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PREFACE

“To Plan Is Not Enough!” is the motto ofREAL CORP
007, Strategies, Plans, Concepts, Projects and
Successful Implementation in Urban- and Regionahiitay
and Real Estate Development are in the focus.

their

There was a discussion here amongst experts ifgl@o is

not enough!” has to be understood as fundamenitaism

on planning disciplines, as finally it has been enstbod that
other branches contribute much more to the urban
development of Zicentury.

The opposite is true: REAL CORP organizers are still
convinced that (urban) planning always was andl istithe
precondition of sustainable urban development.h&set is a
rapid development as well in goals, framework available
methods and tools there is the need for a permanent
interdisciplinary dialogue. This is not only truer fplanning,

but for all fields, so one could also say “To bui&l not
enough!” or “Politics is not enough!” or “Marketinig not
enough!” ...

REAL CORP 007 intends to intensify the dialogue betwee
Urban Planning, Real Estate Development and IT
business and also to overcome the communication barriers
between business, science, politics and public
administration.

“To plan is not enough!” does not mean at all that generally
there is too much planning going on: there is afillamazing
number of projects with enourmous investments taded
resources spent that are realized without profaatitate-of-
the-art planning; on the other hand there are aflekamples
where extensive planning is done by highly qualifie
specialists, but there is hardly a thought on howetlize the
plans in a “real world environment”.

Still in many cases planners and architects onotiee hand
and real estate developers and investors on trer dignd
look at each other with astonishment, distrust, etomes
even animosity, although both are working on shgpime
future.

So REAL CORP 007 is to stimulate the fruitful
communication between planning and real estatenbasi—
and maybe planning can even gain importance if the
argumentation and methods are better understoadhigys.

It is crucial for this concept that the dialoguenct one-sided
from planning towards real estate business — the co
organizersSissi DELLA LUCIA (Immobilienmagazin) and
Andreas SCHILLER (Publisher Immobilienmanager and
Editor of Europe Real Estate) who at the moment aigrk
on common ‘real-estate-information-strategies” guéee
good information flow also in the real estate sedtast but
not leastTECH GATE VIENNA , strategically situated in
“Vienna Danube City” or “Vienna DC”, the biggest amst
important new business district of Vienna, is atdatic
venue for REAL CORP 007 — many thanks Thomas

VORWORT

+Planen ist nicht genug!“ lautet das Motto der REAL CORP
007, Strategien, Plane, Konzepte, Projekte und ihre
erfolgreiche Umsetzung in Stadt- & Regionalplanungis
Immobilienentwicklung stehen im Mittelpunkt desdresses.

Im Vorfeld wurde von einigen Kollegen/-innen dieage
gestellt, ob denn ,Planen ist nicht genug!* alsdamentale
Kritik an den Planungsdisziplinen zu interpretierssi, als
Erkenntnis, dass andere Branchen wesentlich widlatige
Beitrage zur modernen Stadtentwicklung des 21.
Jahrhunderts leisten.

Das Gegenteil ist der Fall: Die REAL-CORP-Organisatore
halten gute (Stadt-)Planung nach wie vor fir eine
unverzichtbare Basis der nachhaltigen stadtischen
Entwicklung! Nachdem sich aber sowohl die Rahmen-
bedingungen, Zielsetzungen als auch die verfligbaren
Instrumente hdchst dynamisch entwickeln, ist esvantlig,
permanent den interdisziplinaren Dialog zu suchen.

Dies trifft nicht nur fir die Planungsdisziplinen,matirlich
kénnte man auch sagen ,Bauen ist nicht genug!" oder
JPolitik ist nicht genug!* oder ,Marketing ist nittgenug!“

Im Rahmen der REAL CORP 007 geht es schwerpunktmaRig
um den Dialog zwischenStadtplanung, Immobilien-
entwicklung und Informationswirtschaft und um den
Austausch (ber die ,Systemgrenzen“ voNirtschaft,
Wissenschaft, Politik und Verwaltunghinweg.

sPlanen ist nicht genug!" bedeutet keinesfalls, dass generell
zu viel geplant wird: Erschreckend viele Projekterden
umgesetzt, Investitionen werden getatigt und Ressour
verbraucht, ohne dass adaquate Planungsprozesaegeer
gangen sind; andererseits wird nach wie vor inevidrallen
mehr oder weniger aufwandig geplant, ohne an die
Umsetzung in der realen Welt zu denken — viel zdasfden
Plane gleich in der Schublade oder werden anlassiteso
modifiziert, dass von der Intention kaum etwas gilbteibt.

Nach wie vor ist es in vielen Fallen so, dass Raund
Stadtplanung einerseits und Immobilienbranche und
Investoren andererseits einander staunend, beftemde
misstrauisch und teilweise sogar feindlich gegenisbehen,

wo doch beide mit der Zukunftsgestaltung befasst.si

Es geht bei deREAL CORP 007 also unter anderem darum,
den Dialog zwischen Planungs- und Immobilienbranzhe
forcieren — durchaus in der Hoffnung, die Planuowgis ihre
Denkweisen und Methoden aufzuwerten, weil wichtige
Akteure erkennen, was gute Planung leisten kann.

Dafir, dass der Dialog nicht nur einseitig seitéasPlanung
gesucht wird, sondern auch die Immobilienbranchehsi)
kompetent vertreten ist, sorgen die KooperationiepaBissi
DELLA LUCIA (Immobilienmagazin) und Andreas
SCHILLER (Immobilienmanager), die derzeit — soviel sei
hier verraten — auch an gemeinsamen Informatiofedgemn
fur die Immobilienbranche arbeiten.

Nicht zuletzt soll der Veranstaltungsort, dBECH GATE
VIENNA als Teil der Donaucity inmitten eines der
wichtigsten Stadtentwicklungsprojekte Wiens angksie
mit seiner hervorragenden Infrastruktur zum Gelingker
Veranstaltung beitragen Bl Thomas JAKOUBEK und
seinem Team herzlichen Dank fir die fantastische
Unterstiitzung bei der Konferenzorganisation!

Uber den Themenschwerpunkt hinaus werden im Raheen d

REAL CORP zahlreiche weitere Themen behandelt,
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JAKOUBEK and his team for their fantastic support in
conference organization.

There are many more topics that are dealt withnduREAL
CORP 007, for example there will be a 2 very impdrtan
special Workshops:

Spatial Development Forum “Planning Infrastructuor
Regional Development” is organized by CElI — Central
European Initiative (http://www.ceinet.org/) in thentext of
the project ADRIATIC-BALTIC LANDBRIDGE and is a
high-level event on European Planning policies, and
“FLAIR”, organized by Dr. Dirk ENGELKE
fromPAKORA.NET (www.pakora.net) deals  with
sustainable land use management.

More than 150 presentations have been accepteRE&L
CORP 007, principal speakers include:

« Dr. Alfonso VEGARA, President Fundacion
Metrépoli (Madrid/Spain) and past president
ISOCARP

e Dr. Kurt PUCHINGER, director of planning of the
City of Vienna

e Prof. Dr. Vassily POPOVICH, Russian Academy
of Sciences, St. Petersburg/Russia

* Federico CASALEGNO, Head of
Experience Lab, MIT/Cambridge/USA

Mobile

This volume of proceedings contains more then 1jfes
of successful examples, theories and future-ornieotacepts
— and they raise a lot of questions, so there shioellenough
topics to discuss during REAL CORP 007.

For more than 10 years CORP has been serving afarpla
for international, multidisciplinary discussion ovarious
topics on spatial planning. Challenges are manifdién you
provide means to understand and to develop society
space. This year contributions on applied issuasJative
products and theoretical disputes are presenté&é ali the
conference. Contributors work in various fields, @flithem
working constructive on spatial development issudke
every year, topics at CORP reflect internationalefurban
phenomena and rapid movements within assisting anedi
technology to develop new forms of work-, housitagpd
living spaces.

Social phenomena play an increasing role in thégdesf
living spaces in a society of “Digital Cities”. Due lack of
conceivability, lack of description and, in additjoncreasing
complexity these phenomena often have been nedléxte
now are attracting attention through IT productalepment.
Working on spatial technologies of the future weyibeto
understand changing levels of participation andaligation
in a spatial planning process. Statistical andljoal terms as
well as seemingly precise concepts like “demogmaphi
development”, “aging”, “crime”, “public parks” arfgtreets”
suddenly turn out to be variables in a spatial pilagy context
which are barely calculable. Complex, multi-dimensio
data structures do make it even more difficult tasg
concepts like “spatial structures”.

besonders herausgehoben seien zwei

Kooperationen:

wichtige

Unter dem Titel"Planning Infrastructure for Regional
Development (Infrastrukturplanung fiir die Regional-
entwicklung" wird vonCEI — Central European Initiative
(http://www.ceinet.org/) im Rahmen des ProjektéDRIA-
TIC-BALTIC LANDBRIDGE ein sehr hochrangig
besetzter internationaler Workshop organisiert. Déork-
shop JFLAIR — Flachenmanagement durch innovative
Regionalplanung” beschéftigt sich mit dem sparsamen
Umgang mit der Ressource Grund und Boden, insbesander
mit der Wiederverwendung von freiwerdenden Flachen.
FLAIR wird von Dr. Dirk ENGELKE (PAKORA.NET) im
Rahmen des Forderschwerpunktes "Reduzierung der
Flacheninanspruchnahme und nachhaltiges Flachemmana
ment (REFINA)" vom Deutschen Bundesministerium flr
Bildung und Forschung (BMBF) gefordert. N&here
Informationen unter http://flair.pakora.net

Mehr als 150 Vortrége wurden fur das Hauptprograden
REAL CORP 007 akzeptiert, hier seien nur nur einige de
Haupt-Vortragenden genannt:

. Dr. Alfonso VEGARA, President Fundacion
Metrépoli (Madrid/Spanien) und Ex-Prasident
ISOCARP - Internationale Gesellschaft der Stadt-
und Regionalplaner

¢ Dr. Kurt PUCHINGER, Planungsdirektor der Stadt
Wien

. Federico CASALEGNO, Leiter des "Mobile
Experience Lab" am MIT — Massachusetts Institute
of Technology/Cambridge/USA

. Prof. Dr. Vassily POPOVICH, Russische
Akademie der Wissenschaften, St.
Petersburg/Russland

Die in diesem Tagungsband auf mehr als 1.000 Seiten
zusammengefassten Beitrdge liefern wichtige gruedide
Uberlegungen und zeigen zahlreiche Beispiele fiir
erfolgreiches planerisches Handeln. Sie werfen aheh
neue Fragen auf, sodass sichergestellt ist, dasgietend
Diskussionsstoff fur die REAL CORP 007 vorhanden ist.

Die CORP-Konferenzen sind seit Uber 10 Jahren eine
Plattform fUr internationale und multidisziplinaréus-
einandersetzung zu vielen Themen rund um die Raum-
planung oder raumbezogene Planung. Zum Verstehdn un
zur Entwicklung von Gesellschaft und Raum beizutnaigée
eine facettenreiche Herausforderung Auch diesesfiraten

sich deshalb praxisorientierte Beitrdge und inneeati
Produktprasentationen neben theoretischen Ausednsetd
zungen aus all jenen Berufssparten, die konstruktivder
Raumentwicklung teilnehmen. Dabei spiegeln sich ém d
Themen die Internationalisierung urbaner Phanomams
der rasche Wandel der Informationstechnologie zur
Entwicklung neuer Arbeits-, Wohn- und Lebensraunaew

Auch Uberlegungen zu sozialen Phanomenen bei der
Gestaltung von Lebensrdumen spielen in einer Gebelft

der ,Digital Cities* ein zunehmend wichtigere RolBiese
Phanomene urbaner Entwicklungen waren mangels
Fassbarkeit, Komplexitdt und/oder Beschreibbarkeit o
ausgeklammert, werden aber zunehmend durch IT-Rtedu
wieder entdeckt. Mitarbeiter/-innen an der Zukunft
raumbezogener Technologien beginnen zu verstehass d
sich die Beteiligungsebenen sowie deren Darstelamgind

im Planungsprozess verdndern. Statistische, rebhtli
Begriffe und scheinbar klare Konzepte wie Demogrephi
entwicklung, Alter, Verbrechen oder offentliche Bamund
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Information technologies serve as “problem-ideatifiand
“problem-solver” at the same time. Technologies,icivh
appear to be ubiquitous in magazines and media, Web
2.0, Second Life, Google Earth and so on provokeit,|
create enthusiasm and — at the same time — predenical
only, so far) advice and ideas on how to deal aitd how to
develop new and alternate looks at spaces. The afay
dealing with data, information and spaces is a tgrea
challenge, particularly when looking into “socigbases”.
Issues in “new” cities, like they are pictured iDigital
cities”, must be supported by innovative and pgrditve
technologies. Knowledge on spatial phenomena habketo
increased and used as best as possible in a modean
society. It will be of crucial importance to the dlity of
scenario development of urban spaces for plansskitects,
geotechnicians, social scientists and other actorsneet
these challenges and to learn how to work with éhos
phenomena.

CORP offers a unique possibility to present theaaktic
concepts, discuss practical experiences and ldaoat anew
IT alike in an environment driven by the exchandedeas
and knowledge. The plurality of contributions aratigty of
topics promise a rewarding event in Vienna.

As immediately after REAL CORP 007, from May 23-25,
Real Vienna — The CEE-focused real estate and
investment fair is going to take place, there is the good
opportunity to stay a little longer in Vienna arahine the
participations — detailed information on REAL VIEMXNt
http://www.realvienna.com/

We wish you a successful and interesting parti@mpah
REAL CORP 007!

Enjoy your participation and the days in Vienna!

Manfred Schrenk, Vasily V. Popovich, Josef Benedikt
May 2007

StraBen werden plétzlich zu schwer kalkulierbaremiablen
der Raumentwicklung. Komplexe, mehrdimensionale Date
erschweren zusétzlich das Verstehen raumlichektbnen.

Informationstechnologien kénnen dabei in der Plgnun
sowohl ,Aus-Léser als auch ,Ein-Loser” offener Eemn
sein. Medial stark prasente Labels und/oder Anwegdn
wie Web 2.0, Second Life, Google Earth und andere
provozieren, machen silichtig, limitieren, begeisterd
geben gleichzeitig — zur Zeit vor allem technisehe
Anregungen und Hinweise zum Umgang mit und zur
Entwicklung von neuen Raumen und neuen Ansichten. De
Umgang mit Daten, Informationen und Raumen im
Allgemeinen wird vor den Perspektiven ,sozialer Ratiaur
Herausforderung technologischer Entwicklungen. Die
Aspekte ,neuer” Stadte, wie sie z. B. in ,Digital i€g"
konzipiert werden, gilt es, mit innovativen undtpativen
Technologien zu unterstiitzen, um das Wissen zu
Stadtentwicklungen einer modernen urbanen Gesalisch
bestméglich aufzubauen und zu nutzen. In wie wen€t/-
innen, Architekten/-innen, Geotechnologen/-innen,
Sozialwissenschattler/-innen und Beteiligte anderer
Fachdisziplinen diesen Ansétzen begegnen und damit
umgehen lernen, wird die Qualitat der Szenarieangb
Lebensrdume entscheidend mit beeinflussen.

Im Rahmen der REAL CORP 007 bietet sich die
Méglichkeit, grundsétzliche Uberlegungen, praxisotierte
Ansétze und neue IT-Entwicklungen in einem gemenesa
Event kennenzulernen und mit Spezialisten/-innen
verschiedenster Planungsbranchen zu diskutierene Di
Vielfalt der Beitrdge und die fachliche Buntheit der
Teilnehmer/-innen versprechen jedenfalls spanndrde in
Wien.

Nachdem unmittelbar im Anschluss an die REAL CORP 007
die Immobilienmess&eal Viennastattfindet, bietet sich der
kombinierte Besuch beider Veranstaltungen an - reeite
REAL CORP wird am Mittwoch, 23. 05. 2007 nachmittags
eine Exkursion zur REAL VIENNA angeboten (siehe
http://www.realvienna.com/)

Wir wunschen lhnen eine interessante und erfolgeeic
REAL CORP 007!

GenielRen Sie die Teilnahme!
Manfred Schrenk, Vasily V. Popovich, Josef Benedikt
im Mai 2007
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Mdglichst wenig vergeuden, mdéglichst viel erreichen
Einleitendes Statement zur internationalen KonfeiRBEAL CORP 007, Mai 2007

Kurt PUCHINGER
Dipl.-Ing. Dr. Kurt Puchinger, Planungsdirektor c&adt Wien

1. Es gibt so etwas wie einen natirlichen Widersprewfischen Partialinteressen und denjenigen
Personen und Konzepten, die fir das Gesamtintee@sseGebietskdrperschaft, einer Region, einer
Agglomeration, einer Stadt verantwortlich gemachtden. In der Regel ist es so, dass Vertreter von
Partialinteressen, seien es Birgerinitiativen, Dmpey, Interessensvertretungen oder Lobbyisten von
der Stadt bzw. von der Stadtplanung etwas wollemd @Wumeist ist dieses Wollen nicht darauf
gerichtet die Balance zwischen verschiedenartigdiamtialinteressen gut auszutarieren, im
Gegenteil, in der Regel ist es darauf gerichte¢ éiestimmte bestehende Balance in Richtung auf
den oder die Wollenden begiinstigend zu korrigietanz gesagt, ein solches Wollen erzeugt
Unruhe.

2. Wo kommt aber nun solches, Unruhe deutlich machent#ellen her? Mit Sicherheit nicht aus der
Stadtplanung, die hatte es lieber gerne ruhig, kdsm es nur aus der Gesellschaft kommen, aus
deren realen Widersprichen, aus deren sozialenliktemf und aus deren marktwirtschaftlichen
Verhéltnissen. In der Regel antizipiert Stadtenkiicgsplanung notwendigerweise diese
Verhéltnisse und Dynamiken in ihren Konzepten,hrem Planungen. Die Frage, die aber oftmals
sehr diffus nur beantwortet wird, ist die Frage maen Rollen, nach den Aufgaben, nach den
konkreten Aktivitdten, die seitens der Gebietskispleaft im Zuge des Umsetzungsprozesses von
Planung gesetzt werden sollen und nach den Roiflaoh den Aufgaben nach den konkreten
Aktivitdten die seitens der Wollenden, der Birgéativen, der Developer, der Interessensvertreter
oder Lobbyisten gesetzt werden sollen. Und ein ggréiehler, den Stadtplanung machen kann, ist
zuviel zu versprechen, so zu tun als ware Stadipigein bérsennotierter multinationaler Konzern,
als ware Stadtplanung ein Investmentfonds, der jéloer Menge an Risikokapital verfligt, so zu tun,
als ware Stadtplanung eigentlich mit den Kompetergeer Bundesregierung ausgestattet und hatte
dazu noch das Sagen bei OBB und ASFINAG. Das wacht mur ein groRer Fehler der
Stadtplanung, das ware ein schwerer Fehler, wait haifdt dass er nicht schon da oder dort einmal
passiert ware.

3. Development ist eine Sache des Marktes, nicht thtanung und das missen beide Seiten immer
besser begreifen, Development hat auch und immbr Werantwortung fir den 6ffentlichen Raum
zu Ubernehmen, an dem es mal3geblich partizipiastpegreifen auch die Developer immer besser
und Stadtentwicklungsplanung muss endgultig dieddbaftsattitiide hinter sich lassen und sich als
zentrale Dienstleistung im Offentlichen InteresseMarkt positionieren. Und deshalb ist natirlich
Planen nicht genug, sondern, wenn es um die Attt eines Standorts geht, um seine Zukunft
und um die Entwicklungschancen seiner Einwohner und deren Lebensqualitat, dann sind
Handlungen notwendig, dann ist ein bargaining notige zwischen den Partikularinteressen und
den Offentlichen Interessen, die von der Stadtpignwahrgenommen werden, wobei es aber
grundsatzlich im Offentlichen Interesse liegt, daaswicklung stattfindet.

