessons learned in how to manage change in revitplisedisses. Visions and visionaries proved

to be essential in guiding lortgrm revitalisation processes. In any successful regeneration project, stakeholders need to collaborate,
co-operate and openly share information and participate in degigdimgprocesses. Flexible and adaptive approaches were shown

to yield resilient, diverse and mixed use urban neighbourhoods. Creating effective atabstmmmgchange is very much a letegm

and highly complex process that requires many experts from a vafietganisations to work together collaboratively and in close
partnership.
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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 imgrsgsitons 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 the
integration with universal GIS results in the situatidmew 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 soudce code ar
documentation set, do not always minimize the expenbés localizing the developed software even with one major customer.

Thereby an idea appeared to formulate several essential requirements to be met by the developed softwarpuigrogaulti
monitoring systems. Features of the development process amlfenutlined by but not limited to the following requirements:

- easy and clear data and information access;

-smart and fast modification of the systemds obsolete appli
- quick integration of new applications into the work system;

- data standrds 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 PAN and global networks.

These requirements result in considering GIS as a certain intelligent application with new properties, which satisfyethe abov
requirements. From technological point of view, in order to develop similar GISs it is suggegtetyt8 @A concept, i.e. system
decomposition into several services that enables receiving a system of relatively independent distributed applicat®res that a
rule independent of operating systems. Using of artificial intelligence systems basedresuttseeobtained in expert systems is
proposed in order to provide flexible adjustment of applications, realization of certain requirements and their changertaithin

Il imits even during the systemb6s operation.

The paperés pl an alesnoniceirgg systerm(paragraph 2) as ao automdtion object. Paragraph 3 considers the
intelligent GIS concept. GIS construction on the basis of SOA concept is analyzed in paragraph 4. Paragraph 5 coritairng a vers
intelligent GIS based on SOA concefphe conclusions demonstrate how the proposed technology meets the requirements of the
above formed requirements for automation of rpliipose monitoring systems.

2  MONITORING SYSTEMS

Monitoring concept and especially environmental monitoring quite offgmear in specialized literature and great number of
publications as well in mass media. This paper will consider environment oriented monitoring systems intended to sajgport cert
objects and/or processes. Supporting systems of different transport (aodesarine, 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 objetepaveth given discreteness;
- the need to use diverse information of different nature from different sources, as a ruldimarisional;
- the need to take decisions in a real time mode.

For the above systems the concepts like harmonization, atiagrand 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 (reductiomnzertainty);
- 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.
model determines methodological and techniequirements 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 developraemhology.

3 INTELLIGENT GEOGRAPH IC INFORMATION SYSTE MS

Chall enges of the contemporary world such as nets of terrori
ecological disasters, epidemic, computer viruses atfa@isthese phenonma have a strong spatial aspect. Adequate studying of

them requires spatial modelling and simulation. Purely mathematical simulation of spatial processes without visual trepresenta
(Ablindd in a way), essent i al dcoverird ¢he patteans eegulating thesec phénenemoerss §or o f e
visual representation of spatial simulation on the esctile Geanformation systems (GIS) are suited. GIS fast evolve from the

simple browsers of electronic digital maps to the complex softwapkcations 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 corsgrdactor. They urgently need means of intelligent support, such

as rulebased systems, ontologies, multiagent systems and other Al techniques, especially in the web applications.

Conventionally intelligent information technologies were used in the westidgtured domains where strict mathematical theories
and detailed algorithms of the information processing do not exist. Numerous GIS applications are full of such domaies,. Howev
intelligent technologies can be applied to solve their inherent prolitergscinformatics, as well as to fast simulation and/or
prototyping deeply parallel processes with quite well structured theories, like target detection, with good accuradgnEey iins

you want to control distances between 100 moving objects yaitbacheck 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 guifercompl
the conventional programming languages. Second examp¥e tédoepresent 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 b&in can
represented as an assembly of parallel processesntReqeert 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 preess

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 systeims for s
simulation must naturally include recent gidformation technologies, knowledge representation technologies and knowledge
acquisition technologies. Intelligent gedormation 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 mollige
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 knowledge basecorporating ontology, that is a framework for representing concepts and relations
between them in an applicati onds ekaseiwdneljegtbasal thania a storageOftingtances par t
representing real objects in the applicationds domaiogies Uni ver
and object bases and thereby adapt to different domain applications
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Other important part of IGIS is axpert systeror precisely knowledge inference engine. Usually this is atrased system capable

of processing knowledge stored in the knowledge base. Rules themselves can be stored in the knowledge basetes dopaatrof
description. Knowledge inference engine can solve two tasks in IGIS. The first one is traditional for expert systemsstnih cons
giving recommendations in the complex decision making situations. The second one consists in control®f olgjextsip | e x b e h
during simulation. Rete algorithm mentioned above allows to describe complex parallel processes by a set of distindesiange r
simultaneously gives highly effective computer implementation of a simulation model.

Other parts of IE 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-gpdtial geo
daa and software components for information processing via traditional technigques.

Right now a common practice of the academic community is to share free not only ideas but also the software used amdesearch
developmentMain reasons for using free safire 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 thedaest one,
change from one to another. Expensive system as a rule fastessauisself.

2. opinion; they readily include a new functionality wupo

3. In spite of widespread opinion, open source systems possess sufficient reliability, because in a process of the tlevelopme
they experience a hard testingrfranany voluntary testers.

4. Commercial software companies also publish free open source products to have their new ideas tested, and it is natural
indeed to use them in advanced research projects.

Distinguishable place among the open source packaigaibated through the Internet occupy the programs written in Java
programming language. Java programs are really portable and work on different platforms directly. Besides, Java langaage has
special features for an integration of different prografiaking 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 instrumBnotégé $]
2. Expet system shell Jesd][
3. Geoinformation system developing tool OpenMap [7].

Protégé has quite useful framework for augmenting functionality on a basis of loosely coupled software modules, calked plug
Now Protégé has about 60 plir.

To supporta visual computing simulation of the different processes we have also developed anotlierf@iugrotégé. Main
functions of this plugn include creation of moving objects with a binding to the geographical coordinates, control of a movement of
these ofects in accordance with their direction and speed in real or arbitrary time scale. More complex behavior is contnelled by t
expert system plu@ JessTab [2], connecting Jess expert system with Protégé. Thigyptughanging the direction and spezfd

the objects at the required moments in accordance with the specially defined rules. To display the movement of objects on
background of a digital map OpenMap software embedded in ouirplagised. 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 simuigtion at a
moment and store the positions coordinates of the moving objects in a file for a further analysis or repetition of tlensiallso

has facilities for the manual control of an object dnmgebehav
(icons) can also have text strings and/or different geometric shapes linked to them. Geometric shapes atm fiesigample,

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

or oil spills. These shapes can move and changes also irregularly in accordance with the culdagdégir behavior. That is also

under control of the expert system. Thisplugp i s a base for devel opment of specific
can be downloaded from our website.

4 SOA AND GIS

Modern intelligent GIS developed as 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 a
the earliest possible dateliable, 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 usensieand in
systems the nuber of users can get up to dozens of thousands. And in order to meet the requirements of each of them the system h:
to adjust itself, to provide the required information space. Then a questioni enmesshould we effectively build up an intelligent

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

for performance of our business functions? This is the Enterprise Application Integration (EAI) that has thefrasier'6 both

of modern enterprises and monitoring systems for our case, and just at that spot the most effective solution toolicethe serv
oriented architecture (SOA) [14].

For the moment, SOA term has not been established. We can speak about SO/ attloet a technology development tendency
for complicated systems than as about some technological standard. So, at present we can speak about certain bacidsoofe propert
SOA.

Architecture oriented towards services has four main characteristics:

- SOAIs 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, Yg¢ebvices enable using existing protocols (e.g., HTTP).
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1. SOA is built using looselgoupled interface. Usually applications are designed with a view to a stiff connectidin of a
elements. As a consequence, the system should have an integral design, its changes during operation are problematic. Operatio
of components in looselgoupled systems can be coordinated much easier and the systems can be easier reconfigured

2. SOA isbased on thenainstreantechnologies.

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

a solution of separate tasks (tagtric).
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Thus, from functional point of view, intédlent GIS may be ultimately considered as a combination of interacting services, and this
combination of interacting services can be specified by theitesrviceoriented architecture.

A component model consisting of separate functional modules dtagphs called services and having certain as per general rules,
interfaces and mechanisms of interaction is caliegvice Oriented Architecture (SOA).

SOA should correspond to the following requirements applied to modern state of business relatiofosraation 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 integratiori to provide inteaction of intelligent GIS with a specific personified user;
- application connectivity to provide interaction of applications on the intelligent GIS interface level;
- process integratioil integration of businesgrocesses;
- information integratiori integration aimed to provide information and data availability;
- integration of new applications (build to integrateintegration of new applications and services into existing
information systems.

3. provide consistent implementation of newly created 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 applicatiorspetation of new and migration of existing
information systems;

5. allow realizing different models to construct new information systems such as portal solutieegstgrics and edemand
systems.

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

Over the last years some other construction technologies for distributed information systems were introduced, e.g., CORBA an
DCOM, but solutions on their basis are noticeably loosing when compare&@ihespecially in regard to such technologies as the
information system development and implementation cycle, possibilities to integrate heterogeneous systems, etc.

Al ong with business reasons f or ext i nonstiuaion techhologies there existead d i
another technological reason of similar importance: these technologies had not achieved the required maturity levele They wer
promoted only by individual companies, and that restricted their expansion, no stanuirtsctanical documents describing
application principles for these technologies and accepted by worldwictenifmunity were developed.

During development of intelligent GIS on the basis of SOA, the following methodological and conceptual solutionslasmeenc
were also taken into account, e.g.:

- Opensource 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 stageghatjuired 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 irgefit GIS in order to form intelligent GIS architecture on the basis of SOA.
Servicei a resource realizing businesction that has the following properties:

- it is retrievable;

- it is determined by one or several distinct technoliongiependent iterfaces;

- it is loosely coupled with other similar resources and can be called through communication protocols providing a possibility
for interaction between different resources.

ServiceOriented Architecture i this is an architecture of applicationghere all application functions are independent services
with clearly determined interfaces that can be called in the required order in order to form husioesses.

On the basis of the above determination the following intelligent GIS architectilre rasis 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 PROTEGE knowledge data bases. PROTEGE is a
ontology editor, on the one hand, and, on the other hasthrage for class instances used for monitoring classes. PROTEGE
architecture is shown in Graph 5.

PROTEGE is closely interacting with a program component of visual representation of OpenMap cartographic information. This
component allows displaying thata 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 tbgtagainic information needs to be updated addresses
this very service and receives information an updated information to be usedimmdsf&ce.

Service of information exchange between interacting monitoring systems or interacting subsystems prdvadgs exclocuments
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 magdtiofjstitle s
services can vary depending upon the typelass of monitoring system.
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Graph 4: Intelligent GIS architecture on SOA concept basis
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6 CONCLUSIONS

The method of intelligent GIS development proposed in the papendtii-purpose monitoring systems can generally satisfy, the
above stated requirements:

easy and clear data and information access.

smart and fast modification of the systemds obsolete appl
quick integration of new applications into the work syste

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 segi@ 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. Mo
detailed information is available dittp://niggis.ias.spb.suThe core of the system is formed by the intelligent GIS incorporating
along with traditional GlSechnologies the following ones:

A technology of ontology visual development for monitoring systems on the basis of P20yésing OWL,;

Systemof 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 andlsJESS she
Open technology for presentation of knowledge on the basis of ontology using instrumental means e2606tégé
Advanced possibilities of intelligent GIS:

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

visual development of action scenarios of objects ingTe environments;

playback of scenarios for object actions in 4@k and indefinite scale of time with visual display in the form of signs at the
background of an electronic chart;

presentingecommendations to decisions making persons in the process of the scenario playback during the investigative desig
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

TheOpen GIS ConsortiumQGC) Web Map Service (WMS) allows for combined map images from different Web Map Services on
the Internet. The Chamber of Industgd 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 enctiie@aography Markup Language
(GML) from multiple Web Feature Services. Thigy of Munich, Department of Health and Environment (RGU) works on the
implementation for their daily work. The usage of OG@hformant Web Map Services (WMS) and Web Feature Service (WFS)
will become the most important step in the development from atlmea integrated and distributed map service.

2 FIELD-TESTED WEB MAP SERVICES (WMS)

The IHK for Munich and Upper Bavariavhich representshe biggestamong the82 Chambers of Industry and Commerce in
Germany attends to more than 280.000 companies.|HKeis a selfadministering 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 Goweptrok,
crafts enterprises, professionalsd agricultural eetrprises. The Chamber of Industry and Commerce represents, democratically
authorized, every particular industrial sector independent from the size ehtii@rise. The main tasks are the representation of
interests concerning economy, sovereign functamt assistance for companies. The IHK for Munich and Upper Bavaria uses a lot
of different geerelevant information for their work. Therefore GIS is iategrated module at the IHK Munich in three major
services or websites.

- Site Information System Bavar{SISBY)
- Network for Economic Developers in Upper Bavaria (Wirtschaftsforderer im Netz Oberbayern (W.1.N.))
- fGeoinfoservicé of the IHK Munich and Upper Bavaria
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Figure 1: InterneGIS-Viewer integrated in SISBY

For examplgSISBY has already beamarketing instrument of economic development for municipal industrial sites and properties in
the Internet sinc&997. SISBY consists according to the integratedstategy of the IHK of five different ntmles: Databasef
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industrial estates/properties, databafeommunal statistic, databasé contact persons, content management system (CMS) and
GIS. The modules are exclusivley used via webrtetogies with differentlepth ofinformationfor the extern customer service in
thelnternet and intern workflow deends for the IHK staff.

Customer service (extern) Internet

A

Integrated Information
Management IHK
- Structure SISBY -

Contact Content Geodata- |Database Industrial

Persons Database base for sites
(LDAP)  (CMS) (GIS) JStatistics DB
| S P - _— |
Workflow (intern) Intranet

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 extenia ¢éBawi
70.000 km?) with ATKIS 500.000 (Authoritativ€opographicCartographicinformation system) a vector dataset with the basic
transportation system, estate structure and the administsatietvision. The TK 5@00 (topographical map) is also available in the
applicationas a background layer consisting of more than 40.000 tiles. GIS in SISBY is designed multilingual and Geppants
and English at present.

Whats new? The interacti vet arsgusaislp@dicé th€ topognaphiccniam 1:50.€00 (TK 50) of the
Land Surveying Office Bavaria (BVV). The TK 50 is fully integrated into SISBY directly with the raster data from the $éneer o
BVV. How does it work? The topographic mapritegratedanddisplayed via the OGGeoservice (WMS)There is no difference

for the user. Betweethe 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 nowBince 2002the GIS in SISBYhascontained alreadipeside different thematic maps e.g. population,
person employed, rates of trade taxes etc. the map of all industrial areas for Bavaria including the background lay&r 50x. the
Howeverin the pasthe IHK Munich had to maintain their geo bataa, 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.
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Figure 2: Schematic cascadin@pserver enhancing geodata of the BVV with local layers in SISBY

What are the benefits? With this new geoservicarthmmtenancef the geo base data is outsourced to the specialists of the BVV and
the geo base data cefficiently ard economicallype usedn 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 valuablerpactical experiences for the geo information economy were miadbe future standardized
geoservices in magpplications by e.g. enterprises and in the administration csimipédy and economicallysed Under the view of
eGovernment gebase data as well as official statistical data and official directory services should be offered ceturpleeent
inefficientmultiple data storage and support information exchange between authorities/supiefsture
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Bavarian Authorities Online Land Surveying Office Bavaria
Figure 2: Schematic of future AeGovernmentf 1

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 protectioand planning as well as running the public heajtstem with 5 municipal hospitals. The initiper based
environment atlas formed thearting point for the now internet based map services. These are used for internal information and
quality controlsystems as well as public information. In the environnad¢ias 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 Enviromment 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 integratingnages from different
services, but they need additional service types when it comes to delivery of location based alphanumeric data. Fosahihgurp

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

and vector data, Web Feature Services operate on vector based data sources only. Delivering the query results in XML formé
through the HTTP protocol, their Geographic Markup Language named XML dialect transports the coordirsdtengatith 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 tbi\eeatat 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 norms
mapfiles:

File Edit Options Buffers Tools Help
Cex3En ¥ BRIE?

# MAPTITLE "Lérmminderungsplan Stand 11/2002" g
Map

HAME
PROJECTION
### wis/wms required
END
WEB

METADATA

wfs_title ki wis required
LAYER
HAME 10
METADATE
wis_title 44 wis required
END
DUME TRUE #hk wis required

PROJECTION
### wis required
END

... I
END + map X
-0:%#%* laenm.map (Mapfile-Generic)--L2d--C5--All-————=————————————— [__g
The presence of a WFS for artain map can be checked with a http request in standard OGC
Agetcapabilitiesfi format
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http://maps.local/maps/laerm112002?SERVICE=WFS&VERSION=1.0.0&REQUESTapabilities

The actual call for data is done through a fiGetFeatureo call
http://maps.local/maps/laecrm112002?SERVICE=wfs&VERSION=1.0.0&REQUES®TEFeature&TYPENAME=I0

Precondition for a call like this is, that the apache webserver's alias feature is used to implement a shortcut ndiatiosugdr
lengthy mapserver call.

3.2 Architecture
The getfeatureequest returns data in GML format:

Datei Bearbeiten Ansicht Gehe Lesezeichen Extras  Hilfe ‘ﬁ http::‘fmaps.IocaIfcglfmapserwt‘llmax?map=fdatafmapserven‘rneD

CE - “local | jdreamn [ JMezilla [ GIS [ )Security | Jweb [ Jperl [ JRGU [ ) [DFHTPIML | ) MILES »

E*

- «<wfs:FeatureCollection xsi:schemaLocation="hitp://iwww.opengis.net/wfs htip:/schemas.opengeosp
http:#/maps.local:80/cgifmapservd4 1max?map=/data/mapserver/maps#festfinternfaerm1120024aerm1120
- <gmi:boundedBy>
- <gml:Box srsName="EPSG:31468">
- <gml:coordinates>
4456570.367188,5326524 445846 4478615.443146,5343369.252784
<fgml:coordinates>
</gml:Box>
</gml:boundedBy>
- «gml:featureMember>
- <10>
- «gml:boundedBy>
- «<gml:Box srsName="EPSG:31468">
- <gml:coordinates>
446471 2"11501562,5339969.683594 4465707.437500,5341325.582031

|=

[

|ﬁ | Fertig

»

As today's browsers css (and more so xsl) capabilities are very limited, this returned data has to be reformatted on the server. T
multi-tier architecture of RGU's and IHK's internet map service allows the additional implementation of a reformatting Riyer. PE

as the standard programming language for the application meanwhile has enouighXMiltfeatures to make this task easy. In the

final application, the user will see no difference between a native call for alphanumeric data and results retrigled ¥we8

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 applicétitm//(vww.mapbender.ojgis an example for this
technique.

Unfortunately, in the current situation security of the data has high priority when publishing internet services. WHSBereturn
coordinates of the data as well as the alphanurfeatare 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 preventahreafithe 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 fiftocessed w
XSLT spreadsheets, which, for examplestjtemove all vector data.
Postprocessing of the results in the application-fomaat 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, greéah ditento be put on
limiting the cpu load of those calls, as a request could easily cover the whole area of bavaria on several layern igigaliytgs
of data to be transferred.

The second technique is easier to implement and adapt, howeveriiesetight 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 anaintenanc
burdens. WFS will dd the necessary information level for inildministration 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.
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http://maps.local/maps/laerm112002?SERVICE=WFS&VERSION=1.0.0&REQUEST=getcapabilities
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http://www.mapbender.org/

OpenGIS imactioni Field-tested Web Map Services (WMS) and experiences with Web Feature Services (WFS)

Administration itself unfortunately is quite slow in adagtWFS, 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 the
application and leaves room to use already preseatiffitf 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 integrattobVdi 80
and WFS services with local mapsic8ing to the current way of servereprocessing 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 curredtfproffer
public participation at the Danish municipal and regional websites respectively. The Danish physical planning systeheHhastfor

35 years consisted of three hierarchical levels: National, regional and municipal. The regional level hasanged&d/ironmental
issues and everything concerning planning and administration edinfbam areas; costal areas, nature preservation and restauration,
agriculture, natural ressources, water quality etc. The Danish government has recently decidedndte eira regional
administration level and transfer the planning tasks to the municipalities, who has up till now almost entirely deahmiii pf

urban areas. The problems and complexities that has to be handled in the open area planningndifiesér@aoncerning urban
areas, often there are substatial conflicts between utilization and protection of the area ressources, and the moeepalibes
develop methods and strategies to handle these new tasks. Among the challenges is to oféeardedinvincing information
about the potential conflicts between nature protection and economic development. The purpose of the mapping is therefore t
compare the tools applied to the different tasksrban and nowmrban- to clarify which kind of panning support systems the
municipalities will need to develop to offer the same or better posibilities for the public to participate in the plasoesggsrand
discussions.

1 INTRODUCTION

All over Europe the transformation of the public sector to meetahuirements of-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 tadiest 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 treegioblin a

more flexible and efficient way and with higher &tyaof 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 appittatizns for

on the public aut hlsorapplies te sequlatarg frqeesse® and admimisirative procedures involving geographic
information, such as physical planning processes. Some processes and applications are fairly simple to digitise arat arrange f
selfservice; if the applicant fulfils ¢hconditions 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 madelieivhgtdiea
allowed in each localnit. 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. Conitarymehdn

gaining permissions for arease 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 contiedittory in

of protection and utilization of the natural ressources in the area of concern must be balanced against each othercifigis bala
often extraordinary complex as the weight of the individual elements vary in differing situations and determioiagié&mnd on

the very local conditions as well as overall considerations. Administrative procedures like that are not well fiit foicselfie
webpages, or would in that case require a very detailed regulation of the rural area. There is nddradigolations 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 year2004 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) a
municipd. It has now been decided to eliminate the county level and transfer the administrative tasks partly to the statetand partly
the municipalities, who in term should be bigger than they are today. For the physical planning this means an interetyunew st
where the municipalities, who has up till now primarily been occupied with urban planning and local infrastructure assunesy fr

on must handle the rural area, nature and environmental planning. In terms of methods the municipalities aeel hot tEanew

tasks, that imply a much more individual and judgement based administrative pracsis. At the same time grassroot orgadisations
local groups of citizens express concerns that the new municipalities will weight issues of nature and emvimmen than
concerns of economic development when competition on factors like retailing, business localisation and places of employmen
intensify among the new bigger municipalities. Consequently, there is a need for development of methods three fitowairig:

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, naturdicoreserva
economic development.

This paper reports on a research project that aims at elucidating and developing such tools and methods. The firgestap has b
monitor the diffusion of Gbased services offered on the municipal and county websites respedhesdg services are classified in
order to give an overview and make a comparison between the two levels of administration possible. Focus is then anthe tools
services offered by the counties, in order to find which of these the new municipal seouiti 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 reforrmé&tbatithe

for classifiing the tools and services will be presented, as it forms treedbdise 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 welldefimethtsom

of the big jigsaw puzzle of planning and administrationhef $ociety. 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 oVeievelopment of the country. The counties are responsible for handling larger
environmental issues and everything concerning planning and administration-oftaonareas; coastal areas, nature preservation

and restauration, agriculture, natural ressesy 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 updatedayclasg} years
and the intentions and visions iretregional 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 muricigaiplan
years cyclus. Regulatiorend 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 wdaighfor issues that concern the larger environmental and natural
structures. Furthermorée 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 curent administrative structure consists of 270 municipalities and 14 counties. Since the forming of this structureein the lat
6006ies the tasks of the public authorities on all | feheel s have
social and environmental sectors. This development has led to a situation where the physical size and economic céplabalities o
municipalities and counties no longer match their tasks. Smaller municipalities (some with just a few thousands ofsihdatitat

have space in the budget to employ the necesarry expertise personal to handle new environmental planning and corfiteol tasks. T
counties for their part have proved to be too small to handle the task of being responsible for the hospita tskitteat takes up

more than 80 % of the countieséd budgets. These fact gtivar e amon:
structure, in Denmark known as the Structure Reform. Other explanations are purely based in éhebjmgiyical visions and will

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

The future structure comprises 5 large regions and a yet unknown number of municipalities, probably about 100.large ne
regions will no longer have an independent part to play in the physical planning. All planning will from now on be hatigéed by
municipalities and by national institutions. The regions will play a part as formal watchdog of the municipal plaminivigh no
actual power of veto or political influence. This puts a very heavy burden of new tasks on the municipalities, taskdangésthe
municipalitiesi if any at all- currently has the competence to lift. Although the new municipalitiesbeilarger than the present
they will not nearly match the volume of the counties. This still puts a limit to the number of specialised personeldipalmuni
administrations can afford to employ to take care of the administrative procedures concerrénigrémesdration. A central premise

for the restructuring of the public sector is that it should be carried out without increasing the public expenses, hgeaning t
transformation should take place within the limits of the existing municipal and regiorgagtbudlo 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 decresedhe num
employees in total.

2.3 New tools needed

This is the background of a situation where thening 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. Furthermare there i
need for the municipalities to forestall anytiqiie 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 gratomssid

of nature and inveronment to the advastagf 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. Genefidc teoiss

that might cover many of the above menédmeeds are Webbased Planning Support System (WPPS) (Peng, 2001) or internetbased
Public Participation GIS (PPGISETarver, 2001), (Weiner et al., 2000f special interest are applications that can support and
communicate processes and decisions tleabased 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 thegent 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 telgaudhogy
municipalities and counties aliyahave 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

11t must be noted that there are substantial disunities between the government and the opposition about the future afrthagiaemting system,
specially the role of the nevarger 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 oppqsitien avia very
likely to change substantially the appointment of tasks concerning physical planning giving more power to the regions.
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andyse the difference between the municipal tools and the applications developed by the countiestanctadfr which kind of
planning support systems the municipalities will need to develop to offer the same or better possibilities for the public to
paticipate 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 munioipatyand c
administrations. As the applications in focus are offered by Publicofitids (PA) on their WEB sites and offer acces to Geographic
Information (Gl), 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 PA& \WiBd

and classified due to their characteristics. For the classification a method desciiBednpagna 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 290(Beiipe

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 varaatttas are

and technology, called CTM (Content/Technology Matrix). The content level€AGAaries from general information concerning an

area or territory, over planning documents, raw downloadable data to bidirectional informational tools. The Techi®logy a
comprises 5 steps, TI5, moving from static maps in html or PDF documents via more and more sophisticated and dynamic tools to
advanced WPSS functions. The two axisod6 form 20 cells each
applied technology. As shown by (Campagna and Deplano, 2004) with regards to the Italian case study using the CTMIdé is possi
to classify the PAGIWEB in a way that makes comparison easy between institutional levels, between different countries, and ir
different time steps. Tabel 1 shows the C and T levels of the matrix and the generated matrix cells.

T1: Web browsing, T2: Interactive map | T3: Highly T4: Basic webkGIS T5: Advanced web
static maps (HTML | images interactive, dynamic | functionality, search, | GIS functionality, 2

ContentTechnology T : o
and PDF) maps, mulitimedia, query and analysis | way communication

3D, VRML

C1: General

information of city or

area, turistmaps etc CiT1 CiT12 C1T3 ClT4 C1T5

C2: Plans and

planning information,

information about C2T1 C2T2 C2T3 C2T4 C2T5

envronment and

nature

C3: Raw data,

downloadable in GIS

or tabel format C3T1 C3T2 C3T3 C3T4 C3T5

C4: analysis tool,

focused bidirectional

information flows C4T1 CA4T2 C4T3 CAT4 C4T5

Tabell The elemert of the CTMi 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 ¥&8 applications with feedback tools. All 14 counties have implementedGA8kto

provide plotownersagricultural consultants, property handlers, windmill owners, municipal authorities and other professionals with
updated information about regulations arwhings in the rural area. The functionality and level of sophistication of the county
PAGIWERB 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 siewvefthe diffusion of PAGIWEB. The
scales of content and technology,-C4 and T1T5 are nominal in nature but do also imply a clear progression towards more
advanced tools and higher levels of interaction and participation. Although the allocatierP&&IWEB 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 certsMEBAG
falls into. Hence the resulting classification can be considered quite consisteasd the comparison of the resulting matrices
spatialised representation is compiled by calculating the cell density of the CTM. The results are shown in figur 1 antéddmme
the following two paragraphs.
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Figur 1 Spatidisation 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 vemshage

with the main weight centered on the C2T1 cell and a smaller accumulation around C2T4. To put it short this reflecBathiahthe
municipalities who offers PAGIWEB either do this in form of master plans and local plans wd&®DRents or as releely

advanced municipalweB|l S6 i ncluding planning zones and related informati
masterplan in PDF and a w&lS and in that case they are categorised in the highest of the two categories. Thé \8bnd &to u

the municipal websites are very similar in structure and functionality and must be considered a reflection of the peo@ists th

vendors currently offer. There are only a small handful of firms selling these solutions in Denmark, and it camomdtded from

this first survey wether the functionality the webGla®@&s encomj
shows what the vendors are capable of delivering. A small number of municipalities have developed thesiteonen(er developed

further the standard solutions) to better meet the requirements of a planning information and participation system. @nfekénpl

is the municipality of Aalborg that offers access to statistical information, gives tools foriataysd on the users own preferences

and offers the data for download in tabular formats as well.

The nearabsence at the municipal level of PAGIWEB in the C1 category is worth noticing, and two explanations come to mind. One
is that very general purpestatic 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 Gl very often focus this communication on themes related to
planning and thereby move tategory C2. Each municipality is only classified once and always in the highest achieved category of
PAGIWEB found on the entire website.

Contenttechnology 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

Tabel2 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 altobtigh some
counties had more than one apalion 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 colWEBPAGI
are generally higher thahe municipal applications. 10 counties offer their GIS data freely for download in XML/GML or software
specific formats (Maplinfo or Arcview). In the download sections the counties usually also links to freely downloadaldevexts

like ArcExplorer or MapView. These services are partly a consequence of the Aarhus convention (UN ECEhd0883%ures
citizens in ratifiing countries free access to data concerning their local environment. Formally seen this obligataaty ifubilled

by the webGlIS, 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 agreemente fioatie bas
usually donot make such a free service possible.

4 counties have applications where the citizens are encouraged to make online registrations of occurences of hogweed and othe
kinds of weed that spread vigorously in the uncultivated parts of the rural areaguse® fihese are so far the only instances of

PAGIWEB where the citizens can act directly as data suppliers. A number of the municipallwebd as wel | as most o
webGl S offers functions for fAred]l itheimagand pradideg guidandeiorshow to attachar mar
screenshot of such a redlining to an email to the admnistration for commenting and questions. In this way the citizgmegn au
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Future tools for area administration and public participation

their comments and questions with Gl but they do not directly supply thieatjgm 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 theacitizens
digitalise and submit Gl directly online will be an obvious parfutidre PPGIS, and for that development a closer examination of the
experiences with the hogweed registrations should be made.
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Figur 2 Online tool for registering occurences of i.a. hogweed. The citizens can place a marker eiveredthas been observed and supply
additional textual information about the observation.

Another application worth mentioning is the 3bdel of North Jutland. In October 2002 the-&aplication was launched, using the
TerraExplorer from Skyline softwargystems. In this application the users can fly above and investigate the entire region of North
Jutland visualised in 3D by an orthophoto mosaic drapmped on
another, circle round specifigdrgets 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 surrouneéirggg. Diff
themes can be applied toet 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 farnd mill
combination wih electronic meetings these scenarios were valuable suppliments to the more traditional means of debate anc
participation in the planning process.

All counties specificly stress that the data in the PAGIWEB are purely consultative, several of the teemepracise at a detailed
level and the shown registrations do not per se constitute a legal binding or regulation on the property. In theser avalysithiéga
counties implicitly try to communicate the complex nature of the judgement based adnmirigtratesses and the fact that the maps
can not be interpreted directly as a guarantee for permission or rejection in any specifitheagaestion is wether the non
professional users will understand these distinctions. And if they do, will they tamtkistoo, if a future municipal weBIS have
the same sort of declaration following some of, but not all, the data?

Contenttechnology T1 T2 T3 T4 T5
C1 0 0 0 0 0
Cc2 0 0 0 2 2
C3 0 0 0 6 4
C4 0 0 0 0 0

Tabel3 Results ofhe 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 countiesewef undament al determi nal
departments for nature and planning were among the pioneers of GIS use from the very beginning, and they still madf the lead
gecotool implementation in Denmark. A strong professional network between theof@issional in the counties have further served

to consolidate this, taking advantage of synergetic effects of common data models, application development etc. The\CTM clear
reflect this fact, and also shows a will from the counties to do more thanfiush 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 publi@mather th
involving the citizens actively in the planning processes, at leagt wioemes to the implementation of relevantlfaked tools.
Unfortunately, this is not just a simple matter of implementing the aedequate technology. When it comes to a thingnigkéheffer
municipal data freely for download, legal, institutional asdr@mic 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 dikepiration

one on county level. Merging 270 municipalities t@ai100 is not going to be an easy task, and among tipeo®ssionals in the
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municipal administrations there is a clear recognition that a smooth transformation can only be accomplished on basid,of a so
common (geo)data model. A common data strudvaseed 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 theheasks of
respective administrations, and that the counties due to their capacity and professional networks have beémpidecix

PAGIWEB of much higher and more consistent sophistication than the municipalities. The basic functionality of webGl8roffered

municipal and county websites are not substantially different, the difference here arise from the thematic lglyeirspaiogerties

and the fact that the counties make a serious effort to warn the public not to take the information in the maps taottitepak.

But in addition to the basic webGIS functionality many of the counties offer tools that substantelk pands t he publ i cd:
take an active part in the planning processes. Further investigations in the presented research project will take ititesedsets

considerations in order to evaluate their feasability and applicability to the newipal 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 mdnicipal an

county websites.
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CENTROPE_MAP: Building a Cross-Border Geo-Data-Infrastructure

Timo VON WIRTH, Manfred SCHRENK

(Mag. Timo von Wirth, Project Manager, multimediaPLAN.at, Baumgasse -283@Wien, tvw@ multimediaplan.at
(DI Manfred Schrenk, Managing Director, multimediaPLAN.at, Baumgasse-2838 Wien schrenk@multimediaplan)at

Providing a highguality smtial 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 betwean Euro
regions. For a comnmodevelopment of the Centrope region, crfoseder access to adjusted and standardized spatial data sets is

essential. In the framework of the Hikerreg IlIAAPr oj ect @A Bui l ding a European Regiono,
reliable cooperidve structure will be elaborated. (www.centrope.info). Centrope MAP is a pilot project within the main subject area
ARegional devel opment and transportationo.

The enlargement of the European Union with 10 accession countries mainly located in middéstand Europe is seen as a
challenge and development chance for Austria and the bordering membside the Vienna Region consisting of the Austrian
states Burgenland, Lower Austria and Vienna the Centrope area also includes the neighboring JihofSmatrskforavia) and
Jihocesky (South bohemia) regions in the Czech Republic, the districts (Kraje) Bratislavsky and Trnavsky in the SloviakaRepubl
well as the regions (Megyek) Mos@yor-Sopron and Vas in Hungary.

CZECH REP.

|
Tébor ® Jihlava

°
LS Trengin

o Prievidza
Ceské Budéjovice
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Nitra

Nové Zamky
Komérno
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Fig.1: Centrope regionGeograpkt Overview [Sourcehttp://centrope.com/static/files/centrope/centrope_region.jpg]

The economic region Centrope is pursueihgRagijornm.edThmadrkedii
countriesi 1 regioni 1 digital geodatasefican 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 Lowe
Austria, Burgenland and Vienna, a digital base mapttie 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 standardidhtisn as we
cooperation initiatives for easier data accest@ata 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 @atbeees the
integration of new data and knevow.

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 managem
system. he webport al includes a AOnline Searchfi function for
OpenSource MapServer for the visualiszation of topographic data. Another aspect of the project work is the description of
possibilites forthe integration of permanent monitoring data. Integrating spatial monitoring applications allows the data use for
szenarios and development predictions. In the-tenm the initiative aspires a data management with full interoperability of systems
and fomats, based on international standards. This would also include a consistent metadata documentation as well as genel
agreements on data provision and data use.

Therefore the implementation includes the following work packages:
- Development and further exsion of spatial and attibute data for the entire Centrope region
- Harmonization of data formagsd procedures for a common intraregional data use
- Implementation of a basic online spatial data catalogue
- Configuration of an Internet Map Server for visuatian 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 European level, Centrope MAP project should be built on the following key principles:
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e Data should be collected once within the region and maintained at the level where this can be done most effectively.

e Spatial information and related attribute datatbe Centrope region will be combinable from different sources and
can be integrated by many users and applications.

e |t must be easy to discover which geographic information is available, fits the needs for a particular use and under
what conditions it an be acquired and used

e  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 liizal and legal agreements which are cannot be part of the project.
Info an the actual project status is availabléntip://www.multimediaplan.at/PROJEKTE/CENTROPE _MAP/
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CENTROPE_MAP: Building a CrosBorder GeeDataInfrastructure

Fig.7, 8, 9, 10: Actual examples from CENTROPE MAP
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Dichtung of Standards andWahrheit of GIS Data for Spatial Planning: CrossBorder Case

Karel MAIER, Jakub VOREL

(Prof. Ing. Karel Maier, CVUT Praha, Faculty of Architecture, Thakurova 7, Pnadiar@fa.cvut.cz
Ing. Arch. Jakub Vorel, CVUT Praha, Faculty of Architecture, Thakurova 7, Hedud, vorel@sklep.fa.cvut.gz

1 REASONS LEADING TO STANDARDISATION

After information technology has enabled developing huge data storages and their remote providing and sharing, the value c
informatisation cosists increasingly in networking hitherto individuald-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
secondary use. In fact, mastat a sets are built secondarily wupon another d
ones. However, the secondary and, more generally, multiple data use by numerous users emphasises the need for tikty transfera
from original, prinary manager and user to other subjects: secondary users of primary data, those who use the primary data fo
creating secondary dat a, Atertiaryo users of the sem®ndar
standards for datdecisionmaking 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 spe
procedures to premé 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 ttetastdteus,

can ckvelop the environment for intragovernmental standardisation and transfer of GIS data relevant for planning and subsequer
decisionmaking. Outside the public domain, data producers are not subjected to the standardisation imposed by law. However, thei
standards may be driven by demand, discipline and technology. As such, the standards will be part of a company strateitg/ to reta
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 inforiation for a
users. In tk field of management, the continuously updated databases may change the very system of planning andad@uision
towards continuously updated strategies supporting operative decisionmaking. In the domain of data procured withintquublic sec
the assumption is that those public data that are designated to be distributed will be certified concerning their quality andyconformi
with the standards. These data will be considered and treated as public goods and therefore it will be convenient vitien the pu
authority will systematically maintain its quality and stability. The high quality of public data will be transferred iiviedde
datasets. That kind of standardisation isdogvn, administration driven. On the technology side, market forces will mgkally

all GIS technology producers offer similar functionality. The only way how to increase the use of their technology is tioelowe
transaction costs of data use by agreement to standards. Both fpublandata producers and technology produtes will be

market forces that will make them standardise their production in bagiomanner. As it happened with railways in the 19th
century and electricity networks and telephones in the 20th century, numerous formats of GIS data will menggeistarsilard 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:

Ainteroperability by technical homogeneity of détatardardized exchange format is the precondition for building up
distributed data stores

Ainteroperability through common structure (syntax) of datzpological as well as attribute description

Aretaining semantic value of the entering and outcoming latzommon ontology, e.g. using unified terminology The
data standardisation has twofold perspective: syntax and semantics.