4. Damit sich Wachstums- und Innovationsprozesse abspielen konnen und damit das Ambiente
stimmt ist eine besondere Dienstleistung fur s@&mtli daran beteiligte Akteure und fir die
Bevolkerung notwendig, ist Stadtentwicklungsplanur@wendig, die fur wesentliche raumliche
Rahmenbedingungen verantwortlich ist. Die Rolle $frdtentwicklungsplanung ist nicht immer so
gesehen worden und das trifft gleichermalRen aufBliek von Aul3en als auch auf den von Innen
zu. Ungeachtet dessen schafft aber die Stadtpldangfyistigen qualitativen und monetarisierbaren
Mehrwert fir den Standort, der sich rentiert in darfriedenheit und im Wohlbefinden der

REAL CORP 007 Proceedings/TagungsbandSBN: 978-39502139-2-8 (CD-ROM); ISBN: 978-39502439 (Print) E
Vienna,20-23 May 2007 — www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, Jo8ENEDIKT



Mdoglichst wenig vergeuden, mdglichst viel erreichen

Einwohner und der sich rentiert in ausgeldsten yationen und in Wirtschaftswachstum, der sich
insgesamt rentiert in der gesteigerten Attrakthvdiies Standorts, einer Stadt.

5. Woraus besteht nun diese Attraktivitat eines Stetaddie Attraktivitat einer Stadt? Wenn man z.B.
vergleicht die Attraktivitat von Pompeji, Knossd&arthago und Carnuntum mit der Attraktivitat
von Minchen, Prag, Budapest und Wien dann wird dwh sehr rasch zu der Einsicht kommen,
dass diese Attraktivitat von der wir heute im Zussenhang mit Standorten und Stadten sprechen,
irgendetwas mit den Menschen in diesen Stadtemrzdnat, mit dem was dort gemacht wird, was
dort entwickelt wird, was dort gestaltet und umghst wird, kurz dass diese Attraktivitat etwas mit
dem Leben in diesen Stadten zu tun hat und dieugedamwelt eben das ist was sie ist, eine
gunstige oder weniger ginstige Rahmenbedingungd&i$r Leben. Heute setzt sich Attraktivitat
zusammen aus

¢ Lebensqualitat,

e innovative Atmosphare,

* kulturelle Vielfalt,

* solide Ausbildungsniveaus,
¢ Netzwerkkompetenz und

e strategische Kapazitaten.

Und wenn es gelingt diese paar Eigenschaften auGdendlage eines Stadtentwicklungsplanes
in ihrer Entwicklung bzw. in ihrer Weiterentwicklgreu férdern und nicht zu behindern, dann ist
einiges erreicht.

6. Im STEP 05 sind gegenuber friheren Stadtentwicldpidmen zwei wesentliche Neuerungen
enthalten:

« Die Festlegung von Zielgebieten der Stadtentwiagjurdie — unabhangig von
Bezirksgrenzen - auf bestimmte Themen und Chanesgetegt sind und

« Die regionale Betrachtung des Standorts Wien iaregnb3eren Region, um sich gemeinsam
mit den regionalen Partnern im neuen Europa zuipoigren.

Beiden Neuerungen gemeinsam ist, dass sie die B#igr legen, sowohl innerhalb der
Stadtgrenzen, als auch dartber hinaus wesentlickge® der Entwicklung des Standorts Wien in
Form von Projektorganisationen weiter zu verfolgen, was insbesondere auf eingztiorale
Kooperation zwischen Abteilungen, Geschéftsgruppehexternen Partnern abzielt.

Beiden Neuerungen gemeinsam ist aber ebenso, sasersfunktionellen Blickwinkel auf die
Stadt- und Agglomerationsentwicklung starken gefeniider an administrativen Grenzen
orientierten Sichtweise gebietlicher Planung.

Projektorganisation und funktionelle Betrachtung dgglomeration eréffnen fir die Zukunft die
Chance Wachstumsprozesse effizienter begleitendruimdn und Standortentwicklungen dort zu
forcieren wo die stadtwirtschaftliche Rentabilitébn entweder bereits vorhandener oder neu
investierter offentlicher Infrastruktur ein hohes®lerreichen kann. Die Kalkulation der Rentabilitét
von Investitionen ist ein alltdgliches Thema irealWirtschaftsbereichen, also warum nicht auch ein
Thema im Zusammenhang mit 6ffentlichen Investitithe

Dieser Aspekt der stadtwirtschaftlichen ,Verzinsuiffentlichen Realkapitals einerseits in Form
von wachsender Zufriedenheit der Bewohner mit ih&adt, andrerseits in Form von
arbeitsmarktwirksamen, privaten Investitionen windZukunft sicher starker als bisher gegenuber
reinen Kostenkalkilen in den Vordergrund tretens Bamoglicht auch den privaten Sektor und
seine Freiheit der Nutzung marktwirtschaftlichersttumente, tber die ja eine Offentliche
Gebietskdrperschaft nicht verfugt, zielgerichtetlém Prozess der Stadtentwicklung einzubinden und
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- auch in seinem eigenen Interesse an langerfistiferthaltigkeit von Investitionen - fur die
Bereitstellung sozialer und technischer Infrastutdah sowie von Freirdumen zu gewinnen.

Andrerseits erfordert eine solche Orientierung

» eine gewisse Flexibilitat der o6ffentlichen Planuimg Bezug auf die Anwendung und
Interpretation raumlicher Siedlungs- und Stadtmiegehsbesondere dort wo die Asthetik
des Planes den funktionellen und budgetaren Resditéicht mehr gerecht wird und

+ Uberlegungen beziiglich eines effektiven = Modernisigsprozesses der
Planungsorganisation, im Zuge dessen Stadtwirtsarajelegenheiten einen expliziten
Stellenwert im Rahmen der Stadtplanung zugesproeekommen sollten.

Im regionalen Kontext wird es darum gehen das Marisazwischen stadtischer Agglomeration und
landlichen Raum in ihrem wechselseitigen Nutzerséegu verstehen. Das Konzept der ,Grlinen
Mitte* zwischen Wien und Bratislava, das im STEP @&fgegriffen wird, sowie das Wien-
Niederosterreich Projekt des Biospharenparks ineiBerdes Wienerwaldes ermoglicht erstmals das
Thema und das quantitative Verhaltnis zwischen tigloaund nicht bebauter Umwelt in einem fur
die wachsende Agglomeration adaquaten Maf3stabhéngly von Landesgrenzen zu diskutieren.
Wir wissen aus einer Reihe von Untersuchungen gehibescheid Uber die positive Korrelation
zwischen urbaner Dichte und privatem Transport-gieeEinsparungspotential und werden deshalb
nicht nur aus infrastrukturbezogenen Rentabilitiitsken sondern auch aus Umweltkalkilen und
wegen der abnehmenden Verfiigbarkeit von Flacheeriatb der Stadtgrenzen diesem empirisch
abgesicherten Zusammenhang erhéhte Aufmerksandkeihken.

Die Bedienung der Nachfrage nach spezifischen &rbairkeiten innerhalb der Agglomeration ist in
einer Netzwerkgesellschaft das ,Um und Auf‘ einer odernen  Standortpolitik.
Forschungseinrichtungen, Unternehmenszentralemjupierende Betriebe, konsumentenorientierte
Unternehmen, hochrangige Dienstleistungsbetriebagefr teilweise sehr unterschiedliche
Interaktionsmuster in der Stadt und in der Regiaohn Fir Forschungseinrichtungen z.B. ist die
Erreichbarkeit von anderen Forschungseinrichtungerd internationalen Verkehrssystemen
besonders wichtig, fur hoherrangige Dienstleistunggrnehmen ist die raum-zeitliche Nahe zu
Regierungs- und Verwaltungsstellen sowie den Haugptopren der Unternehmungen von
Bedeutung, fir konsumentenorientierte Unternehmungederum ist das Kundenpotential ein
entscheidender Parameter fiur die Standortwahl. lign ddéquate Angebote sowohl seitens des
Offentlichen Verkehrs als auch des Individualvergeformulieren zu kénnen ist in erster Linie
wichtig zu wissen, wie denn diese Typen von IntBomlsmustern in der Agglomeration Wien
tatsachlich ausschauen und in zweiter Linie wickiigscheidungen im Rahmen der lbergeordneten
Verkehrsplanung in den Dienst der Standort- undr2eentwicklung zu stellen.

Die Verkehrsinfrastruktur spielt eine wesentlich®ll®& im Prozess der nachfrageorientierten
Standortproduktion, wobei insbesondere die Logik Betwicklung des OV- Systems neben der
Bevolkerungsorientierung aus entwicklungspolitisch&wéagungsgrinden kinftig auch Parameter
der langfristigen Zentrenentwicklung zu bericksgdn haben wird. Das bedeutet, dass den
Tangentialverbindungen zwischen kiinftigen spehiiscZentren linksseits der Donau sowie deren
Einbindung in die Zentrenstruktur rechtsseits den&u erhdéhte Aufmerksamkeit zukommt.

Wir kdnnen heute nicht mehr Gbemn Zentrum sprechen und damit die City meinen, wiissein
Uber einSystem von Zentrenund die sie verknipfenden Infrastrukturnetze dprac Die City ist,
trotz hochster Erreichbarkeit im OV, in ihrer Entkiung sehr eingeschrankt. Die neuen Zentren
haben sich in den City-Erweiterungsgebieten, inDenaucity bereits entwickelt und werden sich
im Bereich des Hauptbahnhofs, St.Marx, Aspangbahahd in spezifischer Form im Bereich von
Siemens/Allissen und am Flugfeld Aspern kinftigneckeln. In dem Zusammenhang attraktive
Standortpotentiale liegen auch heute noch in derchdulie vor knapp 150 Jahren erfolgte
Donauregulierung gewonnen Flachen des 20. und 2irkBeund insbesondere auch an der
-Waterfront* des Rechten Donauufers.
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8. Die Entwicklung solcher Potentiale ist aufgrund d@elfalt der ,Stakeholder — Interessen” nicht
immer ganz einfach, aber jedes erfolgreiche Deve@op startet mit einem ,Mission Statement®,
einer Uberzeugendditwicklungsideg, einer tiberzeugenden Vision von Entwicklung, dieignet
ist samtliche Interessenten ,ins Boot" zu holenn®leine solche Idee wird die Bewaltigung von
komplexen Entwicklungsaufgaben noch schwieriger sids ohnehin ist und fuhren selten zum
gewinschten Erfolg oder auch zu stadtwirtschafdighoptimalen Losungen.

Auch wenn vom STEP 05 keine rechtliche Bindung abggso zahlt doch der in diesem Plan
zusammengefasste politische Wille fast mehr. lisatie Sinn ist jedenfalls davon auszugehen, dass
seine Inhalte auch als Orientierungsrahmen firelaggrte Firmen und Unternehmungen der Stadt
Wien gilt. Aus Sicht der Stadt Wien stellen diesemeén und Unternehmungen (um die wir
international oftmals beneidet werden) Instrumentie Umsetzung stadtentwicklungspolitischer
Ziele im Markt dar. Darin besteht ihr Hauptzweckuck wenn sie Kklarerweise auch
betriebswirtschaftliche Ziele zu verfolgen haben.

Der Flachenwidmungs- und Bebauungsplanung kommh dia Rolle zu diese Konzepte der
Umsetzung zu begleiten und die Rechtsgrundlagemutzen, um die Projekte rechtlich sauber
abzuwickeln und erfolgreich finalisierbar zu machérsofern stellt die Anwendung der Wiener
Bauordnung keinen Selbstzweck dar, sondern eineMatir Erméglichung von Entwicklung im
Sinne des Gesetzgebers. So gesehen steht wemgeédaliellierung auf der Tagesordnung sondern
mit Sicherheit die Durchforstung ihrer Anwendungs{is .

Stadtentwicklung ist nicht nur der pragmatische cBli auf Flachenwidmungs- und
Bebauungsplanung, Stadtentwicklung besteht weskn#ius dem Verkauf von ,Bildern der
Zukunft* und auf der breiten Diskussion dieser Bildn der Offentlichkeit. Auch das geht nicht
immer gut, aber jedenfalls steigert es die Chandéeeite Akzeptanz von Entwicklungsvorhaben.
Und insbesondere dann, wenn wir die Méglichkeiten 6ffentlich — privaten Kooperationen, auch
selbst ein ,Bild der Zukunft, optimal ausschépfemllen, dann bedarf es einer unpratentiésen
Effektivitat auf beiden Seiten, nach dem Motto masirVortrags: Moglichst wenig vergeuden,
mdglichst viel erreichen!
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1 ABSTRACT

Even though conomic appraisal in the real estad fs currently based on the assumption that thk b
environment is static, buildings and its managemepitesent a dynamic “system” whit a “behavior” ave
able to design and develop. The fithess of thidesys its ability to react to changing user demands,
demographic development, etc. is imperative fortasmable environmental, economic and social urban
development. Due to missing methods and technolihgy flexibility of property and the facility
management behavior are either not consideredagr @lvery minor role in the practice of the reahts
development.

In the research and development project “discretedihe Swiss Federal Institute of Technology Zhri
(ETH Zurich) discrete event simulations were depebb in cooperation with the Swiss industry partners
SUVA and redKG and the German BASF AG, which maystasm behaviour” of facilities and facilities
management across the life cycle of a propertya&snsequence, urban real estate development ¢encep
can be optimized for sustainable use over a sidghe and the entire life cycle. The consequences of
development plans and their sensitivity concerrpogsible events can be simulated over time. Alter@a
concepts become much more transparent for investorsell as for urban planners. New avenues of
communication are opened and new partnershipoaret!.

Empirical tests of the new simulation models areldbftware tools proved that the complex dynamstesy

of Real Estate and Facilities Management can lbéuated more precisely via discrete event simuiatio
thus achieving an enormous optimisation potential Real Estate Development (RED) and Facilities
Management. The congress contribution focuses sgilgle applications of the event based simulations
urban development projects and public private astrips.

2 INTRODUCTION

Due to the increasing pace in which both individiidstyles and the general economic situations of
companies change, properties that are inflexibtmrlg interpretable, badly managed and/or have high
operating costs no longer meet the changing ndegiseos or tenants. The results of this developroantbe
observed in many cities. Properties are vacangvagred for alternative use at high costs or deretisfor
redevelopment at an early stage of their life cyble a consequence, neither the targeted returrapital

nor a sustainable use is achieved.

Research at the ETH Zurich showed that institutiomaestors, as well as users, are increasingleldging
buildings that are flexible in their use over tinwithin in the framework of the research and depmlent
project “discreteFD”, funded by the Kommission ftgchnologie und Innovation (KTI), the ETH Zurich in
cooperation with its partners SUVA und redKG , eleped new concepts of real estate developmentewher
the layout of the building is developed simultarsgpwvith the respective facilities management cpitxe
As a result, these concepts ensure successfutéonginvestments. Even though improved risk managgm
and the tapping of the market for service-enharmegerties represent current research objectiveeah
estate, adequate methods and tools to evaluatesimdate the risks of these new types of facilines
lacking. Additionally, there are no methods andigdor the optimization of building, use, financisgd
operation concepts. The task to prepare facilftea dynamic and complex future remains.

The objective of the project “discreteFD" was tadarstand current and future business models wréan
estate development, to find adequate abstractmrhé application of simulations in life cycle emied real
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estate development, to develop simulation toolblkmaa transparent win-win situation for all pamte and
to optimize various layers of real estate concepts

3 RESEARCH- AND DEVELOPMENT APPROACH

Research at the ETH Zurich regarding Discrete E@miulations (DES) relates to facility developments
defined as the phase prior to the actual buildiagming and to projects where building, use, finagand
operation is developed in an integrative way. bbased on the thesis that the adaptability of &limgj, its
interpretation potential, i.e. fitness; the typédsm@anagement within the operating phase and thpepty
related services are all critical for sustainalstepprty value and use. In the preliminary studies,concepts
of facilities management are to be optimized imtieh to possible future events on which the deyeimr
operator have no bearing. Such an approach is revide owner-occupied properties (CREM) and public
real estate (PREM) and is becoming increasinglyomamt for the letting and sales of propertieshiodt
parties: The more customers regard the aspectsrisfrmance and adaptability of properties and ses/as
significant and the legislator requires transpayeray. in the form of a “building pass”, the mastevant
this approach will become.

“discreteFD” pursues business simulation and in&dgrom technology related objectives. Methods amdsto
from business analysis and business modeling obdkis of software development were applied. V@ th
narrative forms of story telling from eXtreme Pragmming , the business processes of facilities
development, the requirements of the business &iettithe expectations of the end-user were cotleatel
defined.

In addition, business data of the project partaed their customers were evaluated empiricallyrdento
find influencing factors, which decide successailufe of facilities development (FD). From thisMeeta
model for FD was deducted representing the basitef implementations and simulation software.e8las
on the methodology of eXtreme Programming, potémti@deling types, technical solutions and software
architecture were evaluated with various test imgletations and Architecture-Spikes . These test
implementations perform single features (user e$drin order to answer the simulation questions, fo
example, the question of the optimal room mix bbgel (single and double rooms) for an assumed ddma

For the translation of the simulation Meta model,which the business processes were abstracted into
software, transition diagrams and state charts weed; specifications of Unified Modeling Language
(UML) .

State Market J

receive Infdtruelincrease Info-Level

H uninfarmed [:

£ ‘ Tirme overtruelireduce Info-Lewvel

Info-Level[== 10%)] Info-Level[== 10%]

receive infoftruelincrease Info-Level

inform ed
enviranment al influen ces[occurs)influence market +/- doigenerate demand

Time over[true]ireduce Info-Level

apocalypzeltrue]

Graph 1: State chart of the marketing of facilities

The validation of the simulation Meta model anddesd the software through practical cases reptedehe
last step of the project.
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4 STATE OF THE ART SIMULATIONS AND RISK MANAGEMENT IN  THE CONSTRUCTION
SECTOR AND FM

In some areas of civil engineering sporadically aiyic simulations were applied. Chahrour and Franz
(Chahrour and Franz, 2004) specifically applieduations from Logistics and Business Engineering in
construction site organization in order to deteemihe utilization of specific equipment and theaitng
time. At the 16th International Conference on thgpWication of Computer Science and Mathematics in
Architecture and Civil Engineering in Weimar in B0Hichenauer, B. (IBE Simulation Engineering GmbH)
and Scherer, K. (Fraunhofer-IMS and inHaus-Zentibmisburg) made a presentation on “Modeling and
Simulations of Intelligent Building Systems withtrdiuted Petri-Nets .” Literature research showledlt t
whilst event simulations are in some areas of @wijineering, the application of simulations inl estate
development represent a new phenomenon.

For a current assessment of the profitability ofrarestment, methods of dynamic investment anglydé®
known as Discounted Cash Flow or Net Present Vailathod, are applied. With the help of spreadsheet
analysis (Excel) the future progression of the present value and of the interest rate is projectéése
methods are often referred to as dynamic calculat{§chulte und Allendorf, 2005; Ropeter, 1998;efdh,
2005) through their inclusion of the interest pagtfer equity and dept capital over time. Strictjyeaking,
these methods represent merely static simulatisnthe@y do not include a simulation clock and in the
instance of conditions and event, no changes irsysgem status occur. To our knowledge, dynamiateve
simulations in real estate development and FM lyat¢o be applied.

Because real estate development represents thieebsisivith the highest risks involved in the sectoe,
appropriate handling of risk is of vital importande real estate development, at the time of invest,
reliable information is not available on the exjectosts or on the prospective return. In additieal estate
development is confronted with unpredictable evemtisich are not within the influence radius of the
developer. Consequently, a higher risk involvedtt@one hand, generates extremely high returisprbu
the other hand, the cooperation may get into firsrdisorder in the case of the poor developmena of
project. However, decisions on investments are rgdigestill taken subjectively rather than analglly.

Only two publications on risk management in redhtesdevelopment (Wiedenmann (2005) and Schelkle
(2005)) are known. Real estate development as ateatc discipline was first described in Bone-Winke
(1994) at the European Business School. Isenledfeainded this approach in 1999 in his publicatiorhe
strategic management of real estate developmenpaioies.