AThe syntax perspective focuses on interoperability of various information systems (exchange of data between various
systems) anche 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 an&ied, 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 receivin
meaningful results at the end of the processing.

AThe data semantics is always closely linked to the ontology of particular disciplines. It cannot be detached / separatec
from the assumptions, missions and practices of those disciplines independently from the other perspective, which is the
semantics of ata.

While the syntax perspective is central for IT and GIS experts, it is the semantics that is very important for secoassignptof
data users.
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1.3 Potentials, constraints and bottlenecks
The process of standardization in general brings varioustmiteand constraints:
Potentials:

Atandards enable to apply the information technology in solving real problems by standardised problem situations with
standard solutions.

Astandards rationalise the behaviour of individuals so that they do not intafgrawith other in their effort to solve the
problem; in this way, the standards are a prerequisite for the effectiveness in attahtefinae, shared aims.

Constraints:

Astandardisation tends to reduce the description of the problem into limitefistebdard elements; consequently, only a
selection of -definedandwelkndwn problemsis solged, evhich could further prevent from identifying
finen andardo problems and/or fAhiddend sources of probl ems.

Asanctions for not respectjrstandards may hinder the creativity in solving problems.
Standards are efficient -caust ol oanngd aist st hseo | purt o JoEfiredpaiceiureliayithaat atra iyn e d

these constraints, the fol laoomd ntgh efiisrt amellae dantp afi $ tea md aorfd op raopbpl |
summarised:

problem Astandardid approach for sol

users lack orientation in the information environment Acommon data patterns, formats or their description proce

of their creation

auomatic processing of data is impossible because Ainteroperability by technical homogeneity of data

incompatibility of input data and the program that process th¢ & o mmon exchange format (XML)

data cannot be compared because of different procedfitiesir | Astandardised procedure for data creation

creation Aommon ontology and unified terminology for retain

semantic value of the data

normative knowledge that directly influence our behaviou Acoordination of the behaviour of indilual actors

missing. Astandards based on agreement and/or enforcement

1.4 Wabhrheit of GIS data standardisation

The nature of GIS data makes their syntax standardisation economically constrained. The various aspects of their gabgraphic a
topologic quality, etc. ahdiverse 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,sgieirgbrofe
concepts, viewpoistand 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 standandisation
focused to metadata. Metadata seems more producityecansequently, 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, standaatisehmetad
describe the data syntax. The accessibilitynefadata 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.pfbducer sid
metadata standards therefore @fyethe 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 inréasirsgof dec
costs of metadata creation amdintenance and increased rate of their usage arrive.

2.2  Goals and efforts
The standardisation of metadata should lead to following goals:

Ato neutralise technical problerighe main objective is to ensure the interoperability of numerous data storeettuata
creation and maintenance can be partly automated

Ato guide the search for informatidrthe standards will ensure that user will know in advance what data characteristics the
metadata covers. In this case the metadata specify mostly techificadation. The information on the data semantic is
represented only by category fAkeywordso.

Unlike the data syntax, the data semantics cannot be fully reflected by general metadata standards. In effect thistéskotSe
standards build up generainiversal 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 niwenapecific
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The ISO/DIS stagiard 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
several efforts talevelop an international standard for metadata, e.g European EU CEN 12657 andide®d80/DIS 19115
Geographic Informatioii Metadata: the latter seems to be a groundwork for the future unification even in Europe as the process of
acquiring has starteals European standard. The ISO metadata standards offer description of geographic data generally but it alsc
enables to build community profiles with information for specific users. The general metadata descriptions relateshtughestec

of GIS data prduction and use. They are for biggest part technical specification of datasets. The rest of the general standard o
metadata addresses the accessibility and management of data. However, the approach is generalist for the informatitan on the d
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. Inst
national standards have been developed here and there, making the issue of future shifotm anternational standard even
trickier. The presently existing metadata obviously do not comply with the formal requirements of the ISO metadata staetlard a

as any other generally acceptable standard for the description of geographic datad ltegoine a lot of time and resources to
achieve any kind of such standard for the existing data. Thévensfit ratio can be very disadvantageous for the primary producers

of standardised metadata as they will not be immediate receivers of the Bewsifite 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 aalyievable
for the metadata on basic geographic GIS data, while the secondamyretzted on the background of the basic data may make
reference to their fAparento data set. Wi th differ etatannptace
be overestimated but it will be difficult (and costly) to achieve #ippropriate 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 statytory, legal
defined registered data sets of information systems for pubficnédration, 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 impleofentatio
metadata standards. Beside the statutory, legally registetiedritgarian 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 fanaystomers
make the data managers / providers / suppliers to lgowith 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 informatibonbas

the data will be highly priced, frequently needdata 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, thgtata descr
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 demaugeghy, ge
statistics, environmental protection, moment 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 ofptzoesag
Information technology can alsosdeminate 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 establghyactmamunication on planning and
development issues between plasnand 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 defaheshapgebdal Tpl den
planners need information in a broadest sense of the word. Information science distinguishes several levels of itemetioninfor
management (Laurini 2001):

Adatai strings of digits, letters or any other symbols withany semantic connotation
Ainformationi the data that have a meaning for their user
Aknowledgei the application of information that supports reasonable deeisaking.

Only data and information is the concern of this paper. While data can betradsind processed again and again, information is
rather specific to the individual data user and to the intended use of knowledge. John Zeisel (Zeisel 1981) recogmsssafvo ty
information in planning:

Ainformation that describes planning proposaiis the form of written guidelines or more physical and concrete plans.

Ainformation 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 informé&gionirig s twofold:

APlanners 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 infodreisnch
it should help stakeholders of development to make proper individual decisions.
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AOn 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 plangin

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 objectd their geometry existing physical objects and existing physical objects| depiction of the proposal in the forn

and topology, their phenomena that are possible to | and phenomena that areg of GIS objects
geograhic referencing represent by points, lines, possible to represent by

polygons or that are sampled int{ points, lines, plygons or

raster geographical data that are sampled into

raster geographical data

depiction of the proposal in| depiction of the proposal in the | GIS methods of spatial | the properties of proposal

the form of GIS objects form of GIS objects analysis pls nonspatial
analysis
nongeographical data properties of abstract objects thg nonspatial analysis and | Aproposed image of future state

are not possible to represent as | human judgement
GIS objects. Some of those )
properties can have spatial impal Awritten record only
related to GIS objects

Aqualitative aspects of proposal

Planners use all the above stated information to propose solutions for problems. GISs offer variety of spatial analjbiytacts

centred to malyse spatial relations between objects. The GIS can be also very well combined with other kinds of models that
represent noispatial aspects (economy or demography). On the other hand GISs are based on the assumption that we are explicit in
the spatial gtent 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.-fdtEmalokind of test must
persuade abouhe 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 remutiesl just
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 qedysiéng, a

was made of theikkds 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 piaeedfin

the fdlowing categories:

character the reality presented origins of data validation
hard physical reality modelling physical reality easy to validate by eyewitnessed
confronting themodel with the reality
legal reality derive from law confronting the data wh relevant legal
instruments
soft values, opinionsnd enquiry or othesociological depends on the method but itisvays
judgments research, informal interviews, restricted to certaispace and time
studying media issues, etc.
Intentionsi declaraibons of Plans, strategies, projects If the intentions are projected into mate
intented change form (plan) than they can be tested on t

backround of other information

Outgoing data and information

character The reality presented Data validation

Hard Analyses as outcomes of research Obserbation and/or by Scientific tests and proved
experimental manipulation wit analyses
the objects or logical inference

Planned (future) physical reality: it can span fr{ (statutory) plans, projects Belief that plans will come
the edge of fhsi@ar dnesg true; the risk that they may no
] be Atrued in
strategies, prognoses the power of those who are
" expected to implement the plzg
SO visions in question
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In fact, o ruéntifiable Wata afidiagic tdansformation 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 consieleagion i
effort to conceptaliseaGlhased pl anning process. The fihardd data can be

be a great help to classify the data. For the data on physical reality, the main focus of the metadata is in gerseiplinedret,
description of the GIS data (topology, geometry, time relevance). For the data on legal reality, one needs to undersieaditiggir
fordecisioama ki ng. The fisoft 0 d aréfeaenced) cawkandlg be saimehow standandised. &heigneetzaat
be reduced to the description of their origin, showing also their nature / reliability) and use for planning and th@esctipe
incoming data processing.

3.4 The information and power environment planners face
In the relation to information prested and decision to be taken, spatial planners can run into following scenarios:

Ahard data + rational analysissyntax of the outcome can be standardised; the syntax quality of data produced by
secondary analysis derives from the poorest quality oktiiey / incoming data sets; the data semantics can be derived
from the incoming / entry data

Ahybrid or soft data + rational analy$isyntax of the outcome is unclear, semantics varied
Alack of data rational analysis is incomplete or impossible; dnécomes are intuitive

In most planning assignments, the entry data are of varied syntax, some of them may be outdated or otherwise imperfect. Ofte|
pl anners cannot rely on fihardod data onl y. Cioforrsatog cas lmethardly, t h ¢

standardised by rational, scientific analysis only. Moreover, any case of planning is challenged by limited power to tintgemen
outcoming knowledge. Even the fully standadrhki esd enwtep wtfs pw
is to recognise and distinguish the category of data s/he deals with and to understand how much power is availablentotirpleme
plan.

3.5 Transfer for secondary analysis and use of data in planning

Spatial planning is a typal 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 othes discipl
make the base drbackground 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-gufchmakida on the
transferreddata and standard transfer of them are the prerequisite for the estimation of the quality of analyses made upon them. Th
issue of standardisation that would support the data transfer by creating transparent mechanism of it emerges as asaheafdime

the standardisation. In the intiErritorial transfer the relevance of planniredevant data to particular tiers (national, regional, local)

of planning is important. Each of the tiers places own priority on different particular issues.: The nationedianal tiers
emphasise interegional or, respectively, intr@gional balance, economical competitiveness, and higliel infrastructure. The

local tier is more focused on attributes of physical environment, visual aspects of environment anctexatbn in the space. As

it was with the data standardisation in general, also the standardisation of data transfer has syntax and semante pospeéctiv

that, the transfer from one discipline to another and the transfer between differeny)(lieg4liutional and national (language)
territories can be distinguished. The following morphological table combining the perspectives and transfers stated lasove imp
four different limits to the use of data:

syntax perspective semantic perspective
interdisciplinary transfer narrow focus of standards general barriers / gaps betwegmofessional
geographic use concepts
inter-territorial transfer diverse regional / national standards language baiers betweeterritories
different scales of the tiers pfanning
documents

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 peespasti
described above but also in terms of a (dis)batabetween 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 interdisciplinaryohétere

discipline alone, but the need of datasuppld f r om ot her di sciplines. The disciplin
need a | ot of fihardo GI'S data from outside than endogenous:s
spatial planningborn GIS dataoti de t he discipline is much | ess than the #fi
spati al pl anning on the AGIS data marketo extremely weak.

41 From Ahardo metadata to fisoftodo metadat a?

Most effort in the hitherto informatisation of planningshavolved 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, t
standardisation of metadata has definite limits botthé standardisation of their context and the extent of data sets that can be
reasonably equipped by metadata. The exploding nhumber of data and the diversification of their origin and shape bring anothe
problem on the scene: how to get oriented in the ro&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 (anéssledtthen
information provided by portals, parthegasoned 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 aksda nmm d ar d, fisoftdo and fuzzy dat a
relevant metadata), this data maydisgualified from the portals. On the other hand, if admitted, they may be misleading as for their
(not indicated) quality. Accepting that not only stalgdard, il

standardised metadata shabude 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 usangtitesh as
of reality.

4.2  Community profile: The way how to cope with the specifics of planning in its informatisation (?)

A great deal of GI'S data relevant to spatial pl annriinmamydé or i
user who ordered for the making of thaadalhe primary user of the data needed a certain scope ofnfetaation, 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. Thezeplanning needs a lot of additional m@tormation 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 efsers to get the disciplirgpecific 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 cadeaispad

as a receiver of data of heteemgous 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 matsputedbe di
whether or not, oto which extent the community metadata profile should provide that kind ofinfetenation. Maybe it should

just guide the users to get the information by themselves. Unlike the general metadata description, the communityyddofile sho
developed andnanaged 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

( Mai e rky, Varel 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 (completangss, se
correctness), spatial reference system, data language, format, management of and access to data, lineage of origimgsource line
date of metadata updating, and some more, less important for planning use. Problems emerge staedandised data, mostipt

equipped with metadata are to be used by planning community. Here probably a certain basic set of metadata would de helpful t
describe the potential use for planning but there is no standard way how to develop, verify and manage it. The intex@astansme

on the part of planning community but the major part of the needed information remains in the domain of the data driginator.
semantic perspective deserves special attention in the respect of the planning community metadata profile. tHedeuétfiil to

which extent the semanticgiented metadata should be developed, not to interfere witkrspasédic and usespecific matters.

4.3 From metadata to metaknowledge?

Metadata describe the properties of data but the properties of data plis matanformation 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 contteptualised,
constraints for their interpretations, and the definition of condbptsare represented by data. There is a debate whether the ontology
should be part of metadata or if this is the role of Arftarmation. The ontology is usually at least partly included in the metadata as
key words that define thematic area to which ttata 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 ixinffoenma¢ian. To use the
information and data in solving our ptelms 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 notyted prgpert

of these. The sources of knowledge aifferent. 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):
ABehaviour descriptors and befs
AvVocabulary definitions
AObjects and relationships
AProcedures for problem solving
AHeuristics and decision rules
ATypical situations

AHypothesis (theories)

AGeneral knowledge of the world
AFacts

AConstraints

AProcesses

The description of th knowledge base would be the role of metawledge. The metaknowledge cannot be part of metadata or
metainformation. The knowledge base as well as pk@@wledge should be built by community that share the knowledge and it
should evaluate the theory antethodology in relation to the problems to be solved. The following table summarises the previous
discussion.
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nominal level metalevel the role of metdevel who creates metkevel

data metadata Proconditions for data storagg Producers of data describe th
transfer and automatic properties of data
processing

Information Metainformation Precondition for understandin{ Users of specific ontology
the meaning of data domain

Knowledge Metaknowledge Describing the effectiveness d Problem solvers evaluate the
the knowledge use when knowledge base
solving the problem

The metadata are created by data producers as only producers are knowledgeable of data properties they create. The me
information is created by users that share the common ontology. Evetgpgyntonceptualizes the perception of problems. The
symptoms of the problem are confined into categories that serve our denahorg. The knowledge bases and rHatawledge

guide the ontology users in connecting the named symptoms with specific d@tioa.the ontology is established, it is the
independent, objective, categorical system of concepts that can be made public. It can guide the data producersan tifelataati

and organizing their meanings in reference to chosen ontology. Theénfwtaation is more general and less abstract than the meta
knowledge. Several disciplines (or knowledge bases) can use shared ontology definedibfom@tion. The metknowledge is
created by users of knowledge: the professionals and scholars. Ordyofishe 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 themefore info
the metainformation level. All three levels: metadata, mietbormationand metsknowledge play different roles, they are created

for different purposes and often by different communities of experts. The community profile of planning should focuseta the m
information level. It should be created by planners with regard#hés ontology.

5 CONCLUSIONS

The reality of GIS data diverts from the wishful thinking of GIS standards. This makes the challenge of the muddlingrtitheugh

GIS not temporal but constant issue. This is not an unknown situation for planners who gotinsethplete, heterogeneous and
outdated data in their everyday practice but is diefgéneralul t
standardisation of the description of data by metadata has own limits. It does natofitdtandard, imperfect data. On the other

hand, planners need certain orientation in the maze of data, even on the imperfect data. A flexible description of tyese alada
relevant both to the data and their users, could be a part of the comprafiigy 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 need:
support by structured descriptions, each related to one of the mengeeréd Hata, information and knowledge. Standards can never
cure our world of the chaos that is connected to the usage oflddte planning profession, managing incomplete information
environment is an everyday business.
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ERA-NET TRANSPORT i paving the way for joint European transport research
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(Heimo Kropf, Bundesministerium fir Verkehr, Innovation und Technologie (bmvit),
Abteilung llI/I7 7 Mobilitats- und Verkehrstechnologien, Renngasse-80A0 Wien, heimo.kropf@bmvit.gv.at;
Claus Seibt, ARC systems research Gmb#2444 Seibersdorf, claus.seibt@arcs.ac.at)

1 INTRODUCTION

Spatial planning is the horizontal discipline in Europe which regulspesial developments, on different geographical levels,
particularly concerning the human basic needs and basic funttibogsing, labour, leisure and transportation. The field of long
term and short term challenges as well as different complementaryaapps, like bottorap and topdown 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 ré8@hichthe Sixth Framework
Programme for Research and Technological Development (FP6) of the European Commission mobility and transport research is
major topic. Furthermore a new instrument of European research policy th&dERAcheme is heading towis the coordination

of national research policy activities (e.g. Transport research funding programmes).

Real model$ unreal world! This real ERANET TRANSPORT (ENT) initiative actively participates in framing the future transport

and mobility researchSpatial planning will be effected by the outcome of research projects funded by future coordinated and
cooperating national transport research activities between European member states overttimshmaitmediurterm, referring to
prospective mobilityresearch, infrastructure and vehicle technologies development or research in transport infrastructure capacity
managemeniplanning andadministration.

2 THE EUROPEAN RESEARCH AREA AND THE ERA -NET SCHEME

Europe has a longtanding tradition of excellence iesearch 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 fiad #ikioo o
efforts fail to add up in the absenceanfequate 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 innovatiot
equival ent t o t h egodixandnsawices. fhatr skuettir® is dalted the European Research Area (ERA) and is
regrouping all Community supports for the better coordination of research activities and the convergence of researsfatiord inno

policies, at national and EU levels.

The European Research Areads core message is the neenthet o o0\
EU through better coordination and cooperation to budtied a 1
Sixth Framework Programme for Research and Technol ogical D

Strengthening the Eur opeaNET &bemeiafinanbed Ar ead wi thin the ERA

The ERANET Scheme is about the coordinatiordacooperation 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 tine national &
regional policy level, who are either working iretMinistries or in funding agencies and are implementing programmes on behalf of
the public administration. The main objective of ERET is to step up the networking and foster the implementation of joint
national and regional research programmes by pgacattered 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 200d07 with the objective to strengthen the Ewap scientific base and to
support the structuring of the European Research Area within transport research. It is focusing transport researchllicovering a
transport modes, geographical scales (nationally and regionally) and thematic range of transpdtt rese

The longterm 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 EREBT TRANSPORT can be described as a coordinated and cooperative
European framework for transport research policy, where regional, national and European organisations coordinate, cooperate
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 existin
programmesThe conceptual framingthe thematic areas, the policy instruments, the combination of funds and the participation of
different countries 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 developmentwsiaroiwint 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 @ragcamm
other policy networks of transport research organisations and actors that supports research cooperation.

However, the focus of ERAIET TRANSPORT is to support and coordinate research activities between the Transport, Technology,
Innovation, Science and Resmch 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 gmebhorauthorities,

funding bodies, technogyy agencies and research institutions.