Several authors have dealt with general risk mamage in the real estate industry and specificalhjciv
risks are typically involved in real estate devetemt (et al. Brauer, 2003; Diederichs, 2006; Hesktin,
2001; Vogler, 1998; Wustefeld, 2000; Schulte, 20d@3jer, 2004; Ropeter, 1998). The options to manage
those risks, though, have not been examined orredve

5 RESEARCH RESULTS

5.1 Analysis and Evaluation of Alternative Modeling Types and Simulation Tools

The first milestone of the project “discreteFD” wasexamine whether the event based simulationaiem
suitable than other methods, like, continuous satnorhs for mapping reality, for example, the lifeles of
facilities from a facilities development perspeeti¥or this reason, utilising various modeling methand
tools, existent real estate development and priegdrt operation were analysed and test implemiengabf
life cycle mappings of respective properties wareatbped and evaluated.

For the various test implementations, differentudation methods and tools were used:
* Monte Carlo Method (MC)
e System Dynamics
e Petri-Nets
« Discrete Event Simulations (especially eM-Plant)
e Simulation package SimPy and the programming laggRython as Excel-AddIn
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The Monte Carlo simulation represents one of thetmeed simulation methods and got its name fram th
world-famous casino. The method is particularlyrappate for the analysis of static problems wittown
probabilities. The Monte Carlo simulation represeat static simulation and does not cover dynamic
situational or status changes.

System Dynamics represents a systems theory, basdtie paradigm of information feedback as the
behavior-determining structural component. Systgmamics has its roots in the findings of cyberrsetind
applies continuous simulations in order to exanbebavior of non-linear models over time. This tlyeor
does not map results.

Petri Nets represent a modeling type, which is veaytral in terms of application. It is able to rabdnd
analyse dynamic system behavior. An event-basedlaiion may be applied with a time-related Petrt Ne
model. Various simulation tools are based on Régti theory e.g. PACE, Umberto, etc. For practicsd u
higher-level Petri Nets are required for which ranstituent notion exists. Higher-level Petri Netg a
complex to develop and analyse.

The simulation software eM-Plant represents argmted simulation system. The advantage of eM-Réant
the complex support of simulation projects. Therusencentrates on mapping the relevant system
components and not on programming. The efficierfapadeling with eM-Plant is generally higher ashwit
other simulation languages, but the high costs wtlpase and operation of the software represent a
disadvantage. In addition, there is a risk the Itesmay be misinterpreted by inexperienced usehe T
simulation software partially includes its own praxgpming language, which must be acquired for effiti
and professional use.

According to expert interviews, facilities develogm is always based on assumptions of events faghwh
probabilities concerning their certainty-to-happare assumed. The empirical analysis of life cycles
demonstrated that the events or conditions whiehcansidered to be certain-to-happen generatetensys
behavior, which contributes significantly to sues failure of a project: Customer behavior, bétvaof
FM, etc. The modification of properties tends tovioéatile. The exact process between events isinbm
interest, that is, discrete event based simulatiamich jump over time from event to event and dateu
discrete modification of the system status in retato the event, are highly suitable to map tfedicle of
facilities appropriately.

In the project ,discreteFD", not only the questiaiwhich tools are the most appropriate for theuwation
was raised, but also the question of how the siauaool developed was to be applied. The project
partners, e.g., the future users of the tool decatgminst a component simulator, which would hanabked
them to develop individual models, but instead,idkxt in favour of a proprietary development of a
parameter-based model where parameters are chaemgeab

5.2 Integration of System Behavior in Economic Appraish

As a result of the findings, outlined distributiprobabilities and system behavior of simulation&fefcycle
related real estate development were included m dievelopment of “discreteFD”. Discrete event
simulations (DES) were developed to provide a foolnew forms of real estate development and risk
management for the industry project partners. Tihmulations implemented primarily generic features,
which are applicable within a wide range of pragect

The performance of facilities over the life cydieat is, the profitability for investors, operat@sd users,
and also the eco-efficiency depend on a multitufidaotors. The project “discreteFD” modeled and
simulated those factors in a variable and flexifolen including the factor time, which were definad
relevant on the basis of data analysis and expenviews and which have not been mapped before.

The life or durability of properties and buildingpraponents, which has an important impact on the
performance of facilities in connection with time,not included in the simulation. “discreteFD” silates
on the level of building concepts.

5.3 Conceptual Model for Discrete Event Simulations oFacilities Development

The questions, which are to be answered by thelaiion tools, were defined by the project partnass
follows:
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» Optimization of the building layout, e.g.: What tise best room mix for a hotel or how many
conference rooms are necessary in a building?

* Management optimization in development, e.g.: Whd#he best point in time to inform the market,
what are the letting terms?

e Optimization of rooms and accommodation manageragesthool buildings, e.g.: What room mix
in connection with which accommodation managememequired for the most efficient use of the
building during teaching hours?

On the basis of the questions defined, a life cgp€lfacilities was modeled from the perspectivdadilities
management and continuously evaluated by the prpgatners. Thus, the system structure was develope
and mapped in a conceptual model including theegygtrocesses, the individual components, as well as
their interrelations and impacts.

 Behavior of Building
* Behavior of Market

i SN uosorl I L S R §
! occupancy :
i A i
e v v - a
E M Yopooomanonnonnooonassononanncscnoonoooocboooood »| Letting/ |«--» Market of E
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Graph 2: Conceptual facilities development simutatizodel

The conceptual model is divided into modules amds#s respectively, which communicate via inforomati
(blue) and cash flows (green). The facilities iis ttnodel are presented in four categories and laleeta
adopt various statuses within those categoriespmgpeality closely:

* Building LC: the status of a building over the Idgcle of a property (from planning to use)
* Letting / booking status

« Marketing of the facilities

« Use / occupancy level: balance of the actual dis/happening in the building

The cash desk (the profitability analysis) is reediin order to determine the value of real estate
development. Here the relevant key figures suameagresent value are evaluated. Through the iiocius
existing valuation models in Excel, the users @f $hmulation are able to change the calculationesaod
Excel.

Changes in the status of one entity class may cstases changes in others. Occupancy may inforen lif
cycle that the occupancy level has reached a defimeshold and consequently the property is todes
alternatively. In the case of an insufficient ocangpy level, the type of use of a building can banged. If
there is no more demand for hotel rooms, part eflthilding can be converted to offices or apartselnt
the case of a high occupancy rate, an extensidheobuilding or an alternative use of other paftshe
building can be considered.

The modular structure supports the flexibility bétmodel. The fact that the life cycle of a buitdimeeded
to be implemented only once facilitated the tramattion into a flexible model.
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Event based simulations: enabling improved devetagmlanning and partnerships

5.4 Implementation and Testing

In order to answer the questions outlined, flexinledels were developed from component simulatdvs (e
Plant) and open source modules (SimPy/Python), twthen were validated and tested through existing
projects from the hotel, retirement and nursing @and schooling sectors. For illustration purposies,
empirical findings are demonstrated using the examfschool buildings.

The questions determined, which were to be answsyrdde simulation concerning this sector are egldb
optimal room number, room quality and strategic oammodation management. First, rooms were
distinguished into rooms for general use and rotonsise for specific subjects such as Biology, AdiE.
The room demand was assumed as identified i.@ecfic number of teaching hours for a specific bem

of classes must be catered for with accommodatiba.accommodation principles varied as follows:

e Classroom and subject specific classroom principleysics, Chemistry, Art, Music, Information
Technology and Sports are taught in special roossgaed for these purposes. Classes are
exclusively assigned to a specific classroom foregal teaching.

e Classroom principles apart from the subjects Chigynid Sports: Chemistry and Sports are taught
in specially equipped class rooms, all other subjare taught in an exclusively assigned class room

» Teachers’ room principle: Teachers are assignegeaific room either via desk sharing or hoteling
solutions. Student/pupils change rooms when teactay within the schedule.

e Specific classroom and course room principle: Guoads to option 1. Classroom principle is
substituted by course room principle.

e Course room principle for all subjects apart frorhe@istry and Sports: Subjects apart from
Chemistry and Sports teaching hours and classelsecassigned freely to rooms

At Bildungszentrum SeeCampus Niederlausitz an evaséd simulation was conducted for the classes 7 t
13. The results of the simulation show that whendlassroom and subject specific classroom prieégpho
longer applied which usually represents generaitipe, 50% of the room capacity could be saved atden
available other uses. Considering the fact thabachuildings represent the largest segment within
public real estate portfolio, the economic and egiglal potential of event based simulations in lfies
management becomes evident.

class rooms +
specialized
rooms

seminar rooms
+ specialized
rooms

multifunctional
rooms + physics
+ sport

class rooms +
physics and
sport

rooms and management principals

0 10 20 30 40 50 60

number of rooms for education

Graph 3: Accommodation management principles andramodation need/demand illustrated by the exawigeGerman school
(Forms 7-13)

The development of an independent simulation saévar life cycle oriented facilities developmerdrhed
the completion of the project “discreteFD”. Thdtaare is, through focused user guidance at the tfn
data entry, extremely easy to use. It allows foteodefined simulation models to be modified andduse
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again. With each simulation project, the amouninpiut effort is reduced for the application of aliste
event simulations in new real estate developmeanjets.

6 CONCLUSION

Discrete event based simulation tests of flexilaeilities in the retirement, educational and hatettor
showed that with the help of simulations, optimiZadlding layouts and management concepts can be
developed. An idea, which due to the complexitd &me dynamic of the business field, could not be
developed without these tools. The imputed opeagatosts per teaching unit at the SeeCampus Niecérda
could be reduced by 40% through the applicatioa simulation of the life cycle costs and benefgsaell

as the resulting optimization of the building ameé@tion concept.

As outlined, the optimization of facilities developnt concepts and the evaluation of risks can lpeaved
significantly and designed more realistically wittre methods and tools developed within the project
“discreteFD”. Event based simulations enable trarespcy concerning the economic, ecological andasoci
effects of real estate development over time,,tleasibling enhanced Public Private PartnershipenEv
though the project “discreteFD” represents a gerggproach to facilities development, not all peohd are
solved as real estate developments. For exampegdiestions raised in connection with development
projects vary significantly especially in comparigo production and logistics. The expenses for etfing,
development and implementation can be determinadthé resulting increase in efficiency of faciktie
development projects. For the application of digcevent based simulations on a broader scalemass
production, it is a prerequisite that real esta¢wetbpers and investors are prepared to increase th
investment during the planning phase in view ofifetbenefits. The ETH Zurich plans to transfer and
expand the outlined project to questions of eciwieficy as well as to provide tools supporting gfffecient
operation of facilities and the decision makinggass during the various operating phases resphctive
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reviewed paper
PPP Fruit and Vegetable Terminal Yekaterinburg: From micro-economic investment to macro-
economic development.
Bernd.HALLIER

Prof.Dr.Bernd HALLIER, European Retail Academy, Spitistr. 55, D-50672 Kdln,
hallier@ehi.orgwww.european-retail-academy.org

1 THE OVERALL SITUATION

During communism in Central- and Eastern Europe gheduction and distribution started top-down,
beginning in the centralized “political/administval’ bodies. After the fall of the communist regismmwe
have to realize:

- for at least two to three generations there israditg experience/culture in the way we organize
wholesale and retail in the Western part of thelavor

« of course there is a big lack of money “to copy Wasstyle”

e quite often in the last decade there was a ceutanillingness now from the

e atomistic trade partners — after just having gaimettepreneurial freedom - to gather
e again under one umbrella especially in cooperatiitim government authorities.

These historical and psychological development&pa have not been seen within Western governments
or money-providing banks. The same business-pléreaf by somebody who is just a newcomer with a
cultural background from the East or another on@sghcompany has grown experience makes a lot of
difference in the success of the market.

A PhD-study has followed in its research the msegment of Food-Terminals for which in Central pé&ro
the World Bank, the East European Bank, the EUherGerman KfW-Bank had provided money — and
where after a short to medium-period the buildihgd been quite often transformed for other purglose
This is not only a waste of money concerning thigdmg —project but also a missed opportunity teega
boost to the region, because Food-Logistic Termirale an excellent tool to mirror the level of
developments in distribution. They are not focuB®dexample on one retailer, but have to servetaflo
retailers as well as suppliers and insofar workhenlocal/national average. With an increase dinaal or
agrotechnical demands of the Logistic Terminal $eppand retailers are confronted to educate theiple

— that might be in “good agricultural produce”, HBE, IT-technologies. The micro-economic investment
into a benchmarking Food Terminal might have aofotnacro-economic effects, if the concept is comple
enough and not just fixed on the building-sector.

2 PILOT PROJECT YEKATERINBURG

Learning from the mistakes in other areas-now fosdia a pilot-project has been started in Yekétearm
Yekaterinburg has one of the highest turnover iad€rin Russia. It is the airport hub between Euiape
Asia and should play a major role therefore irviegr not only the city but also the Russian regiorise
Trans-Siberian Railway is passing the city as vesllthe major motorways from West to East. In the
beginning of December 2006 a site of 62 hectaresreserved for the purpose to start the projec. Site

is:

e near the airport
e only some hundred away from the railroad-system
e accessible from the major ring connecting Yekatarig and the major cities of the Ural-district.

Geographically the site is ideal placed. From thieepreneurship point of view the city-managemdfers
a great opportunity: the Fruit and Vegetable Teahis planned as an international joint-venture ligpub
private partnership-model. By Western investors enodhinking will be transferred to local governrhas
well as to Russian investors. To reflect all inpuall stakeholders an international supervisorgrdawill be
established. Stakeholders will be representedttiirecindirectly in that Board!
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PPP Fruit and Vegetable Terminal Yekaterinburgnimicro-economic investment to macro-economic dsyelent.

Already from the beginning the project will be defil in the broad sense of a Total Supply Chairtirsgar
from agriculture to wholesale, to processing upbthvenience-products, to packaging, to tracking and
tracing systems, to electronic order picking andRtechnologies, to HACCP-standards down the lme t
the retailers. Due to the good relations betweerallggovernment and Ural Universities they will be
integrated part for translations; BA-, MA- and Pbixdents; the organization of round tables; petietraf

the idea by the Yekaterinburg exhibition and coages.

National and Board of Local and regional
international international aovernmer

Fruit and
Vegetable
termina

International University support

Investor:

Yekaterinburg
exhibition/conaressi

2.1 Technical and Operational steps

All buildings are planned modular to give the chana enlarge the fruit and vegetable area steptdyy s
within the 62 hectares total area. The scope doemly see the handling of im-and export or ofaloc
production in the terminal, but also the processirfgr example of convenience products, which cdadd
supported by new packaging lines etc. All investoil participate from the initial investors, besua
“know how pool” will be built up and the penetrati@f the educational learning will be pushed by the
universities as well as by the Yekaterinburg exfuhiand congress center. Within 5 to 10 years thought

to establish satellite terminals in other Russitiasas well as in some of the neighboring coestri
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The perception of children for the limits of neighlwrhood

Nikolaos K. MITOULAS
(Phd, National Technical University of Athens, Ladtory of Urban Design, nmitoulasgr@yahoo.gr)

1 INTRODUCTION

The localisation of neighbourhood limits of a ciapd consequently of its territorial size takes glat a
different way depending on who and why performs thction. Intellectual maps through which routes,
roads, the segmentation of the city in sub-aredbs watural or artificial limits such as bridges, I\weor
buildings are recognized, act upon this processuitiple ways. The age of the individual is a fadtoat
plays an essential role in recognition as it isnemted to time, one of the dimensions of "beingie T
acquaintance with and consequently the learningpate is acquired through action within specifietbt
That is, the limits of neighbourhood as a mateaia intellectual unit of structured space entael hetoric
and the matter, the history that requires apprestip, the familiarization that has need of thedive
movement. The children, as a separate age grompene the sizes of their neighbourhood in relatimn
their psychosomatic scale. The present essay makeeffort to detect the limits and the size of
neighbourhood in an intensely urbanised environmasntonceived by children aged 11-12, in the city o
Athens.

Tuanl names as neighbourhood the place where tlieidnal has the sense that he is at home while
Holahan and Wandersman2 define it as the intermetkiael between home and city, within the limits o
which the residents have the awareness that tHepdé& the same community. The word neighbourhood
refers directly to the word adjacency explaining Hasic criterion of classification of place instlsiategory.
Most definitions of neighbourhood are based ornctirecept of proximity stressing that neighbourhaothie
people who live next door3.

The quantitative and social data of the area ptaynrgortant role in the discrimination of neighbloood
from the other forms of man-made space. A. Lagamylgives his own version by saying that: "In
urbanised or non-urbanised settlements, the cogmeer of their social and territorial units leadsthe
unitary elements of place of residence called rmghhoods". The existence of neighbourhood is yreat
attributed to the social isolation of certain gre@md their low mobility within its limits. The nelent of the
neighbourhood has the following characteristics:

e ltis closely connected to its residents
e It uses - exclusively or not - the services olitisan infrastructures
* It conceives the neighbourhood as having limitsneef by the total of people that reside there

« It is sentimentally connected with the area ofrtbeghbourhood, creating a sense of vital space that
he owes, is named and identified after and provéddésty.

The limits that determine the inner "being" frone thuter “other" can be geographic limits, hillsers,
swamps etc, cultural and national, functional lié@mmercial, educational or recreational and finally
psychological which arise from the feeling of memsbthat there is a mental bond between them. The
personal limits of neighbourhood often do not cmacwith the geographic ones and with those that on
would normally understand while the four constitatelements of that were previously reported arelya
found all together in the neighbourhoods of the enodities of the western world.

The people in their everyday routine move with efieyn one region to another or much further frora th
place of residence. Thus the limits of neighbouchare easily confused giving the sense of an intexihe
urban landscape especially in the demographicalhgitive categories as old people and childrerinFel
and Litwak E5 claim that the increased mobilitytlie neighbourhood disrupts and destroys the cohedio
neighbourhood. The degree to which the individilad®rporate in the environment of the neighbourhood
depends on personal and community characterigtatsmost likely decrease due to their mobility. \Whe
these characteristics are lost because of the isdiaom then the previous cohesion with space Isreiakvn
and the limits become vague for the individuals. the work of Glass6 only in 5 out of the 26
neighbourhoods is the identification between theinah and symbolic limits obvious. This shows thzt
operation of shops, schools and every local orgéinis do not always constitute a neighbourhood. The
fundamental relation that forms that, in every csisely, is the personal relationship between tseleats
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which however refers to a small scale area of ttye However, while conducting the already mentidne
researches, the people asked determined the neididmal as a wider area. Taub[7] recorded also the
importance of the name by which the region is knoavits residents but also to the rest of the wdrdhe
process of defining the area of the neighbourhtwel patural factors of the place acquire importamben
they are included along with the social data ofdh&ups that reside there. The natural elementamze
their force as limits of the neighbourhood whildtet definition of the area the sociological cheegstics of
each street stand out. In order to define the dinoit the neighbourhood, four factors are taken into
consideration:

* neighbourhood as a place or unit of urban space
e as a set of social relationships
« neighbourhood that is defined from the institutitotsated there
* neighbourhood as a symbolic unit, with a name amacknowledgeable identity[8]
In terms of the four dimensions reported, the itlial determines the size of the neighbourhood.

Hancey and Knowles[9] confirmed that the residefitsrban regions tend to define smaller regionthas
neighbourhood, while as one moves away from tharudwre to the suburbs and the regional communities
the area becomes bigger in size. Also women, thg-lasting residents of place, the parents of young
children, tend to define neighbourhood as a smal.aVhat is more, there is a significant groupesfdents
that when asked about the limits of their neighbood, they give vague answers and mainly refeh¢o t
wider area using some geographic orientation sschmg neighbourhood is at the east of the river ted
north of the avenue". The name of the neighbourtis@dso of decisive importance to the identificatof

the limits of the region as the change of name béya point in the area signals in a symbolic way th
beginning of another territorial unit. The nameaagerbal symbol that corresponds to the aesthedlity
composes and it to a large extent supports theepgon of limits and the intellectual outline ofeth
neighbourhood in the intellectual map of the indibals. Relevant studies show that the residents high
income use more often the name of their neighbadlompared to the low income ones[10]. The residen
of the city are members of many groups at the same living inside the hierarchical structure pises.
The activity of an adult resident coincides withdgrenetrates locality in many levels[11]. That isywat
certain times a place is identified as neighboudheth more than one name.