The consortium originally consisted of 11 partners from 9 European countries, but actually, after the first enlargendent ptoce

the beginning of 2005, it comprises 13 partners from 11 countries. These are Aastely (The Austrian Federal Ministry for

Transport, Innovation and Technology (bmvit), Unit llIAMobility and Transport Technologies), Belgium (The Federal Public
Planning Service Science Policy), Finland (The Ministry of Transport and Commung)aftoance (The Ministry of infrastructure,
transport, housing, touri sm, and the sea (METLTM/ DRAST) and
| 6environnement pour | e d®veloppement ( |aBdRegyr¢h,(BMBR anchd@dvy ( The
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 prerequisite for participation for the partners was the existence of national transport resegremmes or for the new

member states existing transport research activities. In the case of Austria it is the transport research and tramdpgyt techn
research programme fAlntelligent Transport &pesotef@2020a60ThisSer vi ce
national programmeid onat ed wi th about 35. 0 efbgraminesanantkely the ABogdamme (Austian t hr e e
Advanced Automotive Technology), the-p2ogramme (Intelligent Infrastructure) and the iSB®gramme (Innovative System

Railway). A3 aims to improve theompetitiveness of the automotive supply industry by the promotion of cooperative research and
development projects and to create new knowledge towardsepession vehicle technology. 12 aims to support Austrian
enterprises in the development and testihgystemintegrated transport Telematics applications. The range of projects goes from
intelligent transport systems (ITS) to transport related intelligent infrastructure projects. ISB aims to increase g¢hey edfil

attractiveness of strategically prortant 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 moliteds, guide

and procedures as well as topiesy 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 th
automotive, rail or Telematdis ndustry or supplying industry and SMEO&s. Furthe
transport research financing in the above mentioneepbsadrammes, not only R&D, but also research studies concerning problem
solutions for specific topics imansport.

4 STATE OF THE ART OF THE DIFFERENT WORK P ACKAGES

ENT consists of 6 work packages which are separated by the di
rul eso, t he Aidentificati on ofonaroefascofoorrdi m@d p ®ma tainodn 0¢ o otpheer a
fidi sseminationo of resul ts, the Acoordination of net work acti v

4.1.1 Development of model procedures and rules (WP1)

The aim of this work package is to creat 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 fer possib
cooperation mechanisms between natiaralegional transport research programmes. The unit Mobility and Transport Technology
(Abt. 111/17) of the bmuvit is responsible for this first work package. The work package leader is Dr. Andreas Dorda.

As a first overview WP1 drafted a rep%nf actual mtterns and mechanism of cooperation in national transport research policy
concerning especially political and institutional activities. It consists of two main parts, firstly the country desovipAossria,
Belgium, Denmark, Estonia, Finland, FranGarmany, the Netherlands, Norway, Poland, Sweden and the United Kingdom, in terms
of a comparative benchmarking, and secondly the collection epleger diagrams, which show the major national-gkayers
involved in the several described transportaese programmes.

For this overview the model of the policy circle is used as a structural element. The applied policy circle describagtpereods
and outlines six stages in a circular policy process:

1. Policy formulation(= policy description and pigly determination).
2. Policy realisation(= policy implementation and policy dissemination).
3. Policy learning(= policy evaluation and policy monitoring).

The period ofpolicy formulationis significant for setting direction and for policy orientation. At gudicy description stage, e.qg.
visions, political agendas and overall political goals are set up, while at the policy determination stage detailedtitaygeicse
strategic planning is conducted.

3 Kropf H., Seibt C.: 2004.
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In the policy realisationperiod the implementation okesearch 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 anddalsding
and budgets are negotiated. At the policy disseminatiage research results should be published and distributed in a comprehensive
knowledge transfer and a wide information diffusion process.

The policy learningperiod refers to the fact, that policy processes aredeterministic but complex. At the pagjievaluation stage
research programme and project results are assessed concerning the program or project objectives. Or at the policstagajtoring
policy performance and societal aspects are assessed along the process. The outcomes are addnesbed farthulation period.

The competencies of the ministries and funding organisations are lined out and the formal and informal cooperation arecedures
described. For example at the policy formulation period mainly the ministries are in chargenoeaveral stakeholders from
diverse institutions in finew modes of governanceo whdn) e i n
in most European countries funding bodies and research agencies play a major role, altbooghisties hold the main
responsibility. The dissemination stage does nearly not exist in the most member states. The policy learning peridtaeafea to

of a reflexive policy process which passes back experiences and results from the ongojnigipatices 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 identifyttipéceesearch
for cooperationand integration. Therefore trends in the demand for transport research in the longer term and possible areas fo

cooperation are identified in the first regbrifhe Dutch colleagues from the Ministry of Transport, Public Works and Water
Management and ¢éhTransport Research Centre (AVV) are in charge of this work package.

The fAtransnational transport research roadmapo identsidofi ed
235 available transport research programmes. Theas heve been separated into 48 specific fields. These six areas for transport
research are identified in a negotiation process in ishe EN
through integration, interoperability and intemha | i t y 0O ; AEfficiency i mprovements t
management 0; AEfficiency improvements through intellidgent
AEnvironment al i mprovement sndt MrSad ¢h y veamidc | seectued hryoliompyroo ve

infrastructure management 0.

Based on these consultation and the first results of a Delphi survey concerning transport research technologies, yaeber anal
explorative workshops and policy semis 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 co@mlihation
cooperation activitiesThe 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 fenatérsl transport research programmes. In
targeted workshop@WS) the most promising research topics will be determined heading towards joint activities. The first research
cooperation topic was based on workshop results dEtinepean Platform for Transport Research (EP;Ti)ich organised several
workshops amap pr ogr amme managers and policy makers in 2003 anc
reliability of passenger transporto, which will [l ead to the

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 poliay level, th
programme development and implementation level and the project level in transport research.

On each stagef 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 policyaitigplemen
stage five lgels 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, apsrkstvia the Internet), as well as information on programme
structures and programming mechanisms.

Joint project definition and clusteringhe projects remain independent and financed by national sources, but common goals and a
common approach are dedith in order to integrate the project results.

Joint projects joining the activities in one project with one management and one budget.

Joint programme implementatipNational programmes or part of such are coordinated in time and modalities. The otaoobse
joint projects or pure national projects. All researchers are funded from their own country.

Joint programmingresearch areas, modalities and a financing model are established among the participating countries. A joint call is
carried out and theest research proposals will be financed

Due to the fact of diverse national transport research policies and research funding systems in Europe many barfieas¢iagal,
administrative etc.) may and will occur and have to be taken seriously iid@eration defining criteria for trasmational transport

4 Halbesma S.: 2004.
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research. The formulation of these criteria will need detailed preparation heading towards acceptable guideliNST ERA
TRANSPORT defined the highest level of cooperatioas the ultimate amb@n i namely the creation of multateral transport
research funding programmes with joint calls, joint evaluation procedures and a common funding budget by the end yédhe five
period.

For further information regarding ERANET TRANSPORT please visihe webpage www.transpeera.net.
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The Social Construction of Virtual CitiesT
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E-mail: rfirmino@sc.usp.br)

1 INTRODUCTION

The massive diffusion of new information and communicatiohrielgies (ICTs)i especially the more recent development of
mobile and wireless technologids has necessitated a through-canceptualising of the relations between space, time and
technologies. Citynakers and urban scholars currently face an enormmlieiege, 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, plapolicy an
agendas. This dédparadi gm c h aled relateg todhe anglysie antd mandgénent of spatlaleecanamic,g e
political, social and cultural aspects of contemporary urban life, and constitutes perhaps the main task in thinkingeltiongh
between cities and ICTs.

In their pioneering worlelecormunications and the CityGraham 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 ecoaonhy, social
cultural life, urban environmesitinfrastructure, urban physical form, and planning and governance. A whole chapter was dedicated

to the conflict between old and new paradigms. I mpolengant |y
of invisibphysiyoéal(taspeaotn of I CTs) , the 6édconceptual chall e
cities), and the oO6challenge to urban pl a-modérmngtiorkedcitye conf | i ¢

Based on this and otheontributions, 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 ttendindeos

this compex relationship and, at the same time, to look into more detail at two cases cfecbaological 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 whiahel@fitdlucing complex conflicts between traditional

and new paradigms of space, time and technology, and creating some conceptual dilemmas for an integrative development
technologies and cities. For this analysis, | will concentrate in local goverramions towards integrated urban and technological
strategies, in the field known as urban technology.

The approach | have taken is supported by the theory of Social Construction of Technologies (SCOT), a paradigm that sets out
explain the most intimat political and social relations involved in the introduction, acceptance and absorption of technological
artefacts within a social context. | believe that this approach offers an invaluable tool for understanding some ofrttas dilem
presented to local #éworities by the socidechnical 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 challengiesiab tradi
paradigms of space, time and cities, especially tfaxse by planners and citpakers. Secondly, | 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 analyss of wha
been found in Newcastle and Antwerp in temfisvisions and interpretations to the relations between ICTs and cities, towards an
integrative urbastechnological strategy. Finally, in the conclusions, | briefly put the previous parts together in discussing the
strategic approaches for ICTs of Newtasind Antwerp and their relative advantages.

2 PARADIGM CHALLENGES: UNDERSTANDING ICTS AND SPACE

To comprehend the very concept of space, there is a need to first understand what the space is\ccadéing. to Santos (1997)

in A Natureza do Espagthen at ur e of the space), space is an indissociabl
and 6systems of actions©o. I n other words, this is mshfaes mak
and flows. Thespace 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 whicl
actions are done and, on the other side, systérastions lead to the creation of new objects or affectepistent ones.

That is the way the space finds its dynamism and changes itself. (Santos, 1997: 52)

ICTs were added to the conglomeration of systems of actions and objects which together deeecottsimake space a couple of
decades ago. Information and communication technologies are increasingly considered part of the sum of actions anat objects th
make up our daily lives. At home they are in the living room, the study and the kitchen. &latyark, 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 th
influence on urban lives.

ICTs and their effects are extremely difficult to pinpoint, partie do their invisibility. Unlike transportation and other traditional
types of infrastructure, ICTs rely on underground or covered networks of fibres optics, radio signals, microwaves tsd satelli

These particularities mean that everything associattidtiag 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, provokea paradoxic
complexity/vagueness. This, in turn, generatesdisseminates extremely disparate interpretations of and theoretical approaches to
the subject of telecommunications and cities.

S Trarslated 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 governahcE9@)nnet
as these areas experience an arduous transition from the modernist industrial city, with its rules and methods ofthenpast to
modern networked city and its mobile, fast and invisible elements.

The difficulty pinpofirnasitnrguclt@Ts6 nmafkfee ctthseiandr eilmti on to citi «
theoretical and empirical pohof-view. Urban scholars and, especially, gityakers find it enormously problematic to specify the

precise characteristics of the new networkéy. dhis 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 stemes from t
invisibility/intangibility of ICT developmats, and the advent of new systems of infrastructure and services.

Pragmatically, this sometimes results in local authorities and planners experiencing problems raising the proper resqpoes or
for more proactive initiatives. This is because, whenng to justify high investment on ICTs, they cannot always show
improvements statistically. The demonstration of a cost/benefits relation is not very straightforward to demonstrates@ahe c
investments in telematics developments.

Positive or negatie 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 the very clea
calculated. Imay 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 digaitsy up ro
for cabk installation, or putting up new stresjuipment or buildings especially designed for the use of ICTs, etc. Sophisticated
infrastructures (like satellites, radars, waenerators, 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, accustoraesl tastiieey
visible and 6noisy6é stuff of the industrial city.

Since a great deal of wor k phy si daisiblaahdetadbie shings fika tthe phyisicahspacd vy r el
and traditional infrastructures, invisibility seems to be a very common embedded challenge to the paradigms that underpin the
contemporary organisation of urban space:

Urban studies anpolicy tend to be dominated by a concern with the visible, tangible and perceivable aspects of urban life
[ ] Given this visual preoccupation, it is easy to diagno
reason for the curiouseglect of telecommunications issues in cities. (Graham and Marvin, 1996: 50)

Thus, i f it is hard for scholars and researchers fargpannesouchd a
and local authorities to overcome thiaradigm of invisibility and intangibility. For those who deal daily with traditional urban

problemsi like traffic congestion and the maintenance of transportation links, problems with water or electricity supply, or urban
violencei it may be too difficul 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,lsocabr

spatial consequeers 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 sthndéiaisal
telecommunications monopolies in the tpia@ve 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 amncgpelisyto overlook ICT matters.

These challenges directly contribute ttyena k er s | ack of awareness about virtually ev
are rarely made between ICTs, land use and transformations of urban form means-thakeityare often unfamiliar with many

aspects of urban technological demhent. Consequently, ciyakers 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, theynfalence the way cities and municipalities are
managed and governed. Cityakers 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 vitad fjoactiban life generally.

However, the practice of planning has been too much attached to industrial ideas of space and cities fre@0thecaritury. The

bases for urban planning have a strong relationship to modernism and the industrial city. Aatiorsvof 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 functiagin different ways within and between cities, but plasree 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 extghegliance 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 @instegl t
departments, withittle 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. Ultimatgle,they
plannerssimply 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 contemporety has not led to the development of a credible
alternative; it has, on the contrary, inspired only more refined ways of articulating dissatisfaction. A professiorimpersists
its fantasies, its ideology, its pretension, its illusions of involvemedtcantrol, 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 neestatelsh control. (Koolhaas and Mau, 1995:
965)

This seems very contradictory when compared with the important role that planners should be playing. In fact, thegpoivitile th

hardly working on their daily activities, planners have been acting moretasdi@ns than as social scientists because of limited
resources, restricted conditions and a general unawareness of the concepts and consequences linked to the developiment of ICT:
cities.

60Proactived planning i niti atoitheellgrounded wopiensm of dechholddical ,detetministid  t «
approaches. This, in turn, tends to create more distrust and scepticism from other municipal departments and civibsetvtaats a
involvement of planning in urbatechnological strategies.

Distinct departments in the city have, obviously, different notions about ICTs and their influence on urban affairs, déichdea
weakened planning department that forms a smaller part of an administrative structure that may itself be fragmented.

So pehaps planning and planners are not to blame; alternativelgn@anay 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 thensesf notio
space, time, technology and governance themselves, reflecting on the process -ohgkilcy?

The consequences of such a fragmentation may be on the one hand a failure to understand the city in the light ofrttaioressfor
brought about by the devg@ment 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 arrangememt spaedaPlanners 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 complexityy,flemibiiew concepts
inherent in contemporary urban space:

If there is to be a 6new urbanismd it wildl not begtfased
uncertainty; it will no longer be concerned with the arrangementarsé 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 thatrextate

process that refuse to be crystallized into definitive fornwilitno 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 citywlith the manipulation of infrastructure for endless
intensifications and diversifications, shortcuts and redistributidhe reinvention of psychological space. (Koolhaas and Mau,
1995: 969)

3  THE SOCIAL CONSTRUCT ION OF URBAN TECHNOL OGY

The comprehensioof 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 embracetl by Socia
Construction of €chnologies (SCOT) theory are seen as crucial here.

This theory is important because it demystifies the idea of aseptic technologies, of technical elements without moredamgportan
intrinsic roles in society. The idea is that of technologies oradeeot hnol ogi es (or O6artefacts6 as
also Bijker, Hughes and Pinch, 1989) with a range of complex social, economic, political and cultural roles, that éssocgaiy
constructed development of a certain technology.

In other words, introducing new technologies to be absorbed by society implies considering all sorts of interactions ancesnanoeuv
by what Bijker (1987) calls 6érelevant soci al gr oupferacticalso t |
use). In socidechnical terms, this process is regarded as the stabilisation of a certain artefact, where society has come to a consens
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 prajetgrms of regulatory policy and effective
implementatiori by local authorities would necessarily involve a number of disputes, political and social interactiogsyitddhe
technical devel opment . These dbégamesb, according to SCOT,
introduced. Thus, this new initiative would invol vceansdoi sput
launch the idea, for example; among officers and civil servants; between all of the groups, and among the general thirdlic and
parties involved.

Anot her concept borrowed from SCOT whi ch iclaint yé (vRirnyc huserfd
This concept offers an explanation for why so deahnigal pibtessh gu a
generating complexity and vagueness.

Interpretative flexibility deals with the variety ofsions 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 owrhiatetef
initiative being implemented mightean 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 interpratatiefect a
depends on haomwd ar &eppeodtlievmd édsol utionsd are realised by diff

If the development of urbatechnological strategies (such as building the virtual city) was considered, being socially constructed, as
an artefact, the ways in which social actors understoddaated 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 ferethe dif
social actors involed? 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 stychfa varie
visionsfor delivering a single strategy? In the end, is the strategy satisfactory to all sectors involved? Does it fulfil thefvariet
interpretations?

The confusion, complexity and vagueness of the concepts related to ICTs and their impacts on the paterseém to be directly

connected to the enormous amount of interpretations of ICT initiatives by different actors. As long as they do not untietstand

ICTs are, they will also have a different vision of what ICTs can be used for. Accordingly, Pah&ijler (1989: 41) argue that

6di fferent soci al groups have radically different interpretatdi

In the specific case of virtual cities or urb@ethnological strategies, this would mean a diverse range of virtual citesuonber of
alternative strategies; one for each social group or one for each conjunct of problems and solutions. Why, then, iptttoé conce
interpretative flexibility relevant to the attempt to explain the dilemmas of ttdadmological developments 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 @fivestin these two

cities. Social actors and technological entrepreneurs (the people who lead the idea of a certain implementation) d¢fedbi@ ident
order to identify distinct visions and discourses. This shows how a possible dominant model migyrevrails 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 raftégges sor the use,
implementation and management of ICT developments. In other words, to fully comprehend the virtual cities phenomenon, we need
also to understand urbd@T strategies (and to discern between their different levels of implementatiah:riegional and national).

Yet, | suggest that special attention has to be given to some crucial dilemmas involved with the promotion and soatboastru

such strategies. Uncovering these dilemmas and barriers can be useful for further pokeyemgtions that may be more
integrated (in terms of traditional urban and ICT policies), more efficient and more adapted to the diversities ofldd&ditead. In

this sense, the way local authorities manage interpretative flexibility and a paisifberatic construction of urbaechnological
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 thexdttywide

stratgy, | draw my analyses upon a crassintry 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 deandoin or
showsome contrasts, the city of Newcastle upon Tyne in the U.K. was chosen because of its similar conditions to the awerage of th
mediumsized cities in Europe where two distinct realities coexist: a convergent willing and relative success on the implementati
of ICT initiatives on one side; and a coordinated struggle for the reaffirmation of their national and international eetevanice

in times of industrial decline on the other.

3.1 Newcastle: a case of fragmented structure

Newcastle upon Tyne is a citharacterised 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 witthsniiost
this region, Newastle and its economy were dominated by heavy industry, especially coalmining ahdilslig.

This dependence of the cityods -teecromoadyf emt hemviyt § nidmasdge,y dérmd dn
l ocal a ut h do reverseetlse6ecoromic trisis 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 eaippadeacbd

on incentivisingclean, hightech 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, iaed foitiat

rebuid the image of the city.

The constant attempts to rebuild the cityobds image aaween a featu
turn provided strong motivations for the implementation of ICT initiatives. This sense of resmnad from the economic

development premise that Newcastle has to get rid of its image of a depressed former industrial city with poor qeglity artiE

to advance as a new city of the®2dentury. Champion (2002, p.90) identifies this procesdéfining the economic basis of the

city and region as one affecting the British urban system as a whole since 1950:

0 Diedustrialization, involving a massive shaet in manufacturing and mining employment, with the biggest relative
effects impacting o the places that had the greatest specialization in these sectors, most notably the larger towns and cities
in northern Britain.o

The urban regeneration discourses, ideas and strat agibaus |ladmer g e
cities and rearrange 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 regejexegjon pr

and may be used to attempt to trigger shifts in the local economy. The use of ICTs for boosterism is apparent irathetlaral s 6
discourses and perceptions as a vision of urban regeneration.

I CTs were and are stildl the O6product of the moment 6.Theor ci ti e
economic development agenda based on regeneratiorweas deen 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 endtepreneuri
imperative.
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This impetus continues today under the umbrellof t he City Council 6s Going for Growt
regeneration are exactly what they&ar strategy Going for Growth is based on. ICTs are a very small part of the whole project, and
ICT projects are scattered througgrious 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 @ity Counc
through its management structure of six directorates. Projects, apart from drigggativision ones such as Going for Growth, are
usually defined and carried out internally within the directorates and divisions. ICT projects are no different. Theyeéweg,th
developed almost in isolation across the divisions of the council.Mééms 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 whiatisheaEServices Panel, which is made up
of City Councillors and directors of some divisions. It is aimed at the discussion and approval of ICT projects. Howavalystbe
and deliberations of this panel tend to follow predominantly economic faettheer 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 structutseif.the city i

The management structure of the city (as with many othersid#é¢ , f ol l ows a 6ésil od distributi
targets are vertically distributed between the six directorates and their respective divisions. There is thus no glbbstdhlidhed
especially for ICTs.

Each one of the six directtes 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 Neiatgstle Init
expresses her cormeeat not having an IG8edicated agency and points out the contradictions of the silo structure:

6l think that the notion of one organisation | ookin
caused or linked to the politcatog ani sati on of | ocal authorities in th
(Brown, 2002)

The historical approach to ICTs, and their symbolic meaning as an investment attractor points towards continuity inweyns the
telematics technotyies are developed as part of entrepreneurial and budoeessed strategies. If this general historical perspective
prevails, Newcastle is likely to continue to figure in the crossfire of fierce competition among urban centres.

g a
e

Finally, what | want to mke clear is that all the historical and local aspects discussed aboanly of economic relevance
directly contribute to the shape of the social construction of ICTs in the city of Newcastle.

The fragmented and dispersed way in which these technslagéescattered across the structure of the council is the result of a
situation historically and socially constructed. The process eafmaging the city was crucial on relating ICTs with the
entrepreneurial imperative, plaogarketing strategies and adinessfocused 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 populat®on, and i
strategically positioned at oré the corners of the region-salled Flemish Diamond.

Apart from its economic importance for Flanders and Belgium, the city has also become synonymous in Europe with inndvation, a
with the successful implementation of ICTs, being a founder membie aitéering 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 creatiedlst agency dedicated to

ICTs, Telepolisf:’ This semiindependent 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 andtsoriated to ICTs, and for urban
technological policymaking.

The early development of ICT initiatives in Antwerpparticularly infrastructuré was heavily influenced by the political and
administrative restructuring of local authorities in Belgiume Tegional 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 neighbcalities|o

into a sole municipality, Antwerp.

In the late 19@s, 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 Bedgian cit
Antwerpmanaged to postpone the amalgamation until 1983.

With this urban amalgamation in place, the political strategy immediately adopted by the local authorities was thesdgioentfali

public services and administration across nine-disyricts. The arguent 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 ofxtnenee 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,
forced the democratic parties to form a coalition in the cityncd and districts to ensure a strong opposition against the Viaams
Blok, which was called theordon 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 leggesiaitders joined
forces for the constitution of an interunicipd 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 municijpalegmient agency.
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financial problems that had arisen over night, and was enddagmcal authorities as an adjunct to the establishment abtigen
sanitaire

From the beginning, ICTs were seen as an enabler for the profound administrative changes involved in decentralisation. Bruno
Peeters, the Alderman for Communication, Govesntal Organisation and Decentralisation at that time, argues that:

O6Wi t hout | CT we would never have been able to have [accom
in six months; the decision was made in only two days by the citycdpand was accepted by the ministries and by the
union within three months [referring to the creation of th

ICTs worked for Antwerp as an integrative instrument because of their capacity to improve communicatemn lbfferent
departments of the city and between 6district houeclepsliis(t he po
the physical and institutional r e sechnalogiaalf apptofckend & is délepdlis tkah pr o c e ¢
provides Antwerpbés differential in terms of strategbeing It is &
created to deal exclusively with ICT issues. The creation of a central agency like Telepolis isamanon phenomenon in the

recent history of urbatechnological 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 capacitesnasti@ enable the ongoing
political reforms of the region and the country. Thus tremendous efforts have been and are still being made to esliabéisd a so
integrated urbatechnological strategy together with its physical and institutional enablBejepolisi in order to facilitate the
settlement and absorption of the new political structure.

Politicians and civil servants in favour of moredapth use of ICTs in public administration set out to sell their idea by organising an
ICT strategy incorpiated 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 tweaty social and political changes was the
establishment ofhie 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 elshnological strategy, every six years (the period foallo
elections) a political agreement is discussed by the councillors, aldermen and mayor, to establish general functiof@narfdrmiss
Telepolis. One alderman is designated to deal with Telepolis and the political agreement, while the college of alaleksne
accomplishment of the general goals established by the agreement. Internally, Telepolis also produces an annual daetatonal p
is meant to match the requirements agreed politically (defining projects, initiatives and priorities forrthgeamji This process
illustrates the dialectic exercise that is the merger between traditional-pwiing and ICTs policynaking.

Finally, it should be stressed that the specific political and social configuration in Belgium and Antwerp contriuté alement

to Antwer pds pr o a etdchinelogicabspgiegyo Bhis lis ndt  say that hae devolution and the subsequent local
political decentralisation processes were the oHoleyer theséel uences
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 tlessape the common characteristics that affect
other cases. Similar dilemmas have been found, especially those regarding interpretative flexibility and the wide visitatg of
regarding ICTs and their possible impacts on cities. A striking similarlys f ound among actorsdé discour s

The major difference then is the way these aspects and the visions that give rise to them are articulated and incogpotgted by

inside local government for transformation into actions. What | wasituos t ai n i s t hat there are some dc
discourses that go against the apparent cohesion of the strategies, and so, present some possible conceptual bargers for fut
developments.

To analyse soci al eninekey @maods within ard outsids lecal govarnmenn whgre interviewed between 2001
and 2003 for both cases. Priority was given to the following groups: representatives of the most directly involved department
divisions of local government, officers and tigervants involved in related projects, officers from the planning departments,
politicians, regional development agencies, members of the regional and the national government, and representativest®f the p
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, themaukbaneous
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 devatema
technological strategy. While a plurality of visions may be beneficial for a democratic construction of initiatives, oy p
difficult to handle and translate into strategy.

Apart from interpretative flexibility, two other groups of dilemmas for tlevelopment of urbaechnological integrative strategies

can be related to a range of intra and ekical aspects. They were identified as endogenous and exogenous influences to the urban
technological development. Interestingly, both cases seemittflbenced, on different levels, by three major endogenous and three
exogenous elements. The identified endogenous elements are: internal administrative and political disputes within thoeahgover
integration, coordination and control over the impdeation 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 etitiyeness (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 giecadyts t

linked to technological@t er mi ni sm was verified on most of the intervie
discourses and reality was also evident. There is a general imprecision about what ICTs, their related initiativeseandapolici
represent for the citin terms of an urban strategy. Once again, interpretations and the subsequent ways in which the local authorities
and policymakers address issues related to ICTs play an important role in defining how these new technologies are socially
constructed in theity, 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 dafinedaret
urbantechnological strategy itself. The search for a common basis for ietatipns is inherent to the strategy. Everything is part of

the complex local socitechnical development of ICTs. This implies the existence of groups, actors, interests, coalitions, dominant
visions, initiatives, and strategies which interactto fornrmlbc gover nment és current approach tc

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 divergmmt wi® translated to other groups,

incorporated and finally implemented. Independently of the stages of development each of these two cases are, it was possible
identify five dominant aspects in the key actorsd discour sc¢

e The organisational aspecthere ICTs are referred to simply as a tool to modernise-tffick activities, as well as a way
to deliver services more quickly and efficiently (and also customised).-§beeznment agenda is prominent here, as is a
strong vision of the administratias a corporation.

e Tackling the digital divide. Here, as with the organisational aspect, ICTs are used to modernise practices and method:
primarily in education, with the discourse of solving problems like ICTs illiteracy, and tackling the digital divide.

e The aspect of substitution (6physical replacementd), W
physical dislocations with remote interactions/consultations/negotiations.

e The aspect of planning involvement. This is particularly ndtizbere the planning department participates on the process
of incorporation and implementation of ICTs pokieyaking only marginally. The vision from planning officers has proved
to be limited in terms of spatial impacts of ICTs upon the urban environment

e The propaganda aspetitis 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
initiatives which are implementedha prevail?

Looking at the structure in which the initiatives are developed from the early stages of negotiation, Newcastle and ranresgrp a
different from each other. Fragmentation dominates the scene in Newcastle, while in Antwerp, a highlydrapgraseh prevails.

First, in Newcastle, visions for a particular initiative are dealt with on a small scale, in terms of directorates amnb.divisi
Interpretations representing different units tend not to collide on their way to becoming an actionocpo. They are 6c
the early moments inside the responsible unit, through to implementation, usually by the same unit. So, once a piogetbig aef
certain unit responsible for its implementation, it tends not to be influenced by eothetus 6 vi si ons, as thel
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 demagmdbém related to ICTs. Telepolis will then, through its
officers and technicians, study the case and promote further development. ICT initiatives are discussed between Telepoli

representatives and the city departments on a weekly basis. Political agneem and Tel epol i sbs operat
motors for this centralised and integrative strategy.
I nterpretative flexibility 1is t htednolagical Hegetopmert bof &CITd. Acoogdimg td ther |

cases studied, amaging 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 deployiigti@ives. The
historical and technical conditions, together with the three groups that represent possible dilemmas and barriers afisniathe b

the particular social and political relations that give the current shape oftediarological strategies in Newdasand 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 urbatechnological strategies. Similarities refer to the projects implemented and wonfieant aspects of
interpretative flexibility; while contrasts refer to different local conditions and the shape of the strategies (the rpestative

flexibility is taken into account). We should therefore ask ourselves what is it that makes thatsegowhich are differently
structured and under different local conditions subsequently develop such similarities in terms of interpretative fendgbility
projects.

This seems to be related to urban governance as a whole. In terms of the projectst tbenspicuous ones are wiallown and
publicised cases of wurban propaganda in the race erysimilat he 6
projects to compete for funds and inward investments against each other.

Econanic development and urban competitiveness play an important part on determining how local authorities will approach and
devel op certain subjects. I n this c¢as e-istdf &cbmpany that wantp to mwest n t
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abroadéd, as De Gersem (2003) remarks in the case of Ant wer p.
dominant aspects for the interpretative flexibility of both cases.

So, what would be considered a differentiator for cities in gimeeconomic development and urban competition? | believe that
Antwerp represents a much stronger case in this sense as this city includes technological development and ICTs indhe agenda
urban development. Integration seems to be a better optionitbsixategies being oweoncentrated on economic development.

For listening to the different departments in the city and being closely related to the city administration, Telepoligeip Ant
incorporates problems and solutions of other social groujts tavn vision of urbattechnological development. Although none of
these groups figures as a major player within thewitle strategy itself, they feel themselves represented by the vision of Telepolis.
This is the case of the planning department, dstance. 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 toitbeeems
restricted to GIS applications).

The stategic model based on integration and centralisation of tdsdimological 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 mplementation 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 phenonaer. Local
historical conlitions also play a decisive role in defining the urbezhnological 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 regulstguolicies, planning and governance practices,-iigkers would need to
understand the importance of a democratic construction of the virtual city to avoid the aggravation of problems likelssaa e

and polarisation:

Given the opportunity presentdsy 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
6homepagesod [ é] Wh i | &thesehsgstemsrptesentsa teinéndoes possitiliies i@ terons of true citizen
policymaking, significant institutional and political barriers exist. (Baker, 1999: 5
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Intra -metropolitan location for global production: Case ofthe IT Industry in Bangalore City
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ABSTRACT

This paper, based on qualitative research, presents the sa&ratia metropolitan location of firms of the Information Technology
industry in Bangalore. A detailed study of the location history of eight Software and Information Technology Enabledirgesyice
with varying attributes such as age of firm, typevofk 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 discssised in exi
research on location of producer servicies,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 protion 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 teghhaslust

often been cited as the basis oftmmporary 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 advhetabeay

skilled labour. The mcess initiated by Fairchild Computers in Hong Kong gradually spread to Taiwan, South Korea and Singapore
(Hender son, 1989) . Though the O6Asian Miraclebd cannotseibe at
provided strategicselective and consistent support to industries which were in the best position to facilitate their economies’
transition from a labouintensive to a knowledge nt ensi ve i ndustrial structured (Hanna

Success of the IT stegies of the East Asian economies acted as a demonstration effect for other developing countries as strategy t
60l eapfrogd into an information society without goieapndfhr ou
newtecmol ogy hubs in the world which donét necessarily |lie in
promoted as technology hubs and are being linked together in a network for global production of information technology and
servicesThe Human Development Report of 2001 mapped the global network based on a study by the Wired magazine that ranke
technology and innovation agglomerations in the world on the basis of a Technology Achievement Index which showstghe dispari

and marginalat i on of economies from the 61l T revolutiond. Being se
advanced production such as Campinas and S&o Paulo, Brazil; Bangalore, India; Kuala Lumpur, Malaysia; Gauteng, South Africe
and El Ghaza, 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 afigremend
growth and opportunity. The IT Industry that expanded rapidly iralafter the 1991 economic reforms has attracted the attention of

the gl obal economy for its potenti al for expansion dond r at
in 1999, 15 times the level in 1990, and exports rose W8®150 million in 1990 to nearly USD 4 billion in 1999. One study
esti mates that this could rise to USD 50 billion bysaad?Oos8,

7.5% of its GDP. Employment in the software industry igguted to rise from 180,000 in 1998 to 2.2 million in 2008, to account
for 8% of Indiads formal employmentdé (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 Indiadwaiired international acclaim in the lasti18 years and is
often know by its many sobriquets such as 6Silicon d&donty of
from the &éGarden Citydé andSitlhiec drPeQistiyyhhehas Pheandi aedteept
decade. The size of the export related IT industry in Bangalore has increased from 13 firms with an export output ¢ibd.19 mil
USD in 199192 to 1322 firms and an export output of 4@ million USD in 200304. The composition of exports in 2003
consisted of Embedded and System Software, Enterprise Application Software and Telecom (76%), IT Enabled Services or Busine:
Process Outsourcing (13%) and Others (1%) (all data from 8&Rgalore, 2004).

Texas Instruments was the first transnational software firm in Bangalore which set up operations in 1984. Unlike pefulae beli
high tech industry is not a remarkable shift for the city. From the early 1950s the city was devsl@pednsre for scientific
innovation, research in aeronautics and electronics and public sector industries that were linked to the researchn fadiiiities

to this, technical education institutions were located here even before Independenaenlayywidaharajas of Mysore (princely state
which the city was a part of). The already established scientific milieu, research tradition and skilled manpower frocatibeaid
institutions are cited as the factors of advantage for the city which failitet shift from a centre of public sector research and
production to the global economy (Parthasarathy, 2000). With an established tradition of high technology productiorbiic the pu
sector and education institutions training highly skilled labourcittyewas 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 laboue from th
scientific pool available at the Indian Institute of ScieimcBangalore (Parthasarathy, 2000).

The first transnational firm locating in Bangalore acted as a precursor to other such firms creating confidence intdnloestierén

the city. Thereafter agglomeration economies were set in place for future ieméestifhe nature of the industry changed gradually

from research and development to execution of software designed elsewhere and most recently to back office serviedsofAs a res
the diversification, which is lcuetchbaised OSase®meam,s A0 ®Anov
wide variety of firms located in the city. This fact is also illustrated by the composition of exports from the city. ifidasign
development in the IT industry in Bangalore has been the grofrdbmestic 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 bevegprttos
value chain and have taken up end user application proahuttservices.

3  SELECTION OF FIRMS FOR 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 dam kmse
classification gi ven bfgoftivareddiSandce CahpaniesdNASICOM)s Thectassificatiorognoups firms
according to their share in the total software exports from the country.

Segment Share of Exports Total Revenue Selected Revenueof firm (2001- 02)
(2001-02) (million $)/ Case Firm (million $)*
% Characteristics
Tier 1 players 3335 Above 200 Wipro Ltd. 418
Tier 2 players 3335 207 200 | flex # 68
MNC backends 1415 Captive Offshore Dev. Cen. IBM 170
Small/ Startup players 14-15 Less than 20 V Moksha 10
Mind Tree 17
Info Quark 0.08
Focused Service Players 34 Focused on particular domai First Ring 8.5
and deriving a; least 50% . Not completed year of operatio
revenue from Acusis at time of data collection
Product + Service Players 34 More than 50% revenue fron | flex #
software prodcts

* 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 belested 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 arerightgor

firms with the majority of the producto bei ng for an external market. I n that sense
firms have a considerable presence in Bangalore with their Head Quarters/ India Head Quarters located in the city.fifimei®ldest

Wipro Ltd. which began agration in the Software sector in 1983 and the newest being Acusis which began operation in late 2001.

For the purpose of clarity o6firmsé in thi s Sepftwgrefirmsineludelll be di st
such firms that uneftake production of programming applications for end users or do production of applications/ parts of
applications on contract by other firmEl Enabled Servig¢TES) firms are those firms that provide services enabled by
communication technology for lahr 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 firmasathavell
business has since expanded and transformed with 4 major identifiable shifts brought about change in camrmfras&ructure,
public policies and establishment of the credibility of India in the world market. The four phases of growth have beesf: Phase
initial MNC location (mid 19869 1) , Phase of 0 b o é¢), Phaseop@fshorg Bevefopnt Gastres((19989),1
Phase of Product Development and ITES (1p8%ent).

Each of these phases has been characterised by location diversification in the city. In the first phase, the concefficetowas

in the CBD. This was the location wher@shoffice 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 f
contact, dispersal of firms tookague 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, higlicqugag®ff
developed by the governmiein 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 projgarties w
were converted to officepace. 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. Developermgnatenter

more innovativedase agreements which ensure that space is leased and the construction is built to suit the needs of the lessee.
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When the spatial typology of agglomeration of firms is analysed, four major areas of concentration can be identifiedtéaich of
represents 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 characterisednwitipurpose 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 primarilyflacations
offices and ancillary support services. Meipal areas in the south and east quadrant are planned residential neighbourhoods
developed during the 1960s80s by the Bangalore Development Authority. Plots planned for single unit row housing have been
modified by IT firms and are used as office gpaThe 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 theffices in

of customised campuses for large Ififs. 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 tieeal opera
for the last 57 years and thet&e 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 Metropdditan Are

CBD

Secondary BD
Housing Areas
Organised tech. parks
Transit corridors

Graph 1: Aeas 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 IThasllesag to

two distict urban phenomeriathese aréMultinucleationand Peripheralisation of Commercial and Retail Spades firms seek out
areas for expansion and dispersed location, the city has changed from a single core CBD to multiple commercial ares.rétail cor
addition to this, new and high quality development ofastiructure 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 Parksetiter&at comp
levels of the CBD, leading to an increased perigligation 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. Thef sggi@hce
decisions taken by the firms studiedused to formulate a theoretical model of location of IT firms at an intrametropolitan level.

5 EVIDENCE FROM SELECT ED FIRMS i SEQUENCE OF INTRAMET ROPOLITAN LOCATION

From the eight selected firms, the sequence of location of only five are discussed heted.inQf these three are Software firms
while two are ITES firms. Though the theoretical model proposed at a later stage incorporates spatial decisions iseafittity ca
firms, they are excluded here owing to their shorter time span in the cityeand hot displaying a diverse range of location change.