The limits of neighbourhoods are even set by oggditins and institutions that have their headqreitean
urban area. It could be shops, construction conggamianks, hospitals, educational institutions let¢his
case we have the subjective intellectual mappirgntérnal” people who live there but also "ext€tiosers
that understand the area of operation of the osgtions as the limits of a neighbourhood. The degdions
For action and existence planning reasons, thenwmai@ons proceed to their own mapping of the
neighbourhood. The limits of two different soursetdom coincide.

The localisation of neighbourhood limits happenediéntly depending on who and why does it. It is
presented in a subjective way regarding the indiadsl - internal and external residents - as welthas
official way of organisations and institutions thafffer their services and develop their action e t
particular area. Respectively, it is possible tokenaeference to the existence of two categories of
neighbourhood in relation to the source of deteatnam of limits: The subjective neighbourhood ahd t
institutional or official neighbourhood.

The individuals subjectively determine a total efginbourhood limits as identified by their movenserithe
intellectual maps act upon this process which guitlee choices and directs movement and social
contacts12. With the maps they are identify, asitkéwynch proved, the routes, the roads, the roofes
means of transport, the pedestrians crossingssatmentation of city in sub-areas which are redlisith
natural or artificial limits such as bridges, wallwers[13]. Also the social, functional and oféiclimits are
identified, including demographic elements, impottanstitutions and the way safety in the region is
perceived. Due to the development in the geogratatbnology of information systems (GIS), it is how
possible to make neighbourhood maps based on deta tpy the residents. Another approach is the
identification of crossroads which the pedestriarss in the neighbourhood and are consideredeascdr
social interaction. Grannis[14] suggested usingctiossroads where the social interaction is ledsréts of

the neighbourhood. Using the GIS, he examinedtdeial and social organisation assumptions in otder
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define the limits. With GIS the geographic chargsties, the economic and social elements relath thie
local beliefs producing results of satisfactoryritja

2 METHOD

The research was carried out with the help of astiuenaire. The individuals were students of tffith fand
sixth grade of the 19th municipal school of loM8 Etudents) examining the sense of space witdeheity

of structure and common appearance of urban lapdsedth the blocks of flats that is so typical et
neighbourhoods of Athens. The children answer tnestion "Where do you live? What are the limits of
your neighbourhood?" They were asked to defineothtéine of their neighbourhood in a descriptive way
From each individual description a neighbourhootliro&i would emerge with subjective criteria. Thraug
the answers it was attempted to show the curremeption for the neighbourhood limits in the depsel
populated and over-populated surroundings of thewnere two to five storey buildings play a dommha
role. The urban space having as its centre antingtgroint the family house extends to the limhattthe
children place. Expecting the projection of theeeffthat the children's psychosomatic scale hathen
perception of neighbourhood sizes when family heusave been structured vertically in blocks ofsflat
changing the relation of inside with outside, prevand public space as also and the sense of ground
possession. The processing of elements and majs GIB (Geographic Information System) which
develops geographic information systems with agofatos as a background, making possible the direct
recording of distances between specific points elbas the estimation of surface covered.

3 DISCUSSION

After identifying the limits of each neighbourhoad described by the student, it is spotted on te with
the elliptic form that represents the ground thaictually occupies. Within the outline, a numtsemiritten
which has been given in each individual since tlgitning of the research. On the map all the
neighbourhoods appear with the exception of theoGthwhich is located in a different area and thikl dor
some reasons has to move to the school unit thetder examination. Additionally, the 10th is atistance
but is still present.

Through children reports it appears that the elésnehstructured space that serve as landmarkdiraitd

of their neighbourhood are churches, schools, tstreshiops and means of transport terminals. They ar
reference points in an area where a great numbgeeayle gather throughout the day or at certaiedifor
the local society. From the 17 neighbourhoods tieaischool, the neighbouring church of St. Anaatési
mentioned as a limit in ten of them. In three caties school where the individuals of the reseataldy is
the limit while in one case another school of theaas the limit. Streets are reported in two casebsthe
metro terminal that forms the physiognomy of thastf urban space is reported once.

The children set the limits of their neighbourhoealy beyond the end of street that goes past tloeisen
The calculation of distance of the furthest neiglthood is approximate based on the limits that each
student reports. The average distance from 18 tepowith the exception of the 6th which is notlirded in

the map — is roughly 355 metres from one end tather, with 796 m being the longest (1st distarzce)
115 m being the shortest (10th distance) (map 1)

The relatively big surface of structured space ttfdtdren identify as their neighbourhood includbse
relationship with the material elements as wellhesrelationship with people that live in that gadhat is
to say, a familiar area where children of age welystnove, having the feeling of possessing of tiea and
belong to an area they own.

The area of city that the 19th municipal schoolarfia serves covers roughly 769.000 sq.m. of stireck
space while the greatest distance between thedmstahced limits of this region is 1204 metres. Séhsizes
refer to the territorial scale of the town or thregperous demographic village. The wider frameoimmosed
by their individual areas of neighbourhoods as tified by means of their limits by children. It &squite
familiar to the students area as it is approachiabdedaily base due to the route to school, pgysmopping
and the social contact with peers with who theytroeehe common ground of school. (map 2)
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The perception of children for the limits of neiginbood

4 RESULTS

The children of the region of Athens consider aenadea of structured space as their neighbourhod.
limits extend to a considerable distance from thmify house, which shows that children in a citg ar
prepared for equivalent movement in a rich in stifmamework during the later stages of their growthe
cultural factors that compose the significanceaffhbourhood make a catalytic appearance in thartsepf
the individuals of the research, with the churcimimg and defining the identity of the area. In rgbe
developed and structured surroundings — durindasiehundred and fifty years — where the residants
immigrants from various other regions of the samentry, the school along with the church are poofts
reference and identification of the limits of neiglirhood.

In relation to the scale of the neighbourhood,dti@ool and the schoolyard both occupy a small spette
neighbourhood. In the densely-populated areas bérs there is a problem regarding finding approgria
establishments for a school, since school units Gfrea small scale and also they serve a lot of
neighbourhoods with a large population, so theg the problem of overpopulation.
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Simulation model for urban development sustainabitiy appraisal
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ABSTRACT

The attainment of sustainable development of udraas is a major issue for urban planning in tiless.
However, so far no clear criteria have been establl for planning agencies to evaluate the imphct o
planning regulations and public investment intaasfructure on the sustainability of urban develepm
Therefore, the goal of the research presented evasetite the tool that could help to define anéssex-
antem sustainability of plans for development ofudpan territory. The tool can assist the assessafahe
development of urban areas based on land-use p&ndatory plans.

The tool uses model representation of urban enwiemt that reflects the externalities that stemfoun
various types of land uses and relative accedgilofieach site in the represented area. The dysaaiithe
model is above all influenced by positive and nizgagxternalities from uses in immediate neighboorh
spatial accessibility of the site, spatial accabsitof the infrastructure, spatial and functior@nstraints of
spatial development declared as by-law regulatigad, transformation cost connected to change froen o
function to another.

Cellular automata was selected as the best wagpresent the spatial influences of various land-uSpace
is represented by two-dimensional grid of cellsclEeell has a certain number of neighbours depgnaim
the defined size of neighbourhood. In the modeathezell represents one type of land-use. The change
one land-use type to another is determined byr#msition rule.

1 INTRODUCTION

The assessment of sustainability development hesniie the common part of urban planning practice. So
far there are not explicit and operational critehiat would help the public as well as planningaoef$ to
assess ex antem the benefits and costs that theimgaconcepts brings to the territorial and comityun
development.

The goal of the reseach was to create a modelmbialid enable in advance evaluation of the impadhef
planning concepts that are operationalized in dne$ of planning documents, prescriptions and egguis
on the future quality of the environment. Seveegjuirements result from this goal, the tool should:

e present alternative scenarios of future developnmeloing term horizon;

« enable a user to evaluate the effectiveness ofimfestment into public infrastructure and the
impact of the land-use control;

« adaptible to locally available data and it shoudd dzcessible to experts as well as to the public
without requiring exessive technical equipmentlenpart of the user.

The development of the model is currently in theagehof testing but even now it has certain values i
understanding the relation and mechanisms thah acban development.

It appears to be valuable for the conceptualizihghe priciple of sustainable development in indil
cases of cities and its practical application ioamr planning and decision making of planning office

1.1 Background, concepts and functional structure of mdel
Model is based on the following assumptions:

* Number of active agents acts in territory who, @joiving own “selfish” aims, change the use of itery.
The strategic goal of the individual free agent®imaximise their own utility (“satisfaction”).

« The development value can be menaced by negatpacinmutual incompatibility of neighbouring land-
use activities, inconvenient or nonexistent acaesmfrastrucure and unconvenient scale of funeion
zones and urban tissue.

« Planning has considerable impact on the developofeht territory by imposing limits and regulation
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 The territorial development is influenced by thgastment in infrastructure: transport, utilitieacifities
and by provision of services.

* Any change of use is conditioned by spending ttemsicosts — demolition, construction, new
infrastructures, releasing limits on regulations.

The model intentionally abstracts from the non-4sppa@conomic principles and it focuses explicithy the
effects resulting from the spatial location andctional compatibilities of the cells. Therefore tmedel
cannot be considered a classical economic modetéraves the value from the yield from particulase of
land.

1.2 Assumptions on the agents

e Activities of an agents are related to concretasin the territory represented by units that aiked
“cells”. The satisfaction of agent comes from tlaetigular use of all the cell ant external fact@scess
to public infrastructures, the character of the@munding and the number of inhabitants.

e The model assumes that the decision-making of tiividual agents is not influenced by the
concurrent decisions of other agents, but it iluerficed only by their past decisions. In this sehse
coordination of the decisions on the level of indibal agents does not exist. The mechanisms of the
coordination of the individual agents activities axternal to them: the land-use spatial limits and
regulations resulting from the territorial plan.

«  The model follows very simplified assumptions oe tfomogenous value structure of all agents in the
territory. The user of the model can change thaeshttributted to each factor, but the attribwigldes
will be valid for all cells in the territory.

* Model assumes the logical sequence of the landheeges. Any new urbanization is contingent on the
access to the public infrastructure: technicalitigdl, transportation and public facilities. Whdmet
factors are favourable, the new, more satisfademgl-use will emerge, provided land-use fits tineits
and land-use regulations are respected. When tiné@erof inhabitants in newly developed/transformed
emmerged areas overpasses a critical level, newmeoamal facilities serving the inhabitants are
supplied.

2 FACTOR OF DEVELOPMENT IN THE MODEL
Localization of uses is determined by the followfagtors:
< the functional compatibility of adjacent land-uses;
* treshold density factors;
* accessibility of infrastructure;
< limits and land-use and regulations resulting ftomterritorial plan;
» transition costs from one land-use to another one.

2.1 Factors of the functional compatibility of land-uses

Mutual effects of neighbourhooding cells are modely using the “cellular automata”. The cellular
automata is based on the grid of cells where ealtltan have finit number of discreet states. i ¢hse of
the model, each cell represents 75 x 75 metersrasglach cell can have one of 37 states that repres
particular uses.

The use of each cell is determined by the useBeoheighbourding cells. The 9x9 Moore neighbourhisod
used, and each cell has 8 neighbours. Mutual sffgcheighbours can be either possitive or negathe
effects can be symmetric or assymetric. For exantipde negative effect of the industrial use on the
residential use is not the same in the opposieztion.

The testing the model so far has demonstratedthieatdynamics of the territorial development thahdd
coordinated up by basic zoning rules tends to féenge monofunctional zones of maximum mutual
compatibility.
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The mutual effects (interactions) of various coralibns of neighbouring uses are declared in the fof
matrix. The value of each interaction includeskalbwn factors: physical activities, logic relationstween
the uses, the psychological and social impacteefises.

The relation between the land-uses in the modkvisl the following principles:

« The concentration of mixed uses in central disthet is pulled by the agglomeration economy armbot
effects of spatial economy (for example the advgegaf multi-purpose trips).

» Basic services and shops are distributed to prateeénhabitants with a reasonably comfortable s&ce
» Residential uses benefit from adjacency to greeasaand open landscape.

« Mixed uses of central districts are ambivalenthte green areas. On one hand the green areas ngake th
public space attractive, on the other hand greeasanccupy valuable space. The model classify geem
neutral.

» Various types of green areas in the open landsamagpmutually neutral.

« Inside built-up areas, the green areas have clegfiped purpose. For example the green buffers are
functionally linked to the transportation infrastture, industrial areas and areas of utilities.t@mother
hand, park areas relate to residential zones.

» Spatially separated monofunctional areals dimitiighquality of residential zones in their vicinityainly
because they diminish the accessibility and theefpehility of the surrounding area and cause the
inconvenient contrast of the grain of uses.

« Monofunctional areals in central districts are mdsut by the zones of mixed uses that benefit fitwan
mutual compatibility and attractivity for the custers;

» Hotel services and offices concentrate a large murabpeople who in turn generate demand for higher
order services located in the central district.sTikinot the case of monofunctional hotel and efticeals
as well as industrial areals.

* Mixed and residential uses are not compatible whih technical utility areas. The reasons are: oisk
pollution, degradation of visual aspects of envinent and high value of alternative uses.

 Areals, green areas, open public spaces and opdsclape are neutral with regards to utility areaeet
for waste treatment. Forest areas are not companith any type of utilities. Industrial land-usere
neutral or positive depending on the type of technnfrastructure.

Other, unlisted interactions are considered to bruaily neutral.

2.2 Threshold density factors
Shops and services require a minimum density lefvile customers.

In the case of basic services it is important touse enough customers in walking distance. Thechasi
services can be located in residential zones withoy negative effects on the surroundings. Corestyu
the use of the cell will change from ,pure residnise” to ,general residential®.

The services that service whole area are locatdteigentre of built-up area. Several servicestémbaext to
each other form the mixed-use zones of the sizeishderived from the total number of inhabitanigthe
whole territory.

2.3 Factors of infrastructure accessibility

The choice of the optimal use for each cell depesnighe location of the cell with regards to public
infrastructure:

e public transport hubs of regional importance;
e public transport stops of local importance;

« road network of regional importance;

e ports or airports;

* schools;
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* public safety end emergency services;
* Dbarriers, for example the railways, highways, metys;

Each land-use has specific sensitivity to the aib#isy of particular type of infrastructure, tlefore the
“satisfaction” from infrastructure accessibilitymnds on the use of the cell.

The sensitivities to particular types of infrasttue are modified by general agents’ attitudesh use of
natural resourses. The general attitudes are Validall agents equally regardless to their indiadu
intentions and present activities represented byses.

The attitudes influence the agents’ decision-makihgn they are free to choose between severahatiee
types of the infrastructure. The model consideesatcessibility of the infrastructure outside df thrritory
as constant for all agents (cells).

2.4 Factors of limits and plan regulations

Each cell independently decides on its transitromfone use to another following the transitionte@nd
agents’ preferences. In this way it is possiblesimulate the dynamics of changes in territory tisat
spontaneous, based on many concurrent decisidndegendent agents. This kind of change would happe
in a situation when there are no external limitsegulations. But the decision-making of individaaglents

is, as in real life, influenced by limits and regfitns. The task of the limits and regulationiptotect the
common values and public interest. The model uédegaly binding

buffers of utilities buffers of roads and railways

buffers of general nature protection forest zones, protection of underground and
buffers of special nature protection surface water.
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1.a2. tfida ochrany zemédélského pudniho fondu

Zastavéné a zastavitelné izemi
I zastavéné dzemi
B zastavitelné Gzemi

hranice obce

-
[ vranice otee

mining, mineral resources and geology
protective zones, natural heritage protection,
buffers serving the waste treatment facilities

Ostatni ochranna pasma
I octir. pasmo kulturni nemovite pamétky

I ochr. pasmo chranénych loiskovych uzeml

I octr. pasmo prognéznich zdroju vyhragenych nerosti
I zstopove uzemi Q 100

Figure 1: The hierarchical model of the attributgtical for evaluation and choice of living envinment

Apart from the limits the model evaluates whethmer intended use of the cell is conform to the ratihs
as they are declared by plan. Unlike the limitg tbgulations cover all the territory. Their purpas to
implement the urban concept that fixes the primspf spatial arrangement and control the propomio
land-uses in the territory.

Figure 2: The land-use regulations prescribed bitaeial plan
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The limits and the planning regulations are thdstdloe model has to coordinate the spatial aspddise
territorial development from the point of view ailgic interest. The model enables to confront theision-
making of individual agents with the user-definidits and regulations. User can by trial and emarcess
of generating and evaluationg the alternative soenéind the optimum degree of regulation.

2.5 Factors of transformation costs

The transformation costs reflect the original casts of cells (disposal costs), new infrastrucprmvision,
and new building constructions.

If the intended use of the cell violates one orenairlimits or regulations, aditional costs are sidared that
reflect the risk of building ban or of the time aglcaused by administrative procedures connectéaits
or regulations change.

3 DECISION-MAKING PROCESS LEADING TO LAND-USE CHANGE IN THE MODEL

The decision on the change of land-use in thetoeyris performed on two levels: level of singldleand
the city-wide level.

Each cell makes its own assessment of costs areditsesnd decide on its best use. On the global lenly
some of cell decisions are going to be realized tl@ncity-wide level only selected cell decisiondl we
supported by appropriate infrastructure provisibhe amount of the selected changes depends on the
resources allocated to infrastructure investmedtthe flexibility of the planning regulations.

evaluation processes on the level of individuakcel

factors of topological adjacency of land-uses, factors of costs induced by the land-use change
factors of infrastructure accessibility and of
density thresholds

calculation of individual satisfaction of the cell
with regards to each factor

calculation of total satisfaction of the cell for calculation of the transition costs for each
each potential cell use potential cell use

I 4

calculation of sum of satisfactions of all cells &ach potential use including the costs of catsition>
effectiveness of change

ranking of the changes according to their effectéss

J

testing the fit of the most effective intended a&éhe cell with the limits and the planning regdidas
-> cost penalization

evaluation processes on the city-wide level

global criteria for the choice of subset of
set of proposed use changes proposed changes

J J

decision on the set of changes that are going to bealized

Figure 3: Mechanism of the decision process orethel of single cell and on the level of the whotean territory
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Decision-making on the level of individual cellsbdased on the assessment made for each poterdialf us
the cell with the aim to identify the best possibse with respect to the maximum individual “satition”
and minimum transition cost. The decision-makingtie level of individual cell ignores the factors o
uncertainty coming from the time of transformatemd it also neglects the risks of unexpected chahge
adjacent cells caused by uncoordinated decisiorirgaéin the level of individual cells. At the end of
dicision proces on the level of individual celigtpartial evaluations of each factor are combintmover-
all “satisfaction” of the cell by means of subjeetivalues attributed to each partial evaluatiomssr.

On the city level, the proportion of permitted cpes of cell uses per a period (“year”) is decidgdhe
user. Several criteria for the selection of ced age possible:

« maximization of total “satisfaction” while ignorirtye total costs of change;
« maximization of total “satisfaction” with certaimlit of public investment into infrastructure;

* such set of use changes that brings certain minimwnount of “satisfaction” increase compared to
all other sets of changes.

4 OUTPUT OF THE MODEL

The user of the model determines the initial stdteerritory and the factors that will influenceetfuture
development of land-use. The output of the modgduates the set of scenarios that presents alteenatiys

of land-use allocation. The scenarios can be cotdbwith each other on the base of quantitative an
qualitative criteria. Visualization makes it podsilto judge the spatial configuration of funtiorm@ines,
built-up areas, the size and configuration of manofional clusters.

Quantitative judgement is posible based on numedicators:
« amount of total “satisfaction” change (function#); f
e amount of “satisfaction” change coming out of kétactional fit;

« amount of public expenditures and their impact e total “satisfaction” (effectivity of public
expenditures);

e cost of overcomming the development tresholds wirudevelopment;

Based on the outputs presented it is possible terttze assessment of how will the public investnient
infrastructure, spatial land-use limits and regafs imapact the dynamics of land-use changes aeadib
configuration of built-up areas with regards to tipen landscape.

5 MODEL VALIDITY LIMITS AND THE QUESTIONS OF MODEL CA LIBRATION

The model validity is based on the correspondamd¢eeomodelled processes with the real world preess
The model, assuming that the complex processebeaecomposed on several partial processes, disess
validity of each partial process on its own. Ipisssible to decompose each process on single lexjdbeir
states and the transaction rules.