5.1 Spatial decisions and location change in Software firms

The first Software firm selected for discussionVispro Technologies Ltd. The firm belongs to large business group which
diversified into Infomation 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 natusaHetzmice a
Quarter for the newirim. 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 -198%vas a testing phase for the firm and no major investment in
property was madenless 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 byZ8lDpersons in the 4 offices in the CBD. The period from 48®brought about

a shift frompurely 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 imtme CBD
restraired 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 officeside raal
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 electndypic s
systems. Therefore, Wipro developed a network of development centers in the city and chose even later not to consatidate them
single physical location. Subsequently, as the IT industry boomed in 1996 and the firm had established its brand noaste;t&tdip

a phase of investing in property in the city. They undertook two major prejeats, to own and develop the largest Development
Center in the periphery in Special Economic Zones, and two, land was purchased along the proposed periphe@d Ring R
consolidation of the Corporate Head Quarters of all the businesses in a single location. In late 2001, both projectplete com

and the Corporate Head Quarters of all Wipro companies were moved to the peripheral location about 12 knesMumrgigal

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 ase2thgdars. The last-8 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 expansigersaddiocations in the
residential areas with an addition of large centers in the special export promotion zones. In the current scenaricstthe large
development centers are located in the Special Economic Zones with two more Development Center iprdppsame 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 inr@an§a0 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:
e Phase 1lInitial location of HQ and Development Centers in the CBD and Secondary CBDs in Commenojae&es
e Phase 2 Expansion of Development Centers into independent buildings and com-mercial space in Residential Area

e Phase 3 Decentralised Development Centers in various locations both suburban and Municipal Areas and centralisation of
Corporate Head @arter in suburban location.

The second Software firm is the wholly owned subsidia8M 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 Qfaartiee India operations in Bangalore.

In 1993, when it started operation in Bangalore, the firm came in as a joint venture between the Tata Group (Largeitedi&n bus
conglomerate) and IBM International. The firm then occupied an office space owrted pgrtner 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 G@jaia

IBM was reduced to 20% and IBM Global Services was extended to India. This eaisngh 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 becarhe @avioed 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 sjitsice in the
A long term lease agreement was made with a builder and landowner for aabpatd0 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 ndeds of the
and a special agreement fortite expansion in the land abutting the buiidiThough the firm had two options for sites for a
consolidated campus, the second one being along an alternative corridotat@ed$ about 15 kms. from the CBD, the current site
was selected due to the easier terms of lease agreement which invihiesim permanent commitment and the choice of
employees to stay closer to the city. After the crash of the IT globaldsssithe expansion plans for the construction of a large
campus on the site were put on the back burner, but the developmens gesmermostly moved out to this single consolidated
space. Though the office near the Airport and the other two city offices areamathas a back up space, the Development Centers
and the Head Quarters are centrated in the suburban location.

Summaising the phases of relocation of IBM, the firm which was initially testing the waters in the Indian market, came intas a jo
venture with an Indian business group and automatically located in space available with their partners. This prim@atommer
building is at a distance of 2 kms. from the Airport and about 10 kms. from the CBD. As the firm expanded from purelyghdirketi

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 cavlidate its offices in a single location was felt. The importance of creating a regye iof the firm in India aa

software and research center of the IBM Global Services was another reason to consolidate offices (Interview Rajiv Magwmir, Ma
Administration). Though the firm maintains two other offices in the city, the exclusivity of projects for a singlefpareid not
necessitate dispersed Development Centers. The alternate office space is maintained as sales and marketing centate and altern
location in case of disaster. The firm has mostly concentrated on locations near the Airport and now movegletasesioffice

along the highway but still within the urbanisable boundary of the city. IBM India has grown from 40 employees in 1993 to 350
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 béstinguished into three phases:
e Phase 1lInitial location near the Airport in leased office in a Commercial Complex
e Phase 2 Expansion into prime Commercial Complexes in the CBD and Secondary CBD locations
e Phase 3Relocation to a location along highwaydra Single User Occupied Buiiid) while original office is maintained.

The last Softwar firm being discussed ftex. | flex as an independent firm which broke away from the original firm called Citicorp
(Subsidiary of MNC Citi Group) was set up in Bagalore 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 employ&zspf Titg
ownership of the firm still lies 40% witthé Citi group but 1998 marked the final emergence of | flex Ltd. as an independent firm
selling their banking related software. The original location was a leased office space in a prime cdr@oeplex in the CBD.

This office was already available tioe firm as a part of CiHCorp. 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. |
1998, the Head Quarters of the fimas also moved to Mumbai to achieve proximity to theaRcial 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 Economie Zone. Th
construction of a 12,500 sq.fouilding 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 thenDevelop
Centers is divided on tHeasis 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 amargshehsi
physically segegated Development Centers are used to secure the projects. Even within the campus being constructed for the firr
blocks of buildings would be so designed that the projects can be physically and electronically segregated. The firmplasan e

base ofL0O00 in Bangalore and occupies a total built space of 5,000 sq.m. currently ifgx¢helcampus).

As with the previous two cases, the locational cycle of | flex leads to ultimatebsulation and a consolidation of activities in a
single campus. Tdugh Bangalore is not the corporate head quarter of the firm once the campus is constructethithistraide
Head Quarter will move to Bangalore. The phases can be distinguished as:

e Phase 1lInitial location in a commercial complex in the CBD
e Phase 2Expansion into an additional office space in the secondary CBD
e Phase 3Consolidation 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, ustidzere 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 eemsider t
factors that dictate a traadf for location:

e Rent plus Transport costmployee
e Additional costs for speed and reliability of communication networks

Among the Case StudieBirst Ring andAcusisare both Service Firms which provide IT Enabled Services very much dependent on
a high speed internet connectivity. The basic infeasure for these kinds of firms is now available throughout the city with newly
laid out Fibre Optic Network and yet they opt fotalty opposite locations for their facilities. First Ring is located in the Technology
Park amost 15 kms. from the Aigat 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 locaticaas dthastrated.
Acusis which is a Medical Transcription firm relies on high speed communication to get voice data from its clients imthiernJS,
are large hospitals, that has to be transcribed and sent back before the doctors come back to exirlddélye The speed of
communication and the transcribers is the key to sustaining the business. Similarly, First Ring is also a service fufferstiakk
office operations such as airline bookings, customer support, call centers etc. which hawershortind times. Both the firms have
parent firms which are located in the US through which work is channelled to the main service ceatedsitolndia. However,
First Ring, prioritising the quality of infrastructure, chose to locate itself in dobrfology 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 theePerso
Manager of First Ring, the cost of transporting the 900 odd emefis mde 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 whicioss ial the city center. The firm is based @

mod el of 6Home Based Transcriptiondéd (HBT) which e manitdtians t h e
network and be able to transmit the output to the head office via the same network. The firm aims to employ about thébbsame nu

of employees as First Ring by end 2003, but they would not be required to travel daily to the office thémghyusmvcosts which

have been channelled into having a smaller but centrallyddaatffice. The Finance Manager of the firm stated thatcentral

location was selected to ensure that in case the employees involved in the HBT needed to contact the office, they adthiduio so
having to travel large distances thereby saving time and money.

The contradiction in the above locational ides lies in the fact that one firm pritising 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 offiitg anthe
employs technological solutigrto 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 kentified. It is represented in the following Graph 2.

?hasez ?hasee ?hase 3

Consolidation of
contral functions in
suburban locations and
pattern of dispersed
developm ent centres
is maintained

Expansion

of é

development

centres

Graph 2: Theoretical Model of Location Change in IT Firms

In thefirst phase, firms select an initial location in the city. The choice of init@tlon can be dependent on a number of factors.
Among the cases studied initiachtion is dependent on tlwevnership of the firm and its existing size Large MNC firms who
locate initially to explore the market have an image as well as higleedability as compared to domestic owned local Start Up
firms. Image considetians 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 tHatalf partnerships and initial contacts The location fice in

this case was dictated by the availability of space with the local partners. Not wanting to mmedcBaite commitments in the city,
the existing office space available with their pars was selected for initial location. | flex also occupieace available with its
parent firm. Thesize of initial capital investmentbacking the firm is an obvious weminant of the nature and quantum of space
selected for initial location. Established firms such as IBM or those backed by large industis sweh as Wipro have more
flexibility to select prime locations in the CBD than Staps such as Infjuark. For ITES firms, initial location is also a decision
based on &radeoff between quality of infrastructure and the cost of transportfor the largenumber of emploges for round the
clock shifts. The small profit margins in this low value added sector are very sensitive to marginal cost increasesra/gndacis
the speed of carectivity and the cost of transporting employees to destinatibesawthe infrastruaral quality is high.

In the secondphase, firms expand their Development Centers and start to assume a multiple office patterns in the city. While the
original office is retained and most dom functions are not moved, the prodoat centers or Development Centers anhegi
expanded or multiplied. In some cases the control functions or the Head Office is also moved to a more prestigiouSHecation.
the phase where a separation of functions within the firm starts to talee Shift to the second phase takes place when the firms
shifts from onsite production at the clients office to an offshore productionOffshore production means that project teams would
be constantly steoned in the city and more space is required heheeexpansion of Development Centers. Once the firm has
established its reputation in market and clients casooute projects completely in offshore destination then the employee strength
of firms is increased. Thiacrease in employee strengtlereatesnormal expansion needs adding to the space requirements. Increase
in employee strength in the case of | flex and Wipro was also relatedyanisational reorganisation As Wipro eyanded its
internal organisational structure was split into two sepaliaisions 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 exampleh | fle
specialises in banking software or Wipro which is specialist in Enterprise Resource Planning (ERRTanurErce, often have
projects from firms which are competitors in their own consumer markets. To maintain the levels of project securitytoedtaned
client confidence a phical separation of work is require@eparation of projects from competing clientsthus becomes and
additional factor for maintaining physically dispersed Develept Centers. This fosters the creation of a network ofexffiof
single firms within the city. The dispersal is maintained either in physical terms or electronically if the Developmenst &ente
consolidated at a later date.

In the third phase, firms consolidate control functions and some key Developmentr&Centeser specific campuses while a
dispersed pattern of Development Centers is maintained. Because only suburbs and peripheral locations offer the ptasgility o
campuses these are located outside the city with a high quality of firm owned irth@®tr A campus which was initiated by Infosys
(second largest IT firm in India) has become a matter of prestige. Facilities such as large conferenceeatisnfédencing,
employee entertainment facilities, firm owned satellite linkups, completéveapower backups, incubators etc. have become
symbolic of a fupgradsd infrastructuce ersddmage bdtames an important factor in this third phase of firm
relocation. The motivation behind the suburban and pergphocation for campuses that large consolidated space is available at
an afforddle price. The suburbs offergmod environmentand an option to escape from the over crowded central cities.

Firms such as Wipro and IBM which have reached this stage in their life cycleraper specified campuses which they do not
necessarily have to own. Like IBM innovative lease agreements are possible with builders. The selection of locaticanfiputhe ¢
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is based on eelative proximity to other Development Centres To maintain the etwork 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 th
convenience of movement between offices for face to faeeaictions. As reporteddy the Manager, Administration Facilities of

Wipro Technobgies, the functions within IT firms are divided into three areastéghnology, communication and enterprise
Technology areas are the Development Centres where actual production takes phaneniCations is the functions which are re

quired to manage interaction between dispersed offices and Enterprise is related to management and administrativéenctions.
consolidation and dispersal of these three categories of functions differs froto 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 eadigr discu
factor of maintaining project security as well as a second factor of obtaimmxgnum taxation benefits Under the Softare
Technology Parks (STP) scheme of the Central Government individual pseanésdeclared as 100% Export Oriented Units making
them eligible for Sales Tax concessions. If a multiple office network is maintained projects can be moved around witkarcitye int
network depending on the level of export segment in the output. Not all premises of firms are registered as STPsardbénce
obligated to achieve the stated goals for export. The logic of multiple offices in the city was also explained by snesedtto
disruption due to disasters In view of the Septebrer 11 attacks in the U.S., firms have become conscious of dietoehave
multiple offices which are able to take over operations in case of destruction of any diiegleBz#ckups of key information and
multiple links in networks are facilitated by the multiplicity of offices. This was a very significant factbe icase of IBM which

has adopted this policy in its global offices. Wipro on the other hand adopted meas f or &6di saster recove
from its clients.

The three phase process of location change observed among case study firmdesamiliied as dual processwhere firms have
varying tendencies to both disperse from city cores and to centralise in other locations. The formation of secomelssydstscts
within the municipal area as well as a concentration along trafficdoosriand 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 fircestaitegiza they
would increasingly disperse from central city locasid@ 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 witich have bc
been in Bangalore for more than 10 years havevstall three stages. | 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 thelficad in

its life cycle is an important determant 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 dheen tor

plan campuses and user sfiecsingle owner occupied buildings.

7 EXISITING KNOWLEDGE ON LOCATION OF PRODUCER SERVICES: PATTERNS OR
DIFFERENCE ?

Discussing implications of the theoretical model suggested above with respect to existing knowledge on location of producel
services, patlels 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 urlzdn areas
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 irasuburb
locatiore has | ead to the formation of O6suburban downtownsd (He
(2001) explains the dynamics of dispersal tendencies from the centre and suggests a cyclical process whereby filosaieitrally

prime central locations, expand and then disperse to suburban locations as it becomes too expensive to expand in trep&D. The
vacated by dispersed firms is then taken up by other firms. However, even Schiller points out that certain critared fuudti as
Finance, Government, Corporate HQs are retained in their original locations. Their reasons range from their ability tteepay to
benefits they attain from clustering in the city centre.

Even though a similar pattern of multinucleation, phasefi 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 cetitez wcations

within the major urban fabric and théyllow 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 firmgjdhdéitms

have as many forward linkageao 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. Brevelopme
Centres which require extemsiand 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. Hagemem

staff and senior tectical employees have higher mobility and hence can travel larger distances to suburban campuses where strategi
control functions and selected Development Centres are consolidated.

The two main aspects of variation from existing theory on urban patteofiice location are:

e The conversion of residential buildings and land to commercial use for these Development Centres in high income plannec
residential areas

e The possibility of relocation of strategic control function to suburban locations

In sum, tle 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 offiffns 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. Otheftdirms a
attaining a certain size and having establisthednselves, 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 predominartfck 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 betwadrthents a
cost of transporting their larger labotorce for round the clock operation. Firms which prioritise larger offices with better
communication infrastructure locate themselves in peripheral areas. The limited administrative and strategic functitins are st
bundled with the service production fitions. 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 forproduced 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 corrigecs@bsetls
peripheral catres 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 thellaw rise
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. Uekke Europ
cities, Bangalore has no strict controls on redevelopment of the colonial CBD and conversion of old structures to higle rise off
blocks to gain maximum advantage of high land values is common. High rise and high land value in the periphery howeeer, has b
artificially created by the higher quality of space and infrastructure investment by public agencies. Planned infrasivjettge

such as the Infotech Corridor are likely to increase the pressure on land in the periphery further and create afsswiadidan
enclaves of high tech office spaces di sper sed 6gl obal business districto.

In terms of determinants of location at each phase, existing theory pays great significance to the role of contact paithroero

service firms (Daniels, 197 1985; Goddard and Morris, 1976; Gad, 1979), their substitutability by developments in
telecommunication (Daniels, 1985; llleris, 1996; Beyers, 2000; Castells, 1989) and to a certain extent on organisatienal chan
(Dicken, 1998; Gottmann, 1983; Marshaild Wood, 1995; llleris, 1996). The latter two streams of theory developed after the 1980s

in response to the technological revolution brought Mdtbout by
Nati onal Cor poreatoifo ngdl oabsa |tihseatd eomt. More recent developments in
than communication and contact patterns as determinants of office location (Coffey, 2000; Leslie 1997; Zhou, 1998).

Findings from the study indicate that $ervice 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 existiogritsory
made. The following Tabldivides the factors at each Phase of location in four categoiesnmunication factors, Organisational
factors, Policy factors and Value preferences.

Communication factors relate to the considerations regarding physical transport and the substitftabifitycts with advanced
technology. Organisational factors relate to changes and determinants which are related to the way a firm operatesoBaiey fa
those incentives and spatial policies which the firms avail of and are subject to in theambsati. Value preferences are socio
cultural aspects of location such as the aspiration to a certain image associated with office space and preferentes ddvaa bet
environment.

Communication factors Organisational factors Policy factors Value Préerences
Phase | tradeoff between quality of ownership of the firm and its existing
infrastructure and transport cost fo| size
ITES firms

size of initial capital investment
local partnerships and initial contacts

Phase II separation of projectsdm shifts from onsite to offsite production | maximum taxation
competing clients increase in employee strength benefits
organisational change

Phase IlI relative proximity to other upgraded infrastructure maximum taxation image prevent
Development Centers consolidation of control fuctions benefits d!sruptlon 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 furatiomterdependencies (contacts between offices), spatial
structure (contacts between employees within a firm) and physical movements of individuals and materials. The findihgs from t
cases suggest that in export oriented IT firms contact within the (spatial structural contacts) and to certain extent physical
movement of individuals (for ITES firms) form important factors in location decisions. In Phase Il, Development Centers are
dispersed to sever contacts among employees working in conflictijegisreo maintain intellectual security whereas in Phase Il a
proximity of the strategic control functions and Development Centres is designed to maintain ease of physical movemettiéetwee
offices. A balance between dispersal and proximity is prefesueh 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 plagnamdlaport
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Intra-metropolitan location for global production: Case of the IT Industry in Bangalore City

as other partner firms and clients are located\adt 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 comntaotis. mi

Of the office contacts identified byhbrngren (1973) as programmed (routine), planning (implementation of action) and orientation
(strategic decisions to maintain competitiveness), programmed contacts with the parent firm are maintained through advance
telecommunications while less frequeat@nning 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 contactsildobe decentralised. However, the developments of information and communication
technology have enabled the decentralisation of programmed functions not only to suburban locations but even outsobated to gl
locations. Therefore for these firms whicheamainly involved in programmed contacts with the parent firm and clients,
intrametropolitan contacts are limited to maintain backward linkages and internal organisational contacts among emfileyees of
same firm.

Reflecting on the role of technology iaplacing 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 estisimgsc d

is only increasing (Storpemnd 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 cordiriédion
aspect of intra and fer 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 centraliged in selec
locations. Intraifm 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 centralisedderther. Sin
case studyifms have limited forward linkages in the local urban area, contacts external to the firm are maintained through the use of
communication technology such asnails, telephone, video conferencing and infrequent international travel by project teams and
dedsion makers.

From the Table above it can be seen that organisational factors form an important determinant of location change stuile case
firms. Theorists such as Dicken (1998) and Mar shaolnlo myrod
organisations are more flexibly organised as are production processes. Transnational and Multinational firms that feitn the ba
building block of a service economy and of post fordist production operate according to a large number of mode|s1@igke

Large I'T firms |ike Wi pro, are organised in a way ticae Obea
linked across nations in a chain | ike sequencatyleveldhvellsTha s t |
most i mportant factor of | ocation change is the s hdctfteamsf r om

to the clients office but dispersed production centres are established which are responsiisegfpegating the production
sequence. This creates the need in Phase Il for spatially dispersed Development Centres which are linked to a centralise
communication network. Therefore, it is organisational change which is responsible for expansiofirof the city and shift
toward a O6multiple office patternédé. Organisational nfadossnges
behind change of location in the case study firms.

In Phase | and lll, it is direct organisatadrdemands that determine location. While in Phase | 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 élafons siz
determines the level of infrastrure 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 deperdalxke, secur
high level of infrastrucue t o manage its complex gl obal business networ k.
also play a part in Phase lIl.

Recent developments in theory find that as proxir@i tdeteomsn
begin to play an i mportant role in office | ocationonliffhese
cycle of firms, initial contacts, image considerations of Metropolitan Philadelphia (Bondenman, 19983ttriitutes and
establishment attributes in Montreal (Coffey et al., 1996); sub contracting by federal agencies in Washington D.C. (Ca@bell,
historical forces and existing physical structure in Milan (Airoldi et al, 1997); creative milieus aohergsing firms in New York

(Leslie, 1997) and ethnic enclaves and connections among chinese producer service firms in Los Angeles (Zhou, 1998). From tt
findings of this research, there are two kinds of additional factors which play important rolésrmii@g location policy factors

and value preferences. The multiple office pattern opted for by firms of relatively larger size which reach Phaseithinithe f

cycle is related to the incentives offered for sales tax exemptions associatedewitic spgistered production units. The incentives

are also subject to export targets which the firms have to state and achieve annually. Hence firms maintain multipleloffics

they can allocate projects to units based on their export/ domestietnadassification. 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 asuwmlyaefthe
space by developers. Through planned developments suthe amformation 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 val ue pr efifmrs make a advanced c h
stages of their | ife cycle (mainly Phase 111). Wh i lirétial 6 i ma g
location, it is more related to affordability of prime space while smaller startups which araakedlby large investments or
existing businesses are more involved in establishing their reputation in the market. Image becomes an important éstidt at Ph
when a campus or a single owner occupied office building is opted for. Image building thheughmpus is an important
consideration for firms that have achieved a compet.itéri ve |
urban environmentdé in peripheral | ocat i @ above adnsraints mfeaffomabiity. i mp
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 esmageriheding of central city locations.

10" International Conference on Information & @munication Technologies (ICT) m
in Urban Planning and Spatial Development and Impacts of ICT on Physical Spacevww.corp.at



Rolee ARANYA

8 CONCLUSIONS

To summarise the discussion on determinants of location, the difference in nature of work and services produced byntl firms a
other producer service firms, there are some basic differences in thes fafficencing location. Unlike the findings from existing
theory and empirical research, the stress is not on factors of communication and face to face versus indirect contspgebts on
relating to intra firm communication and organisational fact&isce 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 firmgehave
backward linkages with the city than forward linkages. Theimary 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 detelucmtEotheir

an intrametropolitan level. In a very sinfi@d version, firms locate in the city, expand and multiply offices, expand further and
consolidate selected functions in peripheral locations.

9 REFERENCES

AIROLDI, A., JANETTI, B.J., GAMBARDELLA, A. and SENN, L. : The Impact of Urban Sture on the Loation of Producer Services, Service
Industries Journal, Vol. 17, No. 1, pp.-214, 1997

BEYERS, W.B. : Cyber Space or Human Space, in Wheeler, J.O., Yuko, Aoyama and Warf, Barney eds. Cities in the Telecom#geicati
Fracturing of Geographies, Routgg] London, pp. 16180, 2000

BEYERS, W.B.: Cyber Space or Human Space, in Wheeler, J.O., Yuko, Aoyama and Warf, Barney eds. Cities in the Telecomsggiicatio
Fracturing of Geographies, Routledge, London, pp-181, 2000

BONDENMAN, E.J.: The Suburbaration of the Institutional Investment Advisory Industry: Metropolitan Philadelphia,-1983, Professional
Geographer, Vol. 50, No. 1 pp1126, 1998

CASTELLS,MANUEL: The Informational City, Basil Blackwell, Oxford, UK, 1989

COFFEY, W.J. : The Geograpkief Producer Services, Urban Geography, Vol. 21, pp1832 2000

COFFEY, W.J., DROLET, R. and POLESE, M. : The intrametropolitan location of high order services: patterns, factors @pdéhrividmilireal,
Papers in Regional Science, Vol. 75, pp.-323, 1996

DANIELS, P.W. : Service Industries: A geographical appraisal, Methuen, London, 1985

DANIELS, P.W. ed.: Spatial Pattern of Office Growth and Location, John Wiley and Sons, New York, 1979

DICKEN, PETER : Global Shift: Transforming the World Econoffigird Edition, Paul Chapman Publishing Ltd., New York , 1998

GAD, G.H.K. : Face to Face Linkages and office Decentralisation Potentials: A study of Toronto,pp237ih Daniels ed. Spatial Patterns of
Office Growth and Location, John Wiley and SonsyNyork , 1979

GODDARD, J.B. : Office location in urban and regional development, Oxford University Press, London c.f. Daniels ed 187v9) ,

GODDARD, J.B. and MORRIS, D. : The communications factor in office decentraliasation, Progress in Planrfng;80011976

GOTTMANN, JEAN : The coming of the transactional city, Lectures delivered at theitesif Urban Studies, University of Maryland, College
Park, MD, 1983

HANNA NAGY, B.S., GUNARATNE S. : The East Asian miracle and information technalegrategic management of technological learning
(World Bank discussion paper ; 326), World Bank, Washington D.C., 1996

HDR : Human Development Report, Oxford University Press, New York, 2001

HEALEY, M. J. and ILBERY, B. W. : Location and Change: Perpestion Ecnomic Geography, Oxford University Press, Oxford, 1990

HEITZMAN, JAMES : Corporate Strategy and Planning in the Science City, Economic and Political Weekly, January 30, 1999

HENDERSON, J. : The Globalisation of High Technology Production: §oapace and semiconductors in the restructuring of the modern world,
Routledge, London, 1989

ILLERIS, SVEN: The Service Economy: A geographical approach, John Wiley and Sons, UK, 1996

LATEEF, ASMA: Linking up with the global economy: A case study ofBlaegalore software industry New Industrial Organization Programme,
International Labour Organisation, DP/96/1997, 1997

LESLIE, DEBORAH : Abandoning Madison Avenue: The Relocation of Advertisingi&er in New York City, Urban Geography, Vol. 18, No. 7,
pp. 568i 590, 1997

MARSHALL, J.L. and WOODS, PETER : Services and Space: Key Aspects of Urban and Regional Development, Longman Scientific and
Technical, Co published with John Wiley and Sons Inc., New York, 1995

NASSCOM : IT Industry in India: Strategicv@rview 2002, National Association of Software and Service Companies, New Delhi, 2002

PARTHASARATHY, BALAJI : O6Globalisation and Aggl omer at i onohndlogy Newl y
I ndustry i n Ba nrg Bissertatien, Universityi oBGalifornia, Berkeley, 2000

SAXENIAN, ANNA LEE : Bangalore: The Silicon Valley of Asia?, Paper presented for the Conference on Indian Economic P@mgectar
Research on Economic Dewpment and Policy Reform, StandoiMay, 2000

SCHILLER, RUSSELL : The Dynamics of Property Location: Value and the factors which drive the location of shops, offitesrdaaddouses,
Spon Press, London, 2001

STORPER, MICHAEL and VENABLES, ANTHONY J. : Buzz: FaeFace Contact arttie Urban Economy, Unpublished Paper,
http://econ.Ise.ac.uk/staff/ ajv/ research_material.html#buzz, 2002

STPI : Information on Web Site of BangalorelT.com, Department of Information Technology, Government of Karnataka, wwereiatga|
2004

THORNGREN B. : How do contact systems effect regional development?, Environment and Planning, Vol. 2,i 23, 40973

ZHOU, YU Beyond Ethnic Enclaves: Location Strategies of Chinese Producer Service Firms in Los Angeles, Economic GeographyioVa,
pp.228i 252, 1998

m MULTIMEDIA PLAN.AT &
P g R IEMAR, TU Wien
4

Stadtplanung und Regionalentwickiung Urban and Regional Planning | www.corp.at

nd



reviewed paper

Macro-spatial aspects of the digital backbones network in Latin America
Ana Maria FernandeMaldonado

Arch. Ana Maria Fernandedlaldonado, Delft University of Technology, Faculty of Architecture, Spatial Planning Group,
Berlageweg 1, 28 CR Delft, a.m.fernandemaldondo@bk.tudelft.nl

1 INTRODUCTION

In just one decade, the infrastructure of digital backbones has extended itself at a global scale as a new channeiaf dfstrib
digitalised information (texts, sounds and images), supesimg 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 @dlthe criti
importance of the configuration and characteristicthis 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 envirbament in t
telecommunications sector have constrainegir understanding of this evolving infrastructure.

The general purpose of this paper is to explore and analyse the main features of the telecommunications infrastrpcaviee that
Internet connection in the Latin American metropolises. Under thenpsisun that the architecture of the digital backbone networks

is reiinforcing preexisting 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 develpphtlee large metropolises in Latin America.

2 TELECOMMUNICATIONS IN LATIN AMERICA

The telecommunications sector has been subject to constargaéling, change since the late 1980s. Thanks to the growing and
constant diffusion of ICT networksané& i ces i n homes and businesses, todaybds wi
Telecommunications have passed from a relatively unimportant andréwing sector, to a sector of rapid development and of
strategic importance for the economiaasocial 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 econiieécaaetiv

mostly information procegsg 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: Imtet 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; telecanmunicati
networks have been transformed from agak to digital and from territorialpased local networks to networks with global
reach;

changes in the legal aspects: privatisation and deregulation of the telecommunications business; change from a puitditeeind reg
utility into a private and highlgompetitive 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, moges and risk
taken by the telecommunicatis firms, that led several large firms into bankruptcy. The main flops refer to network
overbuilding, the European 6Third Generationd (3G) spectr
bankruptcies (Shaw, 2002).

Despite the crisis, thielecommunications business is still very profitable. In 1996 théetopelecommunications firms earned more

than the twenty five largest banks in the world (Alaedini and Marcotulio, 2002). It is estimated that its gross opengjinasaraa

of the oder of 40% (Nellist and Gilbert, 1999). According to the ITU the revenues of the total industry have reached $1.37 trillion i
2003 (see Graphic 1), while at the same time consumer spending on communications has grown faster than any other househc
spendng (Standage, 2003).

Revenue, $ trillions e 1.4

1.2
1.0
0.8 Mobile subscribers, billions
0.6
0.4 Internet users,
0.2
e O
¥ o3t
Graph 1: Telecommunications global market 12903 (Source: Standage, 2003, with data from ITU)
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In Latin America, the reform and liberalisation of key economic sectors was a central element of the structural adjuasmess me
imposed during the 1990s. Within them, the reform of the telecommunications companies became a central element of structur:
change. The Latin American telecommunications reform has tended to follow the ITU formula which has three basic infagdients:
privatisation of the sector, (b) free competition and (c) (independent) regulation of the free competition (ITU, 2000). tSreaesul

the following:

a) More than two thirds of the public telecommunications companies in Latin America have been partiallyyqriosised.
This is, after North America, the highest proportion in the world. The privatisation attracted large foreign investoa, as lo
investors had not enough capital to buy the former monopolies. Large European and US American companidsehssame t
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operatoré. The companies that now dominate the telecommunications market are among the largest companies ofthe region
and sometimes the largest of the country, as in Mexico, Venezuela, Chile and Peru (Hilbert, 2001). One of the most dominant
amag them is Telefonica, which acquired the networks in Chile, Peru, Argentina, and Brazil (S&o Paulo). European companies
focused on buying the former monopolies, while the US American companies, risking much less capital, have preferred to
address their linesses 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 momeng @drthing 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 remaine®lothe other hand, the region enjoys a high
degree of competition in mobile and Internet services, segments which do not demand such high investments.

¢) Most Latin American countries created regulatory bodies to promote an environment that attractgimwestm
telecommunications and the spreading of services. But, the institutional profiles of the telecommunications regulatory
authorities are as variable as the squiditical 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 Ssdrretary of Telecommunications of Chile, which is not a special regulatory body but part
oftheCh | ean Ministry of Telecommunications (therefore not a
bythelTUasgoogpr acti ce examples of o6effective regulationd at gl

Despite the radical reforms and the good practice examalelser 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 Amerioan Econo
Commission (CEPAL, 2000) points out that even if the sdtés modernised itself and its networks, the users have financed the
improvements in many cases. On the other hand, even if average teI@cmmkitJye quality of the services have increased, the local
access prices have generally risen after the psatain, 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.
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Graph 2: Mobile phone subscriber and fixed lines, 1€ 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 indegent 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 prejects wer
executed to provide the region with 170 thand kilometres of submarine cables, which amounted to US$ 20 billions
(FernandezMaldonado, 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 yearsyStG01).

At the same time, there was an aggressive expansion of the telecommunications sector towards content industries (mass media a
entertainment industries), considered str at e g-fusionsjanddtieer t he
buying of the most innovating firms by the giants of the sector followed. The rhythm of mergers and acquisitions wesaso fast
it was almost impossible to follow all the events in the turbulent telecommunication market. But the global econmmimd
and the fall of the NASDAQ in the stock market in April 2000 greatly affected the hegemonic ambitions of the large
telecommunications firmslT'elecommunicationgvestment has slowed down remarkably since 2002. The business difficulties
the Latin Anerican 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 telecommundgratompany in the region in which national capital is in control of the firm.
81n 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)d® inhabitants.
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Macro-spatial aspcts of the digital backbones network in Latin America

3 LATI N AMERI CRNES$ BACKBORE NETWOR K

Because of the Internet's historical origins, its nodality is still concedtiatthe U.S. &r 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, 200Miah of the developnme 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 hhakbones
traverse U.S. territorysee 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 differéahsajor reg
are weak. The U.Sstill serves as a central switching facility for integional 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: Tele@goBesearch GroupPriMetrica, Inc. © 2004).

Since 1999, this USentric structure has begun to diminish (TeleGeograpB90a), along with the huge deployment of trans
oceanic, satellite and terrestrial fibre optic networks, and the emergence ofteavetiexchange points (NAPS) in the rest of the
world. In Europe, intraegional 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 thenSthshowing the importance of cultural and trade links

for the Internet connectivit§/O (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 (Tewd2001b). 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 tagtneimmf

of the networks, but also linked to content dependency asbldsed 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 Latim gortaitca
and ecommerce sites house their data servers in the U.S, although this is slowly changing. Until late 1999, most couetiées still r
on lowercapacity satellite links for their connections to the US backbones (TeleGeography, 2000a). Butptkiza culmination of
several projects of submarine cables in the region, international Internet connectivity to Latin American countries grémim79.
terms in deployed bandwidth between July 2000 and July 2001, from 2.7 Gbps to 16.1 Gbps (Ba®tettyith data from

TeleGeography). In 2003, the total regional bandwidth was more than 2$]Qlﬁpreography, 2003a).

The two largest submarine networks that were implemented in the2D839period, were Hnergia, owned by Telefénica and the

Latin American Crossing, or Global Crossing, respectively (see graphic 4). Surprisingly, both submarine backbones display almos
the same layout, being the only differences the connecting points at the Caribbean region. The cities located at theelbmest ha
obviously, the most favoured by the presence of the new backbones. Colombian cities, for example, are not connectethddy the Glo
Crossing trace, but three Mexican cities (Mexico City, Guadalajara and Monterrey) are connected. The increased bandwidth ha
greatly improved the performance of the networks in all Latin America. The backbones are currently lightly loaded, butihere is
congestion occurring at the last mile.

10 However, the TeleGeography 2001 study concluded that 80 % of international capacity in Asia, Africa and Latin AmetieesirsgstilS.

backbones.
11 The final capacity of these two rings is in Terabytes per second (one Terabstethqusand Gigabytes), so there is a huge installed capacity.
10" International Conference on Information & @munication Technologies (ICT) =
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Graph 4. The Hnergia network (www.energia.com) and Latin American Global Criogs(Wwww.globalcrossing.com/xml/network/net_map.xml)

As Internet expands it becomes clear that large telecommunications carriers are competing to provide infrastructuearmh servi

an endto-end basis within private networks (OECD, 2002). In this neleme, MCI, France Telecom and Telefénica 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 toemdism 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, Telefénica appears as one of the most important players, with incumbenksétwseveral of the largest cities and
operating networks at all levels of the Internet infrastructure. In this new infrastructural system that is constantiygexpand
metropolises represent then the locations where most of the components of tisgsteenvare located. Castells (2001) states it in

f ew wdhednternet i8 a network of metropolitan nodes

4  THE METROPOLISES AS NODES IN THE DIGITAL BACKBONES NETWORKS

There are different ways to analyse the position of the cities regarding theetritérastructure. 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 var{ablg® (national and international) capacities of the
backbones, (b) the number of Internet exchange points, and (c) the local connectivity: the type of access networkssto end us

4.1  Backbone capacity

Connectivity indicators for metropolitan areas sttol a t
hierarchy of its system of cities. However, as the networks are in constant evolution, the ranking of these node eitiéth thes
highest Internet connectivity, chaggyfrom 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 capasity in

Séo Paulo, Santiago, Buenoses and Lima. Not surprisingly, these four cities constitute the most important nodes in toptiibre

rings that circle the region.

Latin Americads

I nternet geography

If one pays attention to the evolution of the connectivity since 1999, one can see the huge growth in connectiyiéair2 .
The evolution of the position of cities in terms of bandwidth connectivity in the-2009 period, shown in Table 1, illustrates how
dramatically the bandwidth picture and the position in the ranking has changed between these years. fhia¢ lo#iesfited most
from the increase of connectivity are clearly those that have a coastal location. The 2003 ranking shows that three ofaine fo
cities have high urban primacy. Due to these new powerful connections, Mexican cities have déwgsesition in the ranking.

Ranking

O~NOO O WN PR
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1999 (in Mbps)
S&o Paulo (284,2)
Buenos Aires (146)
Mexico City (136)
Rio de Janeiro (123)
Caracas946,8)
Monterrey (79)
Santiago (47,3)
Lima (38)
Bogota (12

2000 (in Mbps)
Mexico City (749)

S&o Paulo (566,6) = Buenos Aires (4017)

2001 (in Mbps) 2002 2003
Séo Paulo (4984) Séo Paulo Séo Paulo
Buenos Aires Santiago

Mexico City (2182)
Santiago (1770)
Monterrey (1077)
Rio de Janeiro (1029
Caracas (433)
Lima (412)
Bogota (312)
Tablel. Top Latin America Internet hub cities in the 198303 period (Dataairces: TeleGeography 2000b; TeleGeography, 2001; ITU, 2002b;
TeleGeography 2003a; TeleGeogra@3b; respective)y
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Graph 5. Latin American metropolisiesthe 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, showingethetmajor Int
traffic routes, illustrates this. It is not S&o Paulot kliami 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 tkey e o bvi ousl y not |l ocated in Latin
Latin America improved greatly since the opening of the NAP of the Americas in its territory in the year 2000. Befote,tNatwwla

York was the main Latin American hub (TeleGeogrg@000a). This geography reminds us that the Internet geography is still very
dependent on the US networks.

Origin Destination Bandwidth (in Mbps) in 2000
Séo Paulo Miami 3384
Buenos Aires Miami 1455
Mexico City Dallas 1340
Buenos Aires Santiago de Rile 824
Buenos Aires New York 698
Buenos Aires Sao Paulo 666
Monterrey Los Angeles 656
Santiago de Chile Miami 503
Séo Paulo New York 475
Rio de Janeiro New York 378

Table 2. Major Internet traffic routes in 2001 (Source: Shaw, 2001)

However, thaks to the improvements in the networks, Internet connectivity between Latin American countries grew at the
impressive rate of 2500 % during the 198801 period (ITU, 2002b). This implies that a more diffused Internet infrastructure is also
developing ingle the Latin American region. In the new Internet geography that would be emerging, S&o Paulo would be becoming a
major hub for international traffic exchange in the Latin American region (ITU, 2002b). The connectivity analyses ofnthe Lati
American citiesreveal 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, Networkidtscess Po
(NAPs), also known as Internet eXchange points (IXPs) or Metropolitan Area Exchanges (MAESs). They aat ipkiali@tions
created by third parties to facilitate interconnection between independent ISPs that aim to be a neutral meeting gBumalfior |
exchange (TeleGeography, 2000a). Exchange points constitute an asset for the cities that count, \kidcdlnse as points of local
exchange, Internet traffic can be directed to a multiplicity of routes. Without a NAP, carriers have to route local-aegionah

traffic first to the international backbones and then back to the region or city, whitlorés 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 EuropAsi@6aind Pacific, 10 in

Latin America and 2 in Africa (TeleGeography, 2002a). Latin America had 13 Network Access Points (NAPs) in 2002, Ideated in t
largest metropolises: Buenos Aires, Mexico City, Santiago, Bogota and Lima. S&o Paulo concentratéisefoyifrom 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 (Hfeeasd | ed 61 oc al | oopd)eanalyses of gt milet o t he
connectivity are highly relevant for urban planner s, since t
2001:405). To have a good picture of the local connectivity attention must be paid to three main elajtartbasic 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 kiagnes), and
wireless (microwave radio or satellite)

With the advent of digital networking, the architecture of the telecommunications networks at local level began to eladify its
change from transporting voice flows to digital flows, they transfdrthemselves from hierarchical bundles of copper and coaxial
cable into complex and intéocking rings of optical fibre (TeleGeography, 2002b). The new telecommunications networks are now
hybrids of different kinds of wires. Optic fibre is reged 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 Intdrath America, most

Internet access, both business and residk is via dialup too, so flowdasically run locally over the telephone wires. But, since the

telephone network was designed to carry voice flows, when it has to carry-patiebied flows, it becomes a lespeed network.