The model clearly separates the decision processése level of individual cells from the processesthe
city level. Both the processes are based on diffexesumptions as mentioned above.

Apart from the objective description of the fact@land-uses, limits, planning regulations, transfation
costs) the model uses also the subjective infoonatiserted by the authors of the model or the masiers.
The model keeps the processes transparent arstiitgiishes the transactions that are based omiplbse
and normative knowledge.

The value criteria, that are implanted into the elambrrespond to the values of selected groupxjpéres
(expert focus group): in this case the values esgtiee consensus of model authors. It is intenolegrify
these inserted values by representative sampkspbndents.

It is not possible to verify the correspondencenofdel outputs because the scenarios of future olemrednt
are just hypothetical. Their realization is onlplpable as it is based on both known and unknowiorf&cAt
this moment it is hard to assess the predictivegomf the model, in future the historical data t&nused
for the assessment of predictive power of the model
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The calibration method follows the division of thecesses. The calibration is made on the levphdial
processes first. It is much easier to verify therespondence of the model performance to clearlineid
characteristics of the environment than to analyse reasons of discordance of the model behaviour
including all factors at once. The partial procesaee mostly calibrated by the authors of the mdfiel
example the interactions among the adjacents c#iis)synthesis of partial processes into compieidel is

left to the user of the model.

Figure 4: The example of the land-use developmniteld by planning regulations

6 THE USE OF THE MODEL
The simulation model can be used in the domairezlo€ation, research, urban planning and management.

In the case of education the model can illusttaenfluence of each factor on the future use wittey.

In the field of research the model can serve asdsta gauge for comparison of several territoreemake
general conclusions on the hypothesis validity. el can be used for the inquiry of factors et
critical for the expansion of built-up areas, thegification of the effectivity of the planning rdgtions for
the attainment of sustainable development of thetdey or the effectivity of public investment mithe
infrastructure.

In practice of urban planning the simulation moalérs the planners to test the impact of alteweatirban
concepts on the development of the territory. Tdfeasre application of the model offers high acdabty

and interactivity that is suitable for presentirfgirapacts of alternative urban concepts to pubiligublic
hearings.

A user can set the external factors at the stath@frunning of the model or in the course of thedet
performance. The user of the tool can control #te of importance for each of the external factors.

The model was developed for simulation of urban ettjpgment dynamics on local scale (urban
municipality). To callibrate and demonstrate thedeigerformance, the case of a suburbanRitgany next
to Prague was used; other case studies are plémbednade.

7 TECHNICAL ASPECTS OF SIMULATION MODEL APPLICATION

From the technical point of view the model is weipl&cation. The processes are distributed betwhen t
server and clients. Majority of model function&giare located on the server side so that thetgliside
could be as simple as possible. The best reasamhifoarrangement is that the model will be cordimly
calibrated and upgraded by the authors. The adgaritathat clients do not need any installationghair
part.

The server and web application will be further deped and maintained by the teem of authors groiped
the Spatial Planning Lab (SPL) of the Faculty otiitectureCVUT in Prague. The Lab will provide the
users with technical and methodical support. Sévezh-based user interfaces will enable the disdanéss
to the model. There will be special user interfazesited for authorities and other, simplier ustgrface for
the public.

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Filip DRDA, Karel MAIER, Jakub VOREL, #i CTYROKY

Offering consultations, technical Offering simple user interfaces
and methodical support, full for public: manipulation with
access to special user interfaces: parameters and visualization
data upload Spatial Planning Lab - FA CVUT
server sid
client side
Planning offices Professional planners General public
Ex-ante evaluation of Proposing and testing Information on the impact
plan impact urban concepts of an urban concept on

sustainable development

Figure 5: The functional arrangement of the apfibcaof the simulation model
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1 ABSTRACT
Polish law lays local government under an obligatmpublish land-use plan on the Internet.

In case of most municipalities, execution of tlasard boil down to place text plan only without nvelpich
is required by law. However, there is a problemt@ft part and graphic part integrity, which many
municipalities solves publishing graphic appendiplan in the form of graphic files

Face to expectations of investors and citizens, icipadities propose another publication start téeof
different forms of publishing land-use plan on theebsite as well creating ‘interactive services’which
they publish only land-use plans. The assumptiosuzh services is maximum simplification of form of
land-use plan presentation. Services, which doaltemt possible

Services doesn't make it's possible to any composibf spatial information (eg, cadastral informoati
ortophoto, conservation areas) stops to perforrmfmmmation function and often become an intergreta
of land use plans making by authors of those sesvic

Can we say about local law in this situation oryaaibout general information from the scope of lasd?
Authors answer the question: in which way locabllaise plan in Poland should evolve so that newtedea
interactive services show full legal state thahigrce in the field of land use.

2 LOCAL PUBLIC INFORMATION ON WEB SITE

Law about access to public information obliges roialities to own their websites within the frametvof
Bulletin of Public Information (polish: Biuletyn farmacji Publicznej — BIP). BIP is the unified sgwst of
websites of public institutions created to imprax@mmon access to public information. Websites of
particular public institutions are created accogdio defined schema with similar structure, what in
assumption should lead to easiness of use suchteslgsoth external users and administrators). Atiog
to decree of Minister of Interior and Administra{d@8.01.2007) on the BIP websites of municipaditie
published: entity information (address, phoneshauties, councilors etc.) and objective informatio
(history, environment, land-use planning, tourigm)dn the part destined to local law or land depment
should be published land-use plans. In practice ®H#bsites of many municipalities are maintain of
necessity, because huge part of majority of infdiwnais available through much more attractive
promotional-informational website of municipalitifrom user point of view obligation of possess BIP
website in a high degree raises a availabilitynfédimation and In case of many municipalities wem@vule
of publishing any information in the Internet.
ARG Lk -

v/W/BIULF,TYN INFORMACJI
i bip gov

¥ PUBLICZNEJ

Podkowa Léna example of BIP web site.

2.1 Land-use plans on the internet

Standardized form of BIP websites was one of tiseraptions of BIP but as practice shows websitderdif
from each other in arrangement and information ctvhintuitively should be in one section is realgyin
another. Typical example could be information adand development. Most often in this section we ca
find a guide “how to deal with issue” and who ig firincipal of department in municipality office areas
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land-use plans are presented in following sectidrssolutions of municipality council”, “local law”
“architecture and housing”, “economy” and at ldahtl development”.

Most of municipalities (61%) realize their obligati of publishing land-use plans brings to inserivatsite
only a text of resolution without graphical ann&he issue of integrity text part of land-use plaithw
graphical one many municipalities (18%) solve itingra drawing of plan in form of PDF or JPEG files
Apart from legible, excellent-quality drawings wancfind low-quality files (in low resolution, grescale)
which do not have high usable value. In resultuzhsa state of affairs it is almost impossible $e land use
plan published in that way by a person who is seekrécised information. Particularly, when we ¢des
difficulty with finding specific information on thevebsites.

REGL,*e0 85

AKTY PRAWNE - INFORMACJE SZCZEGOLOWE

Zataczniki:
tu prawnego Pokaz zak

Siedlce comunity a text of resolution without grigahannex.

Face to expectations of investors and citizens,hmard much often municipalities starts to propa$ero
forms of publication of land-use plans on their sitds — they built so-called interactive services.

Q-9 Pk @O 35

Podiaka 08 8.5 ki

The idea of publicize of land-use plans is rigltigularly when it takes on an attractive gragieion, but
content and function of such services is essential.

It is rarely possible to publish drawing of plarthwiut a substantive waste form the document whaah-lgse
plans is presented in the Internet, in form diffeerfieom static graphic file.

A decree of Minister of Infrastructure, that redgaka scope of land-use plan project, specify decorof
this study (including a drawing). Drawing of landeuplan should contain:

e OQutline from the study of local conditions affectitocal planning and perspectives for spatial
development with the boundary of area to cover aittd-use plan.

* Scale of drawing in form of text and scale bar.
* Boundary of area to cover with land-use plan andiagtrative boundaries.
e Boundaries of closed areas and boundaries of phetiective zones.
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* Boundaries and signs of objects and areas, thapratect because of other regulations (including
mining areas, flood and landslide areas).

* Lines which demarcate areas of different use dliftérent rules of development and their signs.
e Building lines and signs of components of land dgwaent
* When needed signs of information components, tteahat arrangements of land-use plan project.

Law orders to make land-use plan on ground of Inaae. It is not only formal rule, because informatio
included on the base map essentially affects arnmition content of land-use plan. Whereas munitigs
intentionally resign from placing some informatidigcause they want to simplify interactive servighat
affects on its clarity.

Law about land-use planning and development, thairesent regulates rules of spatial management in
Poland was adopted by polish parliament in 2003s Tdw stirred up controversies (and stir up to how
because solutions, that was proposed significatitigred from practice. Controversies focuses dlu@nce

of this act of low on impedance of building devetamnt, what impresses on lower GDB growth rate.

According to earlier solutions in polish law, ombcal municipality can decide on way of land mamaget

by creating land-use plans. Land-use plans regulad-use zoning category and settle a rules of
development. It is a local law, which affects onueaof real estate and investment activity on thea af
municipality. Scope of land-use plan is similarstdutions applicable in other European countridsiciv
one can call “Detailed spatial plan documents. Lasel planes, in conformity with spirit of law, arede

for built-up areas or areas indicated to buildaals 1:1000. Text part of land-use plan must cantai

* Land use zoning category, including parametersiagidators of land development

* Rules of protection and formation of spatial order

* Rules of nature conservation and protection ofucaltlandscape

* Rules of protection of cultural heritage, listetsiand contemporary cultural assets

* Demands resulting from needs of public places meat

* Rules and conditions of integration and divisioaofd properties

* Rules of transport and technical infrastructure enoization, development and construction

This is not always possible to visualize all ofutions on the land-use plan drawing because ddtailéd
approach to issues that are regulated by land-iase Pext part of land-use plan constitutes a gunté
commune council resolution and a drawing is itseparable part. The drawing is a annex to a resoluA
legislator does not let to function of digital forwh land-use plan in administrative procedure my ahape
(data base or graphic file). Simultaneously tradil (paper) forms of land-use plans causes thatriticture
is difficult or sometimes almost impossible to @msin the Internet in the form of interactive seev—
service that present full information about an ademtified on the map. As practice shows most Jasel
plans designations are dispersed in different emapf document and the union of them in one place
impossible.

Problem of law-making by self governments In theldfiof spatial management, that was outlined above,
faces barriers such as:

* Lack of base maps In scale 1:1000 for all develapetiindicated to develop areas.
« Dispersed investment activity outside areas oflgiglomerations.

< Creation substitute tools by law, witch enable &b louilding permission, with lack of land - userpla
even against to spatial politics of municipality.

* Local government habits of having land — use ptam#/hole manage area.

Simultaneously insufficient system of spatial depahent monitoring doesn’t supply precision datauabo
real cover and requirement on land — use plansysisalResearches of different institutes estimhgg t
nowadays 15-31% developed area and advisable Yetafement have worked out land — use plans.
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In spatial management system after 2003 run oditiebifor local government to elaborate a document
witch will be have character of land — use planvtrole administrative area witch will be decideléss
detailed way about area destination and will havepower.

That document would dissolve all problems concepestial management on rural area and as frequently
practice shows — in little towns. It's estimateattthat character of land — use paln will be sidfit for 84-
88% area of Poland.

2.2 Interactive system of presentation land — use plargf Lesznowola municipality (IS)

In 2006 Lesznowola municipality (Piaseczno disfnmaikes accessible on it's web site an Intera@y&tem
Of Presentation Land — Use Plans. Inhabitants awestors using the web portal of commune office can
acquaint oneself with contents of land — use plamsgital form — text and graphical part.

Lesznowola municipality is located in one of thesmeffective economical and social developed dtea.
puts directly into spatial planning. Nowadays 97#4municipality area in covered by land — use pldns.
sum after 1994 adopted 50 plans. It is undertakeessive resolutions about accession to workamd +
use plans.

An Interactive system of presentation land — Usenglassume assistance for officials and inhabitants
managing with complicated local government lawdstthation and use of area.

e Obligatory land — use plans of Lesznowola munidcfpal
e Adopted in 1999 — 2006 under previous law of spatanning or present law.
e Makes up in scale 1:1000 or 1:2000

« It was worked out by different teams, so that's Vitwythat same category of areas located close to
each other but on different plans it is offen sisgge making different spatial solutions.

* Used different, of fen authorial signatures on langse plan drawing.

e It takes into account directions for land — usenglavith documents from different periods on
regional and national level.

That system in it's assumption emphasize on graplsicle of land — use plan — first of all user |catk
picture of the plan, then can acquaint oneself vt part. It is useful in addition to another mars of land

— use plans representation on polish web sitesr-fifiding a plan of concrete area it isn't necegsar
knowledge a number a resolution Commune Coundithain practice it isn’t essential.

In IS land — use plan drawing was deprived manyeroessential for making decisions settlements or
informations, which can very seriously reduce ofdlaisage. There isn't marked e.g. water intakesrggc
zones, conservator security zones, borders of amedexr protection of Nature Protection Law, archgimal
positions and others. It also doesn’t placed mapsvitch was created land — use plans. Land — use pl
drawing was bring to one information layer — larsage.

From point of user view the service has been sfigglby elimination many functions. It has alsdieihced
on speed of system functionality. However from famnt of view it isn’t a land — use drawing anymgadoeit
just it's authorial conception. User isn’t informadout it on the main web site of the service.

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Piotr FOGEL, Szymon CIUPA

|;é hitp:/iv aw. p i html - Windows Internet Explorer

(€IS bt

Interaktywny Plan Zogospadarowania - Lesznawola

i
/ .
/ il i
L Fokaznaplarie | Skasi zanaceerie |
L
o / TekstUshwaby G| Legenda |
g, 7

I pokaz nazwy jednostek na mapie

&=

Example of land — use plans of Lesznowola muniiipal
Penetrating analyze presentating solutions showy meaors:
» Topological errors, in a few examples land — usaglkldjoined to each other have the same parts.

e Unproper land use symbols. In few land — use ptanshe drawind (and in legend) there appers
symbols of zones which aren’t mentioned by righgotetion. It means that they haven't got
authorisation by law and what is the most importhay confused users.

e Lack of possibilities in presentation few land -e y#ans, which doesn’'t makes easier to compare
land usage in nearby areas located behind workibglan.

e Lack of tools for finding concrete informations.

e Lack of update. After some time, it will be complgtunuseable. Validity of system of Lesznowola
municipality is march 2006. From that moment thems adopted few land — use plans more.
Quality of data of IS has been verificated, it gigut that data doesn’t fulfils main standardsghwvit
has to characterized by:

Using data without quality standards not only upat#use it in other projects but also seriouslyitlim
functionality of service. For example, it isn’'t giide to simultaneity view two neighboring plans get area
information or especially to make a spatial analygj. investment capacity.

High award of Minister of Interior and Administrati for Implementation of Interactive System of
Presentation of Land-use Plans shows that probfespatial management through several dozen land-use
plans in one municipality is extremely troublesorfike chaos is growing with every new adopted lagel-u
plan or with change of land-use plan that is cutyen force. Municipalities are in urgent necegof order
information about managed space. But, as descakample shows solutions that are not georefererged.
this case simplicity has dominated over union alualization and high degree of professionalismhif t
interactive service. Professional interactive senghould be based on proved standards of geodata.

3 CONCLUSION

The most often advanced webservices of land-usepiesentations are based on Geographical Infovmati
Systems (GIS), that combines map with databasekBha using GIS it is possible to introduce intovice
advanced functionality (like searching and queryadase etc.) that are available for end-user from a
browser.

Taking needs of different user’s group and isswesected with such services maintain into constaarat
should be consider to use alternative productss& heust involves amount of latour and costs.

Good ‘interactive service’ characterize flexibilisznd multi-purpose in supply information. It shodle on
solid ground in the form of data layers and relslodatabase management systems. It make possible
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management gathering resources will be much effegtibut edition, update and topology control viié
relatively easy.

It is important that data made to needs of pubighand-use plans could serve other purposes. $hatald
comply with conditions which decide about accuramyd resources. Law in force provide for such
requirements e.g. to define metadata (data abda} thteough ISO 19115.

In the Word and also in Poland there is varietgalfitions In the field of publishing informationali land-
use In the Internet. There is a tendency to publigieractive’ local land use plans providing coetgl
information about land use abilities. The most imgat is not only land use but also information @bo
barrier in investment. These information are md&tropart of big service which gather any spatiaiad
about city or municipal, which in any way can benpared. Local governments apply methods, which
enable to simplify management of huge amount arimfation and using attractive form of presentation.

There isn't a website service giving informatioroabland use plans which could substitute for wigitin
township administration. It is mainly due to diffity in creating such plan which would allow easyl dull
join contents of drawing to plan designations (gehand detailed). It resulting from stiff and tstary
regulation of form land use plan. Therefore, itingortant to place a clause in a website servied th
constitute: “Information presented on this webgtaot a law in formal understood and it cannoube in
administrative procedure. Graphical contents (map)generated according to land-use plan desigisatio
but its accuracy is not guaranteed. On no accoentiunicipality is not responsible for any harmsjuding
loss of data, profits, economic information and atlyer material or financial loss, resulting fromeuof
content, that is presented in this Internet setvice

Is it consequently possible to work out a land pis@ in such form that it could be published on sveband
there wouldn’t be a risk resulting from incompletad selective information about rules of developradn
some municipal practice preparing land use plathénform of ‘terrain card’ is optimal solution. Suform
of textual component of a land use plan requireftiphel repetitions of significant fragments of text
result, land use plan for small area with compédagpatial structure can numbered 1000 pages.
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1 INTRODUCTION

Since people settle in cities, urban areas are yalwadergoing changes caused by redevelopment,
refurbishment and new development. The diversificaincludes single buildings as well as wholerititt.

The changes of the urban pattern were growingme tind space over the last decades which mearth¢hat
urban pattern is transformed often in short periedsonsidering the life-cycle of real estate. Those
alterations of urban areas have great influencés thre people living and working in these areas. riad

only the physical environment is changing but asoial, ecological and economical alterations witen
follow the transformation of urban areas. E.g. tierket value will rise which causes diversificatiarthe
social composition of the residents, environmeimfillences will undergo changes like the dissennimabf
pollution will alter as well as fresh air systersslar radiation etc.

Due to the multiple influences of urban developmento the residents, public participation (PP) $thou
become an essential part of the planning procekm, An this account the EU is strengthening public
participation and e-democracy by pushing forward tififers in these sectors in its member states, jus
because “to plan is not enough”. Yet, public pgvaton is not as easy as it sounds like. Effective
participation is based on well informed public, wéees lots of non-professionals find it hard to ustéand
the content of plans and therefore have difficalte see which consequences might be caused lofféned
planning alternatives. To improve communication,-operation and particularly participation, new
“planning” tools have to be developed and usetiéylanning process.

The paper discusses the use of 3D-visualisatioompyove the understanding of planning contents and
explains how web-based participation platforms migtprove public participation in planning processe
The possible use of online participation tools Wil explained by describing the EU VEPS project thed
web-based 3D participation tool which has been loges for the case study urban redevelopment of the
Rosensteinviertel in Stuttgart during the projeespectively which is still under development. Rartthe
special function of a Web 3D Service (W3DS) is d&sed regarding online participation systems u3ihyg
models.

2 HOW TO IMPROVE PUBLIC PARTICIPATION

In most countries of NWE (North West Europe) pulpiarticipation already is an inherent part of the
planning process. Yet, the currently used partt@painstruments do not at all tap the full potahtof
modern technologies to support innovative and &ffearticipation methods. Considering the new iaed
sector, a wide range of new possibilities are ab#d to be used in variant ways. Further, mosthef t
participation taking place because it is legallyndaeded. E.g. in Germany, participation is legadigulated
by the “Baugesetzbuch” (German Building Law) and taatake place concerning so-called formal plaginin
processes like Bauleitplanung (land use plans).@dew in a lot of cases it makes more sense tacpate
the public in a very early stage of the planningnf¢rmal planning process, e.g. urban development
planning) to get best planning results and higheseptance of the planning. For these kind of g@petion
the common instruments like workshops, open cosretit. might well be supplemented by tools usireg th
wide range of possibilities of the ICT (Informatiand Communication Technologies).