For this reason, the localdp is generally a bottleneck, since the total-enend capacity of the network is obviously equal to the
capacity on the O6weakest -bpeaukebwork, bytchanging thedransmidsibnecirctite andnsavikckes:thée a h i
digitisationof the networks. In all the Latin American metropoliges fixedline networks have been steadily expanded along with

the digitisation of the networks, in a process that generally followed the privatisation processes. Most large cities éarechd

total digitisation or are close to reach it. As the incumbent carriers have the legal duty to provide connection to poljtanetro

company or household (TeleGeograp?§01), telephone networks reach all the neighbourhoods of the city.

b) In developd 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 technologieaxaat cables networks (the
so-called cable moda), 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. Thifiercludes t
wireless networks, fibréo-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 irdaatin Ame
since 1998, but their initigrowth was slow due to high costs and technical problAswording 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 Ricayatemala 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, higlspeed connections grew at a 162% rate between M&@&h &d 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 milliorsDSL use

in Latin America at the end of 2003 (61% of them in Brazil) and 720 thousatel roadem users (30% of the in Mexico) (NUA

Internet surveys, 2003). However, forecasts are generally tricky. The high price of these services (not less than $#0) pekemon

it unaffordable for most people, so the ceiling of the market might be reackeidor e anal yst sdé expectations.

Even if the metropolises are the locations that enjoy a greater variety of overlappirgpdéghdigital networks, not all areas are

equally connected to higbpeed networks, only the business, media and elite distidspiiocess 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 thogeesofopahich

a good global connection is fundamental for the conduction of theintiqes. 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 areidently 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 typileabéxam
6gl oc al dural bydassiaé@, favoiding 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, 201), which
also inceasingly 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 Hstels, are a
important digital facilities. They are a new urban facility that emerged as a result of the need adrimition in locations
other than NAPSs. It houses switches, routers and servers, providing floor space, power and network connectivity toainstitutio
sewrers and suppliers of content. Clients can be large carriers, msdiachISPs 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
technologyhardware, 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 reaseds they

12 | ocal by-pass refers to the deployment of a parallel infrastructure network that connects valued users and places while it Inypalsses no
users and places within a city. Glocal bypasssdthe same but connecting local users and places with global circuits (Graham and Marvin,
2001).
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to be loated near abundant bandwidth, so its preferred location is in metropolitan nodes, near the connection tspiechigh
backbone cables, close to the highest (business) demand, and with easy access to physical transportation (Graham, 2001).

These faciliies grew explosively in cities of the U.S. and Europe untit2@i@i1. 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 consequeitigss for the
involved. Large telecom carriers and specialised companies have recently built several data centres in the large mettbpolises of
region. These new facilities have improved the possibilities for good routing within the networks. Until a few yearslaggsthe
dotcom firms that provided content to the Latin American cyberspace were hosted in U.S. locations, sigealibyglvebhosting

did not yet exist in the region. But the connections had poor performance. The new submarine cables that begta itotbper

region during 2000 and 2001 have made high bandwidth available and motivated new companies and existing carriers to constru
web-hosting facilities. A report by the Phillips Group found 43 operational data centres and collocation facilties Brazil,
Argentina and Chile in 2001, of which 28 were carbased (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 strhetupeotvides clear advantages to the large
metropolises of the region, their main nodebe Key-components of the infrastructure international backbones, the NAPs, data
centres and a variety of broadband technologies to transmit the information flovednarst exclusively located in these
metropolises. As the metropolises largely concentrate the Internet connectivity, the other cities tend to link diregtymyith
producing an architecture of Ohubs a rederally havknatorial reacholThisnisdggests e |
that the current Internet backboneso6 topology would be rei.i

On the other hand, in those countries with a less centralised urban system (Brazil, Mexico, CalodnBizlivia) a lesser degree of
concentration in a singular point is observed. The networks tend to follow the pattern of their corresponding urbanesygtem, b
monocentric networks in the case of countries of high primacy, and more diffused in thef casatries with a more balanced
urban system. I n these cases, the concentration is olsserve
early connection to the Internet backbones, and facilitated a more diffused distribudicetblinks to them.

Due to their huge capacity, the optic fibre rings that surround the Latin American region play a fundamental role ianidle regi
Internet infrastructure. In this emerging geography, coastal locations acquire a double impomades.aBecause of the expensive

costs of deploying fibreptics lines, port cities are favoured spots for the location of the main components of the Internet
infrastructure. The most important connecting points in both networkdiami, Rio de Janeiro, & Paulo, Buenos Aires, Santiago

and Limai 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 gatéJiB.tbhasinesses, tourism and
immigration flows for Latin Americans. This regional familiarity with Miami has been translated into its new role as maintgat

U.S. backbones for Latin American traffic.

It is considered unlikely that the dominationMfami 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 artthdratween
The analyses of traffic routes betweertih@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., shosvrkgisat

traffic than the cities locateoh the Southern Cone (Mercosur countries), which have stronger economic links with each other,
besides their traditional links with European countries. This suggests that the S&®8Umds Aires axis might develop as an
important regional hub in the Igrterm. 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 comeageccitdsused
for exports and import of products, a big difference does exist. The traditional advantage of Atlantic coast locatiariesehore
located to the great world markets disappears in the case of digital traffic flows. In this new networkhyeaigtgnce 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 locationsco@ected 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 neteenk has b
deployed within a specific geographical space, no maftis size, further changes and upgrades in the system will hardly affect its
main overall shapelocation of nodes, trunk connections and traffic flows (Goussal and Udrizar, 2000). Indeed, great portions of the
global Internet infrastructure have bedready 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,-iegitvaal links will consolidate or

not depends upon the local demand an the political willingness of the governments involved.

At the local level, the overall situation of the ICT infrastructure in the lareg metropolises is satisfactory, sincd#sicecm/erage

in all neighbourhoods, which allows households andniegses 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 andardthisere
privatisation of the networks has not represete 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 haraheeidmetworks provide access in
home and work to the economic elite. Po@idents do not have access at work since they work irskiled and informal jobs,

and they have very limited possibilities for home access due to the high costs involved in domestic connections. Thaleommerci
financial centres are highly privileged 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 represeratygpleal of

local and glocal infrastructuray-passing.
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These issues highlight the important role played by large telecommunications firms in the new geography of nodes thgetlas eme

in the last years. Outside the full awareness of urban professionals, large telecommunications firms havienpectamt agents of

urban change during the last decade. The decisions about the location of the nodes and the number and directionaoé therlinks

the most part, in the hands of these private firms and are decided according to agglomeration ecenormand ot her &éi mper
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) arguesntitarithbtelecommunications

policies, become de facto urban policies, since those decisions taken on telecommunications issues (as the licensing,of spect
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 signifidtiece fo
sdution 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 technologicalaadvances
economic instability, which demand a fast reactand 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 citiesnof the regi
holds many promises. In the context of regiomégration, the Internet backbone network can play a great integrating role
connecting locations according to their cultural and economic interests.

But despite the advantages that ttegin Americanmetropolises have regarding the technical infrastreabdithe Internethe social
contradictions of the metropolises are also reproduced in the field of telecommunications. To tackle this unfavouralle situat
different programmes for universal access have been launched in the region, sometimesumbegli@anprogramme, sometimes as
fragmented small scope policies addressed to different target groups (school studeimsoriwevgroups, isolated communities.
Public funded national programmes have been implemented in Brazil, Chile, Peru, Ecuador,i&Cdlengzuela, Argentina,

Uruguay and more recently Mexico, with mixed restifts.

At local level, the best example is the one of the government of the State of S&o Paulo, which has carried out an@ffectiveep

to provide Internet access in poor ardgasugh Infocentros, the smlled Acessa Sdo Pauld@here were 72 state Infocentros in S&o

Paul ods peripheral nei ghbourhoods (plus 105 municipaving !l nfocen
online courses to 20 thousandpke (see http://www.acessasaopaulo.sp.gov.br/).

The bottom line is thahe 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 corthgtiiest 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 constitutegi@a stra
advantage for the metropolises at macro level, but the situatioot the same at urban level, where only premium locations enjoy
these infrastructural advantages. Progressive and innovative urban and telecommunications policies are urgently neaded to ext
this fundamental asset to the less favoured locationgahétropolises.

13 The national connectivity programmes that stand out because of their effectivity are the ones of Chile, Brazil, Colo/ebiezaeth.
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AThere are two sides t
Protagoras, Greek philosopher (485 B421 BC)

ABSTRACT

Open source software history takes as long as computer program history. Progranier beginning of computing used to
programming for free software model and history now jawst r
new under the Sun. o0 But the raised geuseftsvdard pooducts fer public segtor. Theree s
are advantages as well as disadvantagesé fAiThe coins aih ways

governmental work, but the real success has not come out yet. The reseatolrsttap a theory and quantifies the advantages of
OSS against the proprietary software (based on social, technical and economic approaches) thereby contribute to tledcademia
practice. The difficulty of the research is its complexity. None of abometiomed 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 ecfiwemcesldh

OSS and to make a theoretical model for an economically redsatedision 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 suitabdetlifesaitabl
software for public sector.

1 BACKGROUND OF PUBLIC S E CT CSRSOFTWARE NEEDS

Industrial nations are undergoing dramatic economic and social transformation. This transformation is characterizegidly the ra
growing amount of information, widenging implications of Information Communication Technology (ICT) anit iilmpact on the

whol e economy and the growth of gl obal competition. T®hée so
World and the societies. ICTs can provide higher life standard for people. Opposite the higher standarihéheigital divide. The
6digital divided is an umbrella term. Commarsldy Grder st diyd

approaches. One focuses mainly on actual connecfivitiyrastructure and access. Worldwide, trep detween those who have
access to the Internet and those who do not is enormous. According to the Neilsen/Netratings study as of the firs2q@arter of
only 6% of the Worlddéds popul ation had ac clieimgs the Onitad Btatesl(USY e r n
and Canad& Another approach beyond connectivity is the ICT literacy and skills linked to access that does not mean only access tc
infrastructure, but it has financial, cognitive institutional and political and sociakamhaspects. In reality, many divides exist: both

the internal country divides, as well as divides across countries. Today, governments, business, international and mortgovernm
organizations have numerous initiatives to eliminate ther&dted inegities, 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 impachdrhg eao

not eliminate the gap al osnseeeded.dround thetwerld muenber of progamsoekist tg manage thisne
problem. National intellectual capital and innovation are based on human resources that is why so important to strengthen th
equality by the governments. Government has special ololigadis to protect the integrity, confidentiality and accessibility of public

information, to protect the privacy of 1its <citi zenotbudget.o e d:!
Government s f unct onyrandleaby dsing sofavara dpplicatioss. The software that is used by governments
and control s, handl es, transmits the citizensé personal dat

The reason why this paper examines the goventernole 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 andlifieeest of
PAOs. They al s ocultiea and dilentmasm(e.q. thelyihdvé to change data with other authorities and the central
government) and different | ocal Aproblemd. The solutomnans d
i slands it 6s stic. Topdownoplarning for kattareg probtein 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 ar
knowledge management within the governmewiatdk.

1.1 Roles of the Governments

The Digital Economy transforms governments and also the role of the governments mainly in those areas where the ecaomy is mc
affected by changes of ICTs, and where the markets would not meet the requirements of soe@dnantcal stability.
Governments play important roles in creating the proper environment for ICT development, and also have a significartiéeading

as users of these technologies by creating new modes of behavior in the public at large.

CORP 2005 & Geomultimedia05 Proceedings / Tagungsband; Ed. / Hg.: Manfred SCHRENK
Feb.22-25 2005mww.corp.at ISBN: 3-90167312-1 (HardcopyEdition) ISBN: 390167313-X (CD-Edition)


mailto:laszlo.gabor@ittk.hu

Gabor LASZLO

The 3 majotevels at which governmental functions can significantly be affected (and generally improved) by ICT:
e e-Government (Policy coordination, Policy implementation, Public service delivery);
e e-Administration (Policy development, Organizational activities, Kieolge management);

e e-Governance (Democratic processes, Open government, Transparent etaeisiiog). [2], [5]

ICT supply

ICT demand

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
inteconnectivity consistently emerged as a power ful predictor
variables which measure and guide foreign assistance policies with respect to promoting democracy seem to cause the desired
e f f e cure.1@nd Figuge 2 show the results of his empirical wbNowadays China offers the best example of a country whose

economic success appears in part to be the result ofat t he gov
receive vider currencg increasingly promoting more open access to economic information while keeping tight control on what is
deemed fdApoliticalo. And China is one of the most actFlagre advocae
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Gragh 2. Relationship between democracy and interconnectivity
Source: Christopher R. Kedzie: Democracy and Network Interconne8tivity
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Graph 3. Regional Regressions
Source: Christopher R. Kedzie: Democracy and Network Interconnectivity3

2 OPEN SOURCE SOFTWARE

fiNot enough knowledge exists, however, in the critical area of policy formation: the impact of policy choices on opeansbtiree,
effect of open source on available policy options and government actions is not well known. The support action beilis@&sh
project to fill in important gaps in the understanding of open source with a focus on specific gaps in the policy agplcatiani n . 0
European Union funded research the FL&EH_S will work on three specific tracks: evaluating government poliaypem source,
understanding gender issues in open source, modeling open source as a system for collaborativ&oprioiglem

Nowadays the information environment is extraordinary complex and fragile. Modern society is increasingly vulnerable by
technologcally 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 no
absolutelynecessary to destroy the infrastructure, or one of its elements physically, it can be disrupted by electronically and almos
anonymously. The software became as much i mportant as the
in case wkn the program is proprietary nobody can take a look inside the program and its mechanism. (Or somebody can do thi:
even it would be illegalé)

Free and open source software gives the user the freedom to use, copy, distribute, examine, change andeirapftwvareh

Richard Stallman says that @AThe fundament al di fferente bet
worl do. The term fAFree Softwared stresses freedomlehsadm cor
AWho controls the softwar e, controls |life.o0o This meamnég t he

The quiestion rasised and emerged by expert is justifiable: Is it right after 9/11 that dramatically and radiggly tteaworld and

the relations between IT and governments and also the relations between governments and citizens? The security tunostinto the
important factor for governments and for the citizens. Opposite the security the privacy and trustrbesammgportant things for

the citizens and this caused that conflicts appeared between governments and the citizens. Government and politicgtléaders m
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 generaBiomeznment has two requirements: interoperability
and transparency. These are the two strengths of open sour ¢

The only solution in this case is tlransparency, not only in governmental working process but also within the software that is used
by governments and control s, handl es, transmits the reitiz
developer and vendor had beelopted yet the open source method for example Windows Update for updates and patches. Microsoft
iGovernment Security Programo (GSP) is just a simil amtomode]|
the source code of selected Misoft products. Transparency means that anybody can see and can examine the source code
Probably in first insatance it seems the-esdr cannot gain direct benefit from it if he or she is not a computer expert. The experts
and t he 0 c o mmbeprogrants, setkesenti useecan tiust 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 inteitypefabfbrmation systems is
necessary in order to facilitate cooperation between (government) organizations and to coordinate business processds within a
between organizations. Later all consumers lose their freedom of choice and are herded ihe wsinge product for the sake of
interoperability. EU has 25 member states, with different public administrations depend on each countries. These adpiaiirati
governments have to interact wit each other, so the different proprietary software psmtnetcase suitable to change data wit each
other. This causes higher transactional cost and much more amount invested. The open source products care about Huhstandards
of de facto and open standards that assure the interchange data between ¢meSta@ards 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 publishestiand adop
on the basis of an open decisimaking procedure.
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2.2 Aspects of OSS

Open sotce 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 aatiostimiul
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 theaole 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.

AfiThe copyright | aw,forbegistridudoh énorleven use) of softwarte. Thel ohlyoway that redistribution can be

done is by granting specific permission in a |icenserced0 The |
licenses are more permitted than Fredtviare licenses. OSS licenses have two types;peomissive and permissive. The Free
Software | icenses do not allow fAclosingdo the source code wh

devel opment . iTher e aes, but nbarly @l OSS/FS koftvau®e Bdedo0Be of thecfamumnsajor 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 Initiatefens to these four licenses as the classic open source licenses. The GPL and
LGPL are termed fAcopyleftingod |icenses, that i s, whyy.tthese |
GPL was on probe in Germany and found it is |ég&uorpe.

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 ifono choice
software vendor. How can avoid becoming dependent on a single or a fewrs@®plie answer is open source software. There are

more than one suppliers, or software vendors. Dependency is in close correlation with security and the Security iPtin&ey to

A point of Vi ew: AWho controlsisajtwarOemeccmratnr calssk :t hiel sl iifte a[l:
authorities i.e. government can depend on and controlled by
Microsoft? Microsoft is working hard to increase customer dependency. The softvedris used by governments and controls,

handl es, transmits the citizens6 personal dat a hahisebedause be tr ar
the source code anytime can be checked, and audited. Hardly anyone wattlees pr ogr ammer s é . so hobody
programs do if the source code is closed. This is an enormous security risk for governments. In-wasetofeng fiThe Counci
Europe Committee of Ministers agreed the first international legal textwvanirgy in elections and referendums. The legal and

technical guidelines of the Council of Europe indicate how to build, run and supemasieg systems to ensure that results are as

reliable as those delivered by traditional paper s e d me t h o d sreconimerelatidh @mphasizek e need for new voting

methods to meet the principles of universal and equal suffrage, free and secret ballots and for the systems to baspeserd, tra

and accountable. o Open sour ceoitissedure dransparéneandaocountablei s r ecommendat

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 red@atisdungeon 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 Souece Softwa
and Open Standards give the source, the way in which informationes sguublicly known or at least tracealle.

Only Total Cost of Ownership (TCO) shows the real cost of the software. The purchased software will usually remain thefproper
the supplier; the consumer pays for the right to use the software. TCO eytsemsitive 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 indirberdlysbean
budgeted. However it requires more serious examination thigchssaue.

The countable technical parameters are Reliability, Performance and Scalability of the systems. These parameters caablee compa
due to the same technical analyses.

2.4 E-government solution based on OSS

Number and type of open source policies #egislations 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, encoseaged its
commissioned research into OSS. Whileghase 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 charege=itiie everyday life in that way ICTs can

provide higher standard of life for people. The governments faced new challenges so they had to establish Nationalninformatio
Strategy to make capital out of new opportunities. To use and interact with |@ftsvare 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 nalsesttvdre so desirable for governments and
government agencies. The source code is verifiable amd modifi
build Information Society and-government services. The secure and trustworthyicgsr must be based on reliable software

systems. Since the proprietary software can not be verified according to unavailable closed source code by secuntglitibiese co

can be accomplished only by OSS software. In the public sector many softwateéhandhnd f or ward the citize
because in this case 100% security is needed to prevmpgmt citiz
Source Software due to different strategy consideration. OSS can be consider@d@teathopportunity and an important resource.

OSS has already started to modify the rules in the information technology industry, which will produce enormous chatigas in fu

Open source softwarel s i t real treat ment f?years.pLack bficampuseelitetacy isGcause daldy towar e
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