Yet, participation should not only be used for figgisation of and improving the acceptance for the
planning projects. Taking the expertise of thedesis into account, planning and decision makingesses
will win quality as well as transparency (cf. Mark®., 2006). In practice, a new procedure candsn:s
online moderated actions. Online moderated actignto use the variety of knowledge by enabling ynan
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participants to speak out on a defined issue wiiime stated. Moderators will coach the procesparted
by intuitive elements.

It is obvious that the meaning of e-participatienniot only to digitalize existing planning and daaon
making processes but looks for innovative partidgprapossibilities using internet-based informatiamd
communication technologies (ICT). E-participatioar fthe public considers those aspects of public
participation which enable an active attendanceigfourse and decision processes via the interetne
hand this asks for a broad information offer. Basadhe information offerings, instruments on thbeo
hand are necessary to enable active participatian web forms, fora, chats). Last but not ledwst, gublic
will turn away from such offerings if the kind affluence of how the participation results are uisethe
development of the projects is not shown clearlg sansparent (cf. Brauer, M., Biewendt, T., 2008)e
user must be able to see what happens with thése$uhe participation and how the online papation is
integrated into the planning or development pracess

2.1ICT to improve information, communication and participation

Information, communication and co-operation arelthsics of effective and transparent public paurétion.
Strengthened by demands of the EU to enhance eatlaoyo and e-participation (cf.
Offentlichkeitsbeteiligungsrichtlinie [RichtlinieP3/35/EG], 2003 and Plan-UP-Richtlinie [2001/42/EG]
2001), new media offers a lot of possibilities ipglement the common participation instruments.

Using GIS and CAD data to generate 3D-urban-modadlsutilize already existing planning data in awn
way. 3D-visualistion of existing and planned stames will help non-professionals to better undesta
planning contents and the consequences causedabyipd alternatives (improve information level of
users). People might be able to evaluate and hat@lanning much better as they were able to doriby
having 2D maps and reports written by experts. @ffe3D-visualisation via internet, the range didents
achieved by participation measures might grow asd eeach people who were not participating before
(widen the group of approached people).

Using the internet enables the public to parti@patdependently of time and space. Therefore, the
information offered via websites has to be unamibigy detailed and easy to understand. Reports and
common 2D maps can be supplemented by 3D modelshwiray help to understand clearly the statement
of planning proposals.

2.1.1 Potentials of ICT for public participation

The internet is no longer an exotic space. Closg0téo of the German population is already“onlinef..(
(n)onliner Atlas, 2006), which means that the iné¢rbecame an article of daily use. For “belowtigs’,
the internet is normality but also the number dirans in age-group of 50+ is growing steadily:

Alter 2001 2002 2003 2004 2005 2006

14 - 29 63,4% 69,9% 77,2% 80,2% 82,8% 86,5%
30-49 48,0% 54,7% 66,3% 68,2% 71,2% 74,1%
50 + 15,6% 18,3% 25,0% 28,2% 30,5% 33,7%

Graph 1: use of the Internet according to age-gsdap (n)onliner Atlas 2006)

People use the internet for online banking, to dedor job offers or a new partner, for informatiand
communication (news, emails), to book holidaysshop onlone, etc. The internet is not longer aanali
instrument. To many, the use of the web is as aliyuas reading newspapers or listening to theoradi
Therefore, e-participation is timely and, considgrihe above listed circumstances, it is approptiaallow
residents to participate in planning processesenl(icf. Brauer, M., Biewendt, T., 2005)

One of the biggest advantages offered by ePartioipés the independence of space and time: theisse
free to choose, when and where he will join thggmtoto get himself informed, and to participatetlie
process. This aspect could widen the range of pealpbady participating in planning processes, l&za
also those people can get involved who, until ndw, not have the opportunity to, due to handicaps,
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inconvenient working times, personal timidity, €ftie internet is available 24 hours a day, 365 daysar.
Therefore, information can be offered, discussian ake place, and participation is possible, igas of
any office hours. It is also a chance to involveugrs which may not be reached with traditionalipigdtion

methods but are typical internet users, like eoging people. Get more resp. other people involvidldalso

enhance the input of knowledge. Legal authoritidsprofit from getting input from different stakelders
and a wide variety of user groups. Planning will lemger be a process of making proposals anchéant
discuss by the public, but could benefit from thidewange of public knowledge, which could now kase

used to improve planning and decision making preee¢cf. Brauer, M., Biewendt, T. 2005).

Another point is the possibility of interactive comnication, also, or even with high number of
participation. Participants are able to link thesmments interactively and time lapsed (asynchrony)
different from face-to-face discussion (synchromyjere the comments are directly linked to the earli

statement.

The internet allows representing continuously puafb information of all relevant planning data whigh
accessible to whoever is interested in. But noy @oinmon information, like textual and map basealin
might be offered via internet. One of the big ptigda of the web is the interactivity and the spéci
visualisation possibilities. People can look anpliag proposals in a 3- dimensional way, walk tigto@D-
urban-models and change the view-points as thdgmpnéideos and panorama images are further featore
make information and participation more interestamgd understandable. New visualisation technologies
(e.g. Google Earth) and discussion structures nedy to improve participation and simplify understeng

of development contents for non-professional people

The internet as a networking instrument could helimprove the communication in participation preses:
one-way-communication (download, newsletter, andimga is possible as well as two-way (e-mail, omli
forms, e-voting, chat) and multi-way-communicatideollective city and residents’ server, internet
conference, online mediation, online working, d&sian forum). This is a very important aspect by
developing participation as co-operation betweertnpas, not only as top-down involvement of local
authorities.

Another important issue is the improvement of tpamency in planning and participation processeshwhi
might come with ePlanning and eParticipation. Bla¢ré is also the risk of anonymity and quasi-
participation. Using the web for participation demsa a careful handling of data and input of the
participants. Contact persons have to be annouacedfast feed-back provided. Also the use of the
engagement and the influence of the planning psotese to be defined clearly. Results have to be
displayed and timelines have to be named. Anywaynline participation is handled carefully andresstly,

the planning and participation process will becamgh more transparent. (cf. Marker 2007; SinniredleS
Pfliiger 2003)

2.1.2 Potentials of online 3D-visualisation

As already mentioned in 2.1.1, the ICT offer ajpidgential regarding visualisation technologiesotnfation
about space does not longer have to be 2-dimersidfith the upcoming possibilities of using 3D-data
online, 3D-urban and terrestrial models could @ayimportant issue in future online content. As @eo
Earth is demonstrating, 3D-urban-models improveutingerstanding of the space. Orientation is muskeea
because the user is able to identify landmark®ir-3ike he is used to do in reality, too.

Due to technical process in data capturing and ceenpgraphics, more and more cities are intereisted
building up 3D-urban-models, in Germany and otheroRean countries. But still most 3D-models are not
available online, even if a lot of cities alreadyspess 3D-data. Usually, the models are used teme
planning processes. With the upcoming popularitgsobgle Earth, the interest in using 3D-modelsranli
grew enourmesly and some cities already startédtégrate their models into Google Earth to malenth
available for the public (e.g. Hamburg, Berlin @&amberg). However, although the use of 3D-modeis fo
public participation offers an improvement of caasion, only very few models are used for this s

Some of the currently existing 3D-urban-modelswmed in the Google Earth interface. At the begigrih
VEPs, we did some test with Google Earth interface 3D-visualisations. On of the restricitons wd t@
deal with, is that the buildings are not identifealwhich means that a lot of interaction/informatis not
possible (such as GIS-requests, etc.). That waobtie reasons to decide to develop an own inerfac
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the 3D participation tool we had in mind. Googlee®kUp also offers a lot of possibilities to enable
residents modelling their own buildings. On of thetotypes of VEPs (Master Planner, developed by
University of the West of England) is dealing wigbme of those aspects and will offer a tool forirenl
planning.

The fact of existing 3D-data as well as the missiag of 3D-models for participation have been laeats
for the development of OPPA 3D (Online Public Rapation 3D) inside the VEPs project, which are
presented below (see 2.2). The aim of the VEPsegras to fill this gap and provide a framework for
creating internet-based public participation wedssitombining 3D-urban and landscape models with We
2.0 communication and discussion tools.

Using 3D data, public participation can become menciie communicating and interesting: a lot of peopl
still have difficulties to understand the contehfptanning proposals in 2D, even if they get altessary
information about the proposal. But using 3D topldig the existing environment as well as the plagni
proposals will enable people really to understdredahanges in the surrounding which might be cabged
distinguished development. The ability to move tigio the model interactively will allow the usersee all
views of the design not only the preferred aspdcthe planners/developers shown as a perspective
rendering.

Another important issue for OPPA 3D was the linkagfe spatial information to the commenting
functionalities. The user will be allowed to sebwoents either in the commenting platform or dinectlthe

3D model. Statements of participants will becomecimalearer in their expression because they exist a
visualisation and as written comment.

2.2 OPPA 3D — Online 3D Public Participation tool for Fosenstein area

2.2.1 The EU VEPs Project

The VEPs project aims to improve the knowledge lmasthe potential of Information and Communication
Technologies (ICT) for territorial development mmetNorth West European (NWE) region, specificalty o
the use of ICT for ePlanning, consultation and cemication of citizens’ views on planning issues.

The EU VEPs project is funded by InterReg IlIB asdn international project with participating mearmd

of UK, France and Germany. VEPs means Virtual Emvitental Planning systems and develops a range of
3D visualisation tools used via internet to impr@uilic consultation. VEPs will enable the user owly to
download or view 2D-maps and images, but get aing@lession of how the planning proposal will chang
the environment by having the opportunity to moveuad in the 3D model, to compare proposals and to
comment on specific views.The integration of ermingntal simulations as noise and flooding showe gi
citizens a better knowledge of the environmentgbaot of the proposed development. Simulations shall
people help to view, comment on and understaneétvedonmental issues associated to proposed plannin
developments, and help them to participate moteg iinlthe planning process.

The state of the art in eParticipation is presentlystly limited on distributing static informatico the
citizens via the Internet, and sending and recgiiitizen’s) comments online. VEPs aims to improve
interactivity by trying to integrate interactive 3fsualisation, to improve the understanding ofnpiag
decisions and consequences. Therefore, existilgaeady used tools, technologies and data shalskd
(e.g. 3D city models, digital terrain models, et¥/EPs will allow a two-way, resp. multi-way contatlon
process. The stage, at which citizens may viewrasdond to planned changes, can either be at tiseeMa
Plan stage or at a development proposal stag®-Migualisation may (interactively) be used viaemmiet,
mutual understanding of planning contents may beraved by exploring what-if scenarios (cf.
http://veps3d.org/site/54.asp).

VEPs, therefore, is a step towards an alternatpfgaach to planning consultation. An interactive- 3D
visualisation of planning contents allows the viewe experience highly complex information withahe
need for training, because they can see the impaEfces planning development and visual as well as
environmental consequences in an easily comprdblerfsrmat.

2.2.2 OPPA 3D (Online Public Participation 3D)

Stuttgart University of Applied Sciences is workioig the 3D Public Participation Tool. This tool stts of
a 3D-model, a participation platform and a 2D malpcommunicating with each other. Ongoing from the
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current prototype, further functions shall be inmpémted into OPPA 3D until the end of the projeaths
like comparing planning alternatives, requestingedind of GIS data, gazetteer service, etc. Thep@dic
participation tool will be tested in further workgis to improve usability and functionality. For tlesting,
various user groups shall be addressed to use aadtire tool (professionals, semi-professional$i- no
professionals).

Inside the VEPs project, different scenarios hagenbchosen by the partners. The Stuttgart sceisatie
urban redevelopment of the Rosensteinviertel, darudistrict located in the city center. In the revef a
big urban development project (Stuttgart 21), negas will be developed, new structures in the Exjst
area will come into being and the transport systélinbe changed. The Rosenstein scenario was chiesen
be the pilot project of VEPs. It was used to depelaommon structure and guidelines of how to defiger
and system requirements.

OPPA 3D shall enable the residents to comparerdiiteplanning scenarios and the related consegsience
and enable them to comment those scenarios —tiratekmap form. To explain difficult planning conte

and the relation between different planning isswss,well as to demonstrate the consequences of the
different planning alternatives, the illustratiosing 3D-models will ease the comprehension of thamng
contents for all non-planners.

The 3D participation tool aims to improve accessnformation and public participation in the plangi
process by allowing anyone interested in planngsges to:

* View information about a planned development indtid 3D as part of a consultation process

e Improve their knowledge about the planned develogmey using 3D-views to help them
understand the proposed designs and their envinotahienpacts

* Make comments on the development in either 2D or 3D
» Safe comments with spatial relation so the speciéw to the comment can be seen by others

The participation model for VEPs to be used in ftisnario consists of two parts: the scenario’ssieland
the 3D participation tool. The website on one hgnes all necessary information concerning theridist
the development plans, the existing data, etc. Alm functionality of the participation tool willeb
explained. On the other hand, there will be thkdge to the web-based 3D participation tool, cdimgjof a
3D-model with various visualisation features, a ommting and discussion platform and an optional 2D
overview map. Beneath displaying and commentingidision functions, the 3D participation tool witfey

a variety of optional functionalities which are delsed below.

The following functionalities of the 3D-viewer haleen identified:
» dynamic flight through and turn-around feature8DBfmodel

« predefined flight-throughs, giving specific infortitan about points of interests, the proposals back-
ground, etc.

« predefined view-points in the 3D-model linked te #D-map

« display different planning alternatives as layecs dllow users to compare proposals and
conseqguences for the environment

« highlight buildings, select buildings to query sifiecdata (GIS data like use, height, historical
background, owner ship, etc.)

* set new comments in 3D-model, saving the sped@aapoint
» display existing comments in 3D-model

e display of environmental impacts, like noise sintiola, changes of wind flows and fresh-air
streams, flooding scenarios, etc.

e query any kind of GIS data, relevant for the plagnarea and planning content, e.g. land use, use of
buildings, green and public spaces, environmentth ds.a.), height and density, property
ownership, etc.

e use a gazetteer service (go to location, go toemddigo to zip code)
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» display additional data/information (e.g. parkimgs| green spaces, public buildings, playgrounds,
etc.)

The commenting tool enables all users (public a$ aglocal authoritiy, planners, moderator, eto.)set
new comments, respond to existing comments, chadseic or create a new one, view all existing ¢epi
and comments. The discussion forum is linked t@Deviewer and the 2D-map, navigation is possiblall
three features. Most important is, to enable dissmworiented discussions — multi-way-communicatanyg
to link the comments to the 3D-model, so that isstan be discussed and displayed in the same time.

The 2D-map will be an optional feature, basicalbed to give an overview about existing comments, th
planning area, view-points, etc. Functions of tBer@ap are predefined view-points, which are linkedhe
3D-model as well as displaying existing, spatisted comments, which are also linked to the 3D-ehod

Main focus of OPPA 3D is the interaction betweema@&wer and commenting tool as well as the disaurs
oriented communication. It allows interested userquery relevant planning data via a web-basetksys
By visualising the information in 3D, a lot of pleing information and planning background can be
conveyed in a realistic, clear and understandalalener. The communication platform, linked to the- 3D
model, offers the possibility to link written commie to a visual display to explain more detailed th
discussed issue. On one hand, the multi-way contatioh enables the user to view all listed topied a
comments, to set new ones and to respond to alr@ediing ones. Also, there is the possibility &xery
user to send comments or questions via email peeific contact person. On the other hand, the matde
resp. the contact person, has the possibility tewan to the comments in public (via the discussion
platform) or private via email.

3 CITYMODEL ADMINISTRATION TOOLKIT (CAT3D)

In order to realize the major innovation, the imgipn of a rich 3D model that can be a part of tiser
interface, it is essential to have an efficient aggment of 3D geo-data on server side. It is recemied
that the data is provided in different layers, vahgzoup objects thematically, so that the cliemt gaery the
appropriate model for its specific needs. Typicadlgta for planning projects is provided by a ugr city
administration departments, planners, architectotber institutions. All these parties have thewno
specialized software using different data formatss implies, that the data for the different la/€lo not
necessarily come from one data source. Therefbee framework must be able to handle different data
formats, database management systems (DBMS) aadsdhemas. It also has to have the capabilities to
integrate this information into one database onotte hand, or if necessary, to merge the datalferfly”

to built an appropriate model on the other hand #lso very important for the framework to supgposet

of output formats to support several platforms dnmiciv PP-Tools can be developed (e.g. GoogleEarth,
VRML-Plug-Ins, etc.).

In the scope of VEPs, the CAT3D-framework is depelb to handle the tasks defined above. The
architecture is modular and can be easily extenlidd.also possible to combine a subset of modtdes
solve specific tasks with a lightweight solutiorheTframework modules can be associated with ortheof
four groups: data connectors, data format creadiats, mapping and utilities (fig.1).

The data connector modules are used to acceseedifidnd of data sources and to implement thei¢logf

the data schema. For geo data, which is predonynhtndled by the framework, the use of database
management systems (DBMS) with spatial extensismgiite common. These databases have an additional
column type that stores the geometry of the obgect is used to build a special index on which spati
search algorithms can be performed. All these mufdit capabilities can be encapsulated in the data
connector, and the application developer neithge lta know the detailed schema of the data noeXaet
syntax of the involved queries.

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Sonja KNAPP, Jirgen BOGDAHN, Volker COORS

T T T T T T s 1
1 1
VRML KML | cityGML '
1
Creator Creator ! Creator !
paN A L————/A\-——__l
1z i 70
Featur-/Geometry Classes (Data Mappi < ] Utilities
2 i
J aC T
( NS NS ST ST TTET N
1
MySQLConnector HP/VRML 1 Oracle Connector
onnector ! |

1
PR :\ - =~
> T :
1 1
Files ' Oracle :
1 1

S _——— - —T

Figure 1: CAT3D architecture

Another advantage of hiding the data access in dufeds that there is no direct connection to thtad
source, in that way the consistency of the databeatested inside the connector before it is writtethe
database. In addition, with foreign key constrawmithin the database this is a very efficient wagaweoiding
corrupt datasets.

Data, that is read by the connector modules, i®dtm memory to be processed by other componéniseo
framework. In order to have a general format, widah be handled by all modules, the data mappiey la
defines several classes to model features and ggemd@ hese class definitions build a generalcstme for
geo-spatial data that is used by all componentsdarframework. They also enable the exchange ofuiesd
due to special requirements and the extensionefrimework with new components without interfering
with existing parts of the framework. Utility mo@s can also process data that is stored in thentgping
layer. An example would be to read 2D building footts and extrude them to build a LoD 1 (Level of
Detail 1) block model. In addition, these buildibpcks can be intersected with the terrain modelthat
they stand on the terrain surface. It is also [bs$0 merge data from different sources in the piraplevel

in order to build a suitable model. For example tarrain information can not only be used to give
buildings an elevation, it can also be integrated the dataset, so that buildings and terrairaserbuild a
3D-model. All this processing is done in the maggivel, before the data is handed over to theqpjate
format creator.

The format creators are modules to generate oditpotats. For the framework, it is quite importaat t
support several external formats so that it candsel with many applications. Yet, for the onlineR®Is it

is necessary too, to support different formats,abee the front-ends can be implemented, usingréifte
technologies (e.g. X3D/VRML-Viewer, Google Eartlic. The format creator just provides the reverse
transformation as the connector module. It traasl#te internal mapping format into the externaeinfat. In
some cases, the external formats can be restrictegbared to the internal, or features are modéfiea
different way. These constraints and restricticans loe handled inside the format creator. And bexatithe
mapping level between creator and connector, théuhes for different formats can be exchanged quite
easily and any combination of data connectors anddt creators can be used to build a suitablesdata

4 3D-MODEL TRANSMISSION

The CAT3D technology, described in the previousptdig can access, manage and merge 3D data, but the
data transmission and the interface for client estpiis another part of the server side applicétian is

built on top of this framework. Because we wansupport different PP-Tool implementations and t@able

to exchange client side modules, it is inevitableise open standard interfaces and data exchangatfo

As VEPs mainly handles geo-spatial objects, we aldended the definition of a textual comment by a
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point-geometry, Open Geospatial Consortium (OG@hadrds seem most appropriate. Besides an OGC
Web Feature Service (WFS) for the transmissionraadagement of comments, we decided to use the Web
3D Service (W3DS) interface to provide 3D city misdever the internet. The W3DS is a discussion pape
of the OGC and is currently in the standardizapoocess. The interface is quite similar to the texgsWeb

map Service (WMS) and the Web Terrain Service (WTt®ugh the type of the response is quite differen
The W3DS returns a scene-graph, a tree-structwaesentation of a 3D scene. This structure cab@ot
displayed straight away; the client needs a vietserender the information given in the scene graph.
Supported formats, describing scene graphs, aré/itteal Reality Modelling Language (VRML), the
Keyhole Mark-up Language (KML), X3D, and others.eTMEPs implementation takes advantage of the
CAT3D capabilities to access different data sourge®¥V3DS provides data in different layers, like BA
systems, to thematically group objects. By usingML file, it is possible to link different data soes to
specific ‘W3DS layers’, the connection to the dateealized by the different CAT3D connector mogulie

that way the W3DS can provide different thematjcallganized object sets from different sourcessTi
extremely helpful when integrating the whole sysiatn an existing geo-data infrastructure with riistted

data stores. These distributed datasets are upbdwatdok responsible department and it is impossibleot
desired to transfer all the data to one centrahlgege. In that case, the W3DS, respectively the 3DAT
framework has to build the 3D model on-the-fly.

5 CLIENT SIDE MODULE INTEGRATION

The PP-Tool client (OPPA 3D), as described in ola@t2.2, consists of a 3D viewer, a 2D map and a
communication platform. All of these client sidengmonents are more or less individual applications,
sharing one screen (fig 2). These applications specialized in their field and provide a specific
functionality that is useful and required in the-R#dl. Yet, to show information about the same objar
comment in all three modules, the applications ravee synchronized. In order to be flexible oemiiside

in terms of exchanging modules, we mainly use steththterfaces (OGC) to communicate with the server
but there is also a need to have a flexible comaatiain procedure among the client components.

The VEPs project team decided to implement a brastdnodule that sends event messages to all negiste
listeners. This technique seemed to be more flexabld allows fast integration of existing comporeamnd
applications. It also makes it unnecessary to @ptla broadcast module whenever new functionadity i
added to the system. In contrast to a fixed s&Rif methods that must be implemented by every medul
the broadcast module only calls one function todnait the event message. When integrating a newitaod
it only has to implement this single function arwd a large set of functions. Instead, the ‘API'atient side
consists of a set of event messages. These messagbe analyzed by the receiver and the execafitime
required action can be delegated to existing moohdthods. In that way the existing module interfdoes
not have to be changed to fit the API, the meskageling method is just put on top to read the agssnd
trigger the appropriate action. Another advantagyethat not all other components have to be infdrme
manually by a module with a separate function ddle module just passes the message to the broddaas
handles the message delivery to the involved coemtsn This method is recommended when more and
more modules are embedded into the system to pradditional functionality (e.g. web service framds),
and more than the three basic modules are in use.
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Figure 2: PP-Tool architecture

6 PROSPECTS

To evaluate the tools developed during the VEPg$eptoa new organisation joined the project team.
Groundwork is a federation of Trusts in England,|&aand Northern Ireland, each working with their
partners to improve the quality of the local enmirent, the lives of local people and the succedsaal
businesses in areas in need of investment and gupdpoe to their work, Groundwork UK is very
experienced in operating and evaluating all kingwflic participation. For the evaluation of the R&tools,
Groundwork will test them in a special scenarioaleping an evaluation concept to test the toold wit
different user groups (professionals, semi-protesss, public/non-professionals).

The statement of our paper, “improve public pgsation in planning processes by using web-based 3D-
models for communication platforms”, is an assumptiand consciously has been chosen kind of
provocative. As there are still not enough reseattties considering this issue, the main aimshef t
evaluation are firstly to test, if people couldntiof using this tool as part of a participatiorogess
(executional office as well as the applying usees)d if they think this tool helpful to improve the
participation process. Secondly, we will gain sangicators wether 3D-visualisation really will ingwe the
understanding of planning contents in public pgrétion.
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1 ABSTRACT

A focus on planning procedures at different stageps to recognise some of the difficulties inhéren
planning, particularly the outcome of changes te thilt environment and the importance of people’'s
involvement in the process. One of the areas tivasgise to significant public dissatisfaction dedlings

of dis-empowerment is that of urban planning. Téplication on the web of existing plans cartographi
based approaches tend to perpetuate the requirdaremndined interpretations, thereby contributiogthe
exclusion of the general public from participati®inilarly, static computer generated representatifo3D
models that aspire to simulate the real environméaescribed as “an incomparable tool”[1] for wirgin
approval quickly or speeding the funding process,aiten questioned for not providing a comprehensi
understanding of the proposed developments. Weeatigat more effective tools are required to clearly
display urban planning proposals, in particulagéascale commercial developments. Planning suppalg
and representations were examined thorugh two gmjean ESRC funded investigation of perceived
credibility of design representations and the heigrfunded VEPs project. In this paper we examire t
expectations of the agencies involved, the prinpampose of the representations and tools thatriedeand
whether they support exchange of views and disoadsy providing an effective base for consensug Th
feedback and responses to date have shown thausastages and purposes within the planning process
require different level of information and that aggriate visualisation techniques are needed irrotd
reduce the requirement for trained interpretatiod ancourage the participation of the general puibli
planning process.

2 THE PLANNING PROCESS IN NORTH WEST EUROPE

The urban planning process can be broadly defisedeeking advice; appraising the site; consultirey
public and experts; briefing; developing technigadlcceptable proposals; negotiating; applying fod a
gaining legal consent and public acceptance. THegoatribute to both “efficient process and an noyed
product”[2]. However, the process is costly andasany late stage difficult to deflect. One of Hreas that
gives rise to significant public dissatisfactiordaieelings of dis-empowerment is that of urban piag.
While the mechanisms differ from state to stat&umope [3], the problems as perceived by the puhblie
often the same, including lack of meaningful cotaidn resulting in lack of influence over develogts
and changes, particularly those affecting the hantkits immediate environment. These concerns hete
to be addressed by EC harmonisation initiativesh s1: E-Europe 2005; and INSPIRE.

2.1 Planning in the UK

In the UK, for example, guidance on planning polamyd process can be found in various places in the
Central Government Planning Policy Statements (R®$)anning authorities. However these are atgime
conflicting thereby permitting latitude to develepand professionals, to the greater confusioh@fublic.
PPS 1 on 'Delivering Sustainable Development' ppleasises the importance of proper presentation of
planning applications and PPS12 on Local Developriieameworks [5] draws attention to the importance
of local participation and the need for local auities to prepare detailed plans and drawings wisiobw

the proposed development in its setting. Yet adongrtb a statistical analysis, coverage of theseds was
until recently still generally sporadic; and presgion of applications, environmental impact anislyend

site analysis were only referred to in a fifth loé fplans in the UK. [2]

The UK Central Government has now started actitelseek ways to improve both the planning process i
general and public participation in that procelssyugh its recent e-Planning Blueprint, publishedugust
2004 [6]. Initiatives since launched include théoreal PARSOL (Planning and Regulatory Servicesiil
project, a range of ‘Pathfinder’ projects and tmplementing e-Government (leG) initiative. The mimious
of these initiatives is to develop a set of toakistandards and ‘demonstrator’ projects with tine af
assisting planning authorities to implement e-Pilaguin forms that citizens will both comprehend arse in
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their dealings with the councils. New online plamnportals are aimed at introducing partnershipkingy,
bringing together planning, building control ancklising services.

2.2 Planning in Germany

In comparison to the flexible and discretionarynpliag system in the UK, German Stadte und Gemeinden
(cities and municipalities) have a constitutionght of self-government. Local land use planning in
Germany is largely about zoning and a municipalpaesibility, documented in preparatory and
subsequently binding land use plans. The cornezstdriocal land-use planning is the power to design
land for specific uses (for example residential ammnmercial use, public purposes), or to impose
restrictions (for example maximum dimensions of elegment including number of storeys and roof
structure). All municipalities are required to haad-lachennutzungsplan, a zoning plan that laysirout
general terms the types of land use prevailing rorisaged for the whole of the municipal territory.
Preparatory land-use plans are in most cases dmascale of 1:10,000, or occasionally 1:20,000, lzave

to take into consideration the planning objectiaed principles at higher level as set out in thespective
Landesentwicklungsplan and Regional plans [7]. Thithough local authorities are solely responsibte
the preparation of their local land use plans, lbgal framework provides mechanisms that ensure
conformity between different levels of plans (‘'dofycompliance’). The second type of plan at ldea! is

the Bebauungsplan (B-Plan), a plan which contaggslly binding designations, drawn up to a scale of
1:5,000 or 1:1,000, regarding the proposed devedopmnd structure. [7].

A cartographic representation of the territoryted tmunicipality forms the central part of both typd local
land use plans in Germany. Public participationumegnents on plans at local level and development
proposals (which have to comply with the regulagisat out in the Bebauungsplan) are clearly seindie
Baugesetzbuch. For development proposals, thesdiyusaly extend to third parties that would beedity
affected by the development. The most recent m@visf the Baugesetzbuch (2004) has made provision f
public participation through the use of on the in&t, i.e. online plans and proposals. This is goma
innovation for the German planning system, whichilucently has had strict requirements for two-
dimensional versions of local plans, and will alllsal authorities to make better use of otherrentiools

as well as three-dimensional models. [8].

3 THE ROLE OF VISUALISATION IN THE URBAN PLANNING PRO CESS

Communication and visualisation are already at lileart of the planning system. The rationale for
visualisation in urban planning and design, aceaydd Langendorf [9] is based on three premises:

e« To understand nearly any subject of consequendgs itecessary to consider it from multiple
viewpoints, using a variety of information;

* Understanding complex information about urban plag@and design may be greatly extended if the
information is visualised,

e Visualisation aids in communicating with others.

The importance of visualisation is being recognisesd crucial for almost all design and planning
professionals who need to represent, communicatecaaluate design ideas and planning proposals [10]
According to Sawczuk “the design and planning pssceevolves around client’s needs and therefore the
client should be part of the team.” [11]. Receserrch findings have revealed that while skilledipgants
appreciate traditional media, such as drawingskilked participants prefer photorealistic preseiotad.
Similarly, it was reported that when lay-people evarxposed to architects’ drawings “plans had little
meaning as the people could not understand whatepassented” [12].

Traditionally, there is a strong relationship begwelans and cartographic representations, anglanging
discipline. Maps, plans, sketches, images or otfatographic representations are (besides language)
important communication media for planning. Accaglto some researchers only these media are able to
clearly demonstrate visually the complexity of eiffnt demands on space. [8] In architecture, visual
representations are fundamental to the practicearohitecture because they are graphical means of
information visualisation about the design phildsgpappearance and the impact of the developmeott up
the locality. [13] However, there has been littiensideration given to these aspects of 'mappimghe
planning literature to date. Likewise, cartograpsweence has failed to connect theory and resdarthe
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real-world tasks of spatial planning, and the goaesvf how communication through ‘planning mapstldo
be improved has been given little attention [8]akshitecture, as well, despite some effort, "tap in our
knowledge has persisted and it would appear thaition, prior practice and trial-and-error approes have
guided the production of architectural represeotatiof design proposals". [14]

Over the last thirty years, many perception anditimn studies have been undertaken and the eftdcts
visual variables have been investigated systentigtitkb] [16]. However, there is growing recognitio
amongst cartographers worldwide that there willengwe an all-embracing theory of map reading or, of
cartographic communication in general. This is tlughe fact that there are certain variables wisich
difficult to control or even to identify in the press, such as the map user’s skills and capaditnesthe
purpose the map is used for in different circumstan Rase for example stated that ‘we are notwhes
really attracts the attention of the reader, hoaveghsence of the map is extracted, how the coiststbred

in memory, or what makes a specific map type sopéoi another one under certain conditions’[17]f83.a
result, empirical research and the theories prapappear disjointed and unconnected. Cartograpthus
often still applied as a craft discipline rathearnha science, and knowledge of map acceptance apd m
perception is mostly based on intuition, assumgtiand personal experience, and to a lesser extent o
scientific evidence. There is little previous wahiat explicitly addresses the relationship betwgl@anning
and cartography, and the role and function of cmaphic representations in the planning procesg[q]L
Thus, it remains difficult to see how the interptiin of plans and their cartographic symbols camiade
adequately transparent to the untrained user.

In architecture, within the range of representaithrere is a rich repertoire of imaginative tecbhegsuch as
perspective, axonometric drawings or artistic inspiens, recently further enhanced through computer
graphics and virtual reality representations. Theoty [14] shows that it takes considerable expedeand
knowledge to read architectural drawings before beeomes skilled at interpreting them. For those
professionals from other fields, outside architesdtand urban design, involved in the process ofsien-
making and design review it is even more diffidalinterpret information when presented visualllgisTcan
increase the danger of misinterpretation of therinhtion and affect environmental decisions. Overal
current research shows that the major impedimenihéndesign assessment area is the lack of systemat
research to establish comprehensive patternsteate apart the differences between professiarasion-
professionals' perception through architecturatesgntations.

4 COMPUTER VISUALISATION AS URBAN PLANNING SUPPORT TO OL

According to research literature recent moves tda/a@omputer generated visualisation models reflest
acknowledgement that traditional, hand made reptaen techniques fail to communicate design and
planning information effectively and clearly [18).regard to computer-generated visualisation,itecture,

for example, has been greatly influenced by compgtehnologies such as computer-aided design (CAD)
software packages. In parallel, GIS have been sitely developed with urban planning as a majoa afe
application in most European countries. The shaarsity of computer technologies and the verggtiif
their application has encouraged an interest iin thee for visualisation in planning. A UCLA (USAyoup

of researchers Ligget, Jepson and Friedman hauwee@ied exemplary information rich 3D modelling
environments, while other researchers such as DBath University have tested CAD generated compute
visualisation of urban environments [19]. Findings a research group at the Queensland University of
Technology, Australia, led by Buccolo, tested cotapwisualisation on the design for the new towntiee

of Capalaba and the Brisbane Airport [20]. Thisesegsh group identified certain advantages in theafs
computer visualisation when compared to the trawliti static tool, such as a better comprehensiacheof
depicted scene, way-finding and evaluating physw#nge but they suggested that more systematic
research would need to be carried out to proverdhability and validity of new technologies andts.
Similarly, Mahmoud confirmed this conclusion andegxied it by proposing more experimental research t
be conducted to investigate the benefits of thesthaals for the potential users [21]. As Kalay [p2]nts

out, while computer programs "made communicatiosiegaand more efficient, they have not, in and of
themselves, improved shared understanding, whicfunslamental for making joint decisions and for
negotiating tradeoffs among competitive worldviews"

The use of the web for planning purposes is ona Hrat is receiving a great deal of attention Yatel
particular, the visualisation of urban forms anadiscapes. As the Internet has become accessiblasted,
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an increasing number of applications are beingtkahd developed in encouraging public participatio
planning process. Research shows that these ndsvhtage improved the communication process [18] and
that 3D forms of representation “made the plan wstdedable”. [23] Daniel and Meitner cite several
experimental studies that have demonstrated theepa# visualisations “to affect attention, to alter
interpretations of complex concepts and differdiytito arouse positive and/or negative emotiongl}[2
Although researchers' views vary on the approptiste and place of visualisation in the planningcess,

all agree that communicating design can be moee®ée and improved if computer generated visugatina

is used as the means. Pietch states that withe@&sang participation of non-design professionalshsas
elected council members and members of the puhbcdemand is there for a better communication amedi
than conventional 2D drawings”.[25] However, Kalgg2] points out, while computer programs "made
communication easier and more efficient, they han, in and of themselves, improved shared
understanding, which is fundamental for making tjodlecisions and for negotiating tradeoffs among
competitive worldviews".

Some research suggests that three-dimensionalnéerddtive computer visualisation (based on usibg 3
VRML in research into community based ‘planningrieal’) is one of the “most important developments
visual communication for urban planning and urbasigh since the development plan”.[26] This is seaa
that needs more research to establish when itpsopfate to simplify, by how much to simplify whil
retaining verisimilitude, and how reliable are d@sequent judgements. Kaplan and Kaplan arguddhat
simplified model is more likely to parallel peometognitive structure. Hence the very simplicitytioé
model may encourage its use. A simplified modeb @iscourages generality; details make things paatic
thus narrowing their range of appropriateness. IFingimplification reduces the total load to one’s
processing”[27]. Other researchers as Santelle $tett “the basic goal of realistic rendering iscteate
images perceptually indistinguishable from realnsse Since the human observer judges the fidefity a
quality of the resulting images, the perceivabléedinces between the appearance of a computehigsap
image and its real world counterpart should be mised. Thus, visual perception issues are clearly
involved.”[28]

5 THE ESRC PROJECT

The focus of this research study is on people’squual responses to static visual representatioats
provide an understanding of the three-dimensionalft design schemes. In these cases one is unable t
interrogate for information other than that which shown in the view. By comparing traditional and
computer generated architectural representatioasstbidy aims to establish whether some methods of
architectural representation are regarded as mreddbde in communicating design than others andhat
way and why.

To reduce extraneous influences, the selected daseanalysis were limited to some proposals for
significant commercial developments with similarntextual attributes. The units of analysis were
‘collections' i.e. sets of images, with a desoritiole. They were put together to allow conceptsideas to
become visible [29] and to be both representative statistically significant and thus unit and deoof
representation is regarded as "a reliable sourtactuial evidence". [30]

The preliminary results of the various group petiogs show that an important requirement from three
dimensional representations of the architecturaigie schemes is the apparent realism of the visual
representation. This factor affects people’s pdioap of credibility in the way that it makes theages
believable and possessing “no sense of fudge” dowpto an architect with over 20 years of experéen
Computer generate photomontage was regarded bym#jerity of participants as representation that
possesses the highest level of realism and thasprik where the information presented leave theere
with the impression that it is the most studied igleswhich is both, technically and accurately
presented.Architects and some other professiotilisegard traditional forms of visual representat as
both a useful and credible form of representatiéet, these forms appear to be better as a means of
communication that they use internally, among thewes for the discussion and analysis during trstgde
development stage, than for the stage where theeptual design is communicated to other partieshed

in the process. Another form of representation tiee not been investigated in the study was fretuen
mentioned during the group discussions: that ddratdtive three—dimensional visualisation. Accordiag
theory interactive computer visualisation is thenfoof visual representation, which is one of "thestn
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important developments in visual communicationuidran planning and urban design since the developme
plan”.[31] Indeed, several participants from vadagroups mentioned the examples of three-dimenisiona
interactive computer generated walkthroughs asnibst credible form of visual representation.

6 THE VEPS PROJECT

VEPs, the Virtual Environmental Planning systeraridnterreg IlIB funded European project focusedtan
North West Europe region. [32] The project bringgether partners from the UK, Germany and France,
with skills in geographic visualisation and spafiEnning, led by the Environment Agency for Englamd
Wales. VEPS has received additional support fromUWK government as a potential contribution toeis
Planning programme.

The VEPs project is focused on what can be destrdsea ‘person-centric’ approach to evaluation of
planning issues, based on a credible sense ofnmede the scene to support effective judgemenis &h
perhaps a bottom up approach, contrasted with shaluop down approach to planning. Workshops have
indicated that users are most likely to become gegian the participative planning process when they
conscious of a particular impact on their own liv€se of the areas that gives rise to significartlip
dissatisfaction and feelings of dis-empowermenthiat of local planning. “Not in my backyard” or
‘NIMBYism'’ is now often quoted in the UK as the abst automatically cynical response to local plagnin
proposals. It is then necessary to find mechantbatscreate consensus beyond the person centnedariel

to allow the cumulative impact of individual deoss to be appraised. The workshops held in thexgart
countries within the VEPs project have identifibdttthe issues most likely to engage citizens i Way
are for example changes to the neighbourhood @f lleene, or changes they wish to make to their home
the context of their neighbourhood.

The VEPs prototype tools created are aimed at moitip use by Citizens, able to model their own
explorations as well as viewing street level impdnttheir immediate neighbourhoods. Other invesitg
during the VEPs project is examining how to faatkt the planning process and planners. In Stutthart
Stuttgart University of Applied Sciences is workingth the City Planners on a case study of the
Rosensteinviertel area proposed for major air-sightension to the city centre over undergroundéday
tracks and for urban regeneration. For regionalapal “there are several planning support syst@?RsS)
available on the market today to ESRI users. P®&Sndicators and alternative development scenarios
can measure and compare performances of differenindicators for land use, transportation, natural
resources and employment....” There are a range af ate now termed Planning Support Systems under
development such as Metroquest , and it is nohded to replicate these, but rather to identify twdta
needs to be passed from local and neighbourhooddimgoposals in order for such systems to be pump-
primed so that matching sites can be identifiedl tve cumulative effects of similar development et
forward over decades. Equally further constraingy ime formulated using such simulations that wefitér
inform decision making at the local level, so a-tway exchange needs to be established.

The VEPs project focuses on the master plannirggstdnere visualisation can assist in avoiding delay

the planning process - here, the judgments requiged be made before a specific proposal has been
formulated and / or before an application for plagnapproval. The project is also developing meains
enabling the public to ‘what-if', to modify proptsand to examine the impact of their modificatiomisto
upload alternative proposals. An underpinning gpathtabase assists analysis of the potential imSach
spatial databases are in effect a form of GIS wdsgociated with spatial analytical tools. The bitneff

GIS in this context is borne out by recent reseandhis field which states that "the potential Bxtensive

and alternative use will be directly reflected wh&l1S will prove to be powerful” [26]. In the resab VEP
system an underpinning spatial database will beiarihroughout, from data acquisition to modelling
process, to enable on-demand responses and fotemante of the system.

In VEPS, the purpose of visualisation is to asastrs to make decisions together about proposals fo
change, using a digital environment that represtrdsproposals. It is regarded as critical thay ttheen
endorse those early decisions when they are caeftdoy the final built outcome. Hence to start withr

this research, visualisations have been createdpabtished using existing commercial and / or open
standard file formats, such as VRML,; to swiftly ate a prototype web based virtual reality that sisan
freely explore. This is intended to lead to usegagement in the research process and to user driven
optimisation of the final system. The final systevould be expected to fall into the category of thos
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systems with 'full analytical features' [33]. Ith®ped that this will indicate improvements in thay in
which users participate in the planning processdauision-making.

6.1 The Web based visualisation tool

The VEPs project is focused on easing the taskedting and comparing 3D modelling of what does not
exist, within an existing context. Because of tthistinction tools are needed that allow modellingbe
created in the context of the varying height of BeM. While it is useful to be able to trace rouexisting
aerial imagery and even to elevate modelling wiitmaps, this is not enough to meet the need. It is
important to be able to freely if simply model iantext using as referents the shape of the teaiaghthe
form of adjacent buildings structure and landscapbe retained. These modelling tools should igeladi
open source and deploy VRML, X3D and similar emaggipen standards.

These standards require plug-ins or extensionsitermt web browsers to operate at present. In exagi
the available plug-ins those for VRML have beenilalée the longest and are the most developed.
Digitisation of new modelling in context requiresparticular scripting behaviour of VRML, the touch
sensor. This is now described in X3D as the "PojgiieviceSensor" component, of which the touch genso
is a particular ‘node’. “Pointing-device sensordedé user pointing events such as the user clickimg
piece of geometry (i.e., TouchSensor).

This current 3D e-Planner prototype toolset is ugdieg user evaluation following the EAR [34]
methodology. At present it consists of a DTM wittapked aerial imagery and vector mapping. It has the
capacity to provide two zones, an inner neighboothehere users can interact and model, and an outer
contextual zone that is interactively navigable tatked’. Modelling created by one user can berstia
with another across the web and viewed in confElxé recipient can save the modelling of another and
modify and then upload it. Within the interactivedelling zone (which can be an entire neighbourhaod
scene) users can both digitise around the aeredjény or digitise new buildings in context (see den2).
Tools have been created to enable users to elesftaie their modelling with others. Users, whether
originator or other members of the public with whdhe originator has shared the modelling, can
interactively modify the elevational height of dested building and adjust the slope or form ofritef.
They can also save the digitised building as a VRI@RAD) model then re-insert, move, scale, or rotate
(Image 3).

7 ISSUES IN USE OF COMPUTER VISUALISATION

In the ESRC study, the purpose of static repreientawas to communicate the final versions of giesi
schemes. At this stage these representations tmedad to deliver relevant information includindnigh
level of detail and requisite specific informatisach as for example the use of materials. Thedigetits
therefore received highly complex information irded to support precise judgments.

In the VEPs project, the purpose of visualisat®tpiassist users to make decisions together qbopbsals
for change, using a digital environment that regnés the proposal. It is regarded as critical thay then
endorse those early decisions when they are cdeftdyy the final built outcome.

Both investigations consider how these tools fanping support deliver the relevant information and
whether the information is delivered in an easiynprehensive form. The issue was also, how best to
represent the proposed changes in the built envieah so that they are perceived and understood as
credible and the judgments that may be made aeblel

The results to date show that an important requergnfrom the three-dimensional representations lrdret
they are static or interactive is the apparentigeabf visualisation. This factor affects peoplp&rceptions
and judgments in the way that it makes the visaatia believable and possessing ‘no sense of fudge’
according to an architect with over 20 years ofegigmce. These representations appear to leawaevers
with the impression that it is the most studiedgieshat is both technically and accurately repnése. This

is reinforced by the level of detail that theseusigsations provide. However, architects and some
professionals still regard traditional forms of uas representations as both a useful and credibsta bf
representation. Yet, these forms appear to berlstta means of communication they use internaityong
themselves for the discussion and analysis duhiaglesign development stage than for the stageevther
conceptual design is communicated to other pariiasved in the process. For the final stage oiglethey
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all agreed that computer generated representatiotissign “sell better” design and are likely tovbanore
persuasive power than traditional means of reptaten.

The preliminary analysis of these research projeatgests that there are three viable approachagblc
consultation and engagement in the planning process

e Firstly, the complex information in a planning cohliation may be “dumbed down” to a level that
can be understood by the average member of thecpuithout a qualification in planning;

* Secondly, full information can be presented butditizen might need to receive training in order to
understand it, particularly because plans and megsire training to read and interpret correctly
because for an 'untrained' user they often cotaipiguities;

e Thirdly, (the proposed VEPs project approach) derattive three-dimensional (3D) virtual reality
(VR) visualisation would allow the viewer to expaice the highly complex information without the
need for training, because they can see and erperiehat the visual impacts of the planned
development will be in the associated model.

This approach is also supported by the existirggdtuire which claims that the use of 3D visualsais
particularly powerful in visualising urban and lbhvironments as it gives the option to deliver tblevant
information in an intuitively comprehensable forh®]. In this respect newly available highly accarthtree-
dimensional LIDAR data is becoming more widely #afalie. LIDAR stands for Light Detection and
Ranging and is a (usually) airborne mapping teaigvhich uses a laser to measure the distanceebetw
the aircraft and the ground. LIDAR is a range imggilata acquiring method, which is used, in corjonc
with the Global Positioning System (GPS), to delivigh-resolution digital elevation models. A flastovie
on the Environment Agency Website demonstratesetipeinciples. This data can be sufficiently actura
for the precise judgments demanded in planningetariade, and, as image 1 shows, provides a digital
context in which new proposals can be viewed. Fhae that is then posed is how best to represepoped
changes in this environment, so that they are bledind the judgments that may be made by non-ieshn
people are reliable - without making the proposalphoto-realistic that they are 'read’ as certain.

Research studies have identified the demographdcpanfessional bias of decision-makers to be thetmo
significant factors in the process of communicatb@architectural ideas through visual represeonst{35].
Several studies also report differences in theuatmin of decision-tasks between experts and lagple.
For example Barker [36] states “Differences betwegrand expert appraisals can be anticipated Ilsecaiu
variations in the decision context, experiencec@ieed role, and ability to cope with a highly cdexpand
uncertain situation”. These differences have bemfitned by the initial analysis of groups’ peraggit
responses in the ESRC study.

The issue of acceptable and useful levels of atigtraof visual representations was particulariidilt to
acquire for the perceptions and understanding byntembers of the public. Their responses relieg ver
much on the colour schemes used, impressions oftiinesphere that the images created and ‘activity
indicators’ such as people and car added to theseptations. These findings underscore the nefitthe
form of visual representations to the audiencetgpd of decisions to be made. The results of scunesnt
research confirm [37] these findings, which revdakbat skilled participants appreciate traditional
representations while unskilled participants prefestorealistic presentations.

8 CONCLUSIONS

The point of having interactive visualisation oban planning and design developments is that atall
some useful tasks to be accomplished, and the ngpahthe visualisation is determined by what elyatie

task is. During the research studies described ealvay have addressed two hierachical sequences of
responses to computer-based visualisation. Theeliesnent that has been studied through the VE#jeqtr

is ‘low-level’ detail. The interactive VRML enviranent offers low resolution images applied to olgexs
they are neared. In contrast, the ESRC study exahilmigh-level’ representations showing highly deth
objects in a scene, their spatial disposition ahdroelements of design.

We consider that there are possibly other hieraatHevels of detail. There is an ‘intermediateeléof
representation, which this research did not exantme would be probably the equivalent of a blackl
white architectural drawing or the result of CADfte@re such as Sketch-up. There is also the perhaps
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highest level of detail that would be achieved whba built environment visualisation includes the
movement of traffic, plants (in the wind), and plegphat would then offer a much higher resemblaondbe
real world. One may suggest that this has alreayn loffered by some immersive VR technology, only
currently accessible using expensive stand-aloméntdogy. However given the pace of computer
technological development, it is possible that thigel of detail for planning support visualisatioray be
successfully introduced into future web based media

While most of the research in this area is focuseanetrics for comparing ‘realism’ against realitg are
more concerned with the reliability of the planniagpraisal judgments formed. If the non-experts are
surprised when they see the built results of tla@mpdd proposals that they earlier evaluated, there tis a
problem with the visualisation that provid the imf@ation. We argue that computer visualisation fanping

and design decision making process should be adpesentric’ visilaistion that is based on a créslgense

of presence in the scene and supports effectivesides. Considerably more work is needed to esabli
clear guidance for when a particular form of repreeation is reliable in this respect. Web baselrtelogies
currently introduce further limitations in theirmaort of interactive representation that may disapgn
future.
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1 INTRODUCTION

Security systems using information and communicatiechnology have the potential to avert security
threats to public and private places in urban am@asmize their impact or, at the very least, feine crime
fighting efforts. However, many are concerned ahlibgt Orwellian nature of such technologies and the
social exclusion they may cause. Despite a cutaaht of integrated urban security policies with idated
security resources, new urban security regimes dmeeloping to meet specific threats. Real estate
development has to meet urban security requirenteras increasing degree. The paper will contriliate
the debate by defining urban security as a pubkponsibility, describing promising ICT-supported ity
technologies and technological-organizational cogemece in an urban setting, sketching the futureityf

life under new security regimes and specify urbagusty requirements for real estate development.

2 CHANGING SECURITY CONDITIONS

Urban safety ist a basic precondition for urbaniadoand economic dveoppment. Following the tertoris
attacks in the United States on 11 September 20@1lsubsequent attacks in Madrid and London and the
blighted attacks on trains in Germany, the puldicniore aware than ever that towns and cities, thighr
densely built-up areas and sophisticated infragtras, are extremely vulnerable.

A quick glance around the world to Latin Americai@or the Middle East shows that the terroristdhto
towns and cities is by no means a recent developrikeban Europe has itself long been subject tack#
from groups such as ETA and the IRA. Since the $§9B6wever, terrorist attacks on urban areas haga b
on the increase (Savitch 2005) and will continubdaan issue in the future. Yet, whether real gpeated,
threats to the urban fibre are not confined to natscks aimed at "global cities" and megalopojises
worries commence with everyday crime.

Urban security is the subject of increasing putiBbate, which often leads to the assumption thatsand
cities are unsafe per se. A number of myths muslidggelled. For example, "the fear of crime isueficed
less by the 'objective’ crime rate than by probl&rsocial situations in residential areas." (Oh#ler 2003,

p. 31). Nevertheless, around 40% of Germans feaag rise in crime rates and are concerned bgased
vandalism (around 30%), graffiti (20% of West Gensmxand 29% of East Germans) and begging (18% of
west Germans and 21% of east Germans) (Opasch@@8ki, cited in Stegemann 2005). No one disputes
the fact that in some urban areas security, orkentéor granted "as a by-product” (e.g. platforiaffsat
train stations, bus and train conductors etc.),fabsn victim to staff cuts and must now be paaksigly
"repurchased". Thus, the increase in private sgcadrvices cannot be attributed exclusively tolidaw
safety levels in urban areas. "To at least somengxthis figure is due to a statistical manipalatielated to
increased outsourcing” (Siebel/Wehrheim 2003, p. &4d to "security as a by-product” having been
curtailed. Even the use of security technologiesmotiautomatically be interpreted as a reactiogréaving
urban insecurity. "Nor can any conclusions abouveiliance in cities be drawn from [increased] sabd
CCTV systems. [...] Cameras are often simply useedgalate traffic flow" (ibid.).

Until now, academic debate has rarely exploredinterplay of domestic security and urban developgmen
The sparse discussions of the issue have focusékleohistorical perspective. Experts, the publid &re
media assess threats to security very differefilyen expertises are inconsistent. Tailoring précaaty
measures requires precise, objective risk assessmen

Security plans — not just for terrorist threats rimarily focus on so-called critical infrastructsreThese
include "organizations and facilities of key im@orte to the urban community whose destruction or
impairment would result in long-term supply botteks, considerable disturbances to public safetyttuar
dramatic consequences” (DStGB 2006, p. 6). Sinesetlinfrastructures are mutually dependent, dartage
any one of them would significantly affect everypeast of urban life — power cuts amply illustratésth
interconnection. Restructuring in recent yearsjuiiaog continuing internationalization of networks.g.
energy and telecommunications), privatization aadifion of state infrastructure (e.g. passenger fagight
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systems) and increasing dependence on informagicimblogy, has necessitated inclusion of new psayer
and a general overhaul of existing security plans.

Locally, security policy is seen "as a matter faghler government authorities and international dede
alliances" (Lenk 2006, p. 1). Although risks andetiis clearly affect people at a local level andyem
importantly, are felt locally ("crime hotspots",ritical infrastructure”, "no-go areas" are justerterms
which highlight the local relevance of securityuigs), we still do not have a comprehensive localirsty

policy. Currently, responsibility for local risk magement "as a whole does not fall under overatiianpal

policy" and "is relegated to the various departrseaimergency medicine, fire fighting, police" (ijicEven

cautious analysts would say that local risk contnebasured against the local fallout of global giskd
threats, does not yet seem "particularly mobilizgoid.).

Dealing with threats demands realistic assessnpegvention — insofar as this is possible — and edad
action when damage occurs. Increasingly, this cdy loe achieved by cooperation among the deparsnent
The wider the damage, the more apparent this needntes. Even minor disasters require a considerable
amount of coordination, and a collaborative appndagrevention makes sense.

3 URBAN SECURITY AS A PUBLIC RESPONSIBILITY

A key task of government is "protecting the pulfiom dangers which cannot be averted individually"
(Weber 2004, p. 1) and "guaranteeing security argigorder" (DST 2004, p. 1). In Germany, the peli
are the principle guardians of law and order. They supported by other enforcement agencies. Civil
defence in Germany is structured hierarchicallg tbderal government and Lander work together.ICivi
defence is a national responsibility, while theegehandle disaster control. Germany's civil dedersties
largely on a safety and rescue system provided dnottary and voluntary organizations (volunteer fire
brigades, the Deutsche Lebens-Rettungs-GesellsehaftGerman Red Cross, the Arbeiter-SamaritereBun
etc.). In particular, local governments in Germang entrusted with ensuring law and order. "Whéy ci
walls became redundant, external security [...beddo be a municipal responsibility, and sinceMmich
police force, the last to be re-established afterSecond World War, was nationalized in 1975 (leati@08,

p. 83), internal security has also been a federdllaand obligation" (v. Kodolitsch 2003, p. 5). Mapal
security focuses are:

* risk prevention (granting and withdrawing pub/restat/amusement arcade licences etc.,
establishing prohibited zones, monitoring immigranganizations etc., sheltering the homeless,
imposing curfews, protecting minors and restrictimg right of assembly),

* urban development measures (establishing useiaripgeventing emergence of architectural no-go
areas etc.) and

e designing social, youth, family, housing, educationlture, employment and other policies to
support crime prevention.

Security and preventative measures as tasks instiiees are only slowly entering discussions in éhes
areas. It was not until the early 1990s that mpaiiies recognized security as an interdepartnhenta
responsibility and developed integrated approacheserally grouped under the heading "local crime
prevention" (cf. DST 2004, p. 2 ff.). New local sety tools (ibid.) include:

* public order and security partnerships betweencpatind the municipality: they aim to curb the
tendency to "place responsibility for security emiVely with the police and public order with the
city" (DST 2004, p. 2),

e crime prevention councils to integrate citizen iwement and contribute to developing
neighbourhood solutions,

e municipal security services to assume securityedutthich, due to cutbacks in state budgets, can no
longer be performed by the police or which are onger provided by local departments (e.g.
Inspection duties traditionally carried out by pagkattendants, conductors etc.).

Urban areas are increasingly depicted as crimeszand debates are often fuelled by a growing féar o
crime rather than being founded on actual crimestathe security situation in Germany's conurbatien
however, "far less critical than in most otherastin Europe and the world" (DST 2004, p. 1). Yéhww
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metropolitan regions, there are "clear signs thatsecurity systems must be refined and extendbidl') to
meet emerging demands. Concerns include:

e organized crime and corruption,
* new security issues in areas with negative dembgrapends,
e growing citizen expectations in the sphere of publder and general risk protection (ibid.).

Additionally, debates on urban security are focggimore on terrorist threats. Metropolitan regions at
their most vulnerable when staging major eventdeseloping existing infrastructures.

German federal security policy has been restruatcegsiderably since 2001. The line between inteanal
external security has become blurred; risks anehtsrcan no longer be unequivocally categorizezshasor
the other. Players active in the two fields relgre@asingly on cooperation to solve new securityblenms.
The German federal government and the Lander taweufated a joint New Strategy for Civil Protectiion
exceedingly threatening situations which emphasizeaboration within the security community. It
harmonizes the existing resources of the fedenamunent, Lander, municipalities and relief orgatitns,
and develops new coordination instruments.

The perceived deterioration of the security sitwatias made citizens more willing to accept retsris to
their personal freedom. For instance, 44% of Gemiael antiterrorist security precautions are ifisigt,

and more than 60% would like to see the German @irfiokees deployed for law enforcement and border
protection duties (Allensbach survey, cf. BPB 2004,2). In German cities internal security measures
influence different spheres and constitute new riggcregimes. Measures include legislation (amegdin
security and public order acts, threat protectiggurations), organizational intervention (replacinfprmal
arrangements with government agencies or privatergmse) and symbolic alterations to the cityscape
(closing off certain areas, enhancing visibilitgaltification) (Wehrheim 2004). Technology upgradss
essential to inner security in cities.

4 |CT SUPPORTED SECURITY TECHNOLOGIES

The security technology sector offers an array @bittons equal to the complex task which are being
implemented in municipalities or may be introdudadthe future. The advantages are weighed against
misgivings regarding ubiquitous technological sil@ece and social exclusion and scepticism towards
security promises. Nonetheless, security autheriiee willing to resort to technology, particulavinen
faced with imminent or suspected threats. In m@stes this occurs before thorough analysis has been
performed or integrated action plans synergizinthnelogy, strategies, concepts and non-technolbgica
measures have been devised. Such solutions agpappe¢ase technology users, or at least decisiéemna
who are at least able to demonstrate the abilitye&et in critical situations, and technology pd®rs who
"portray an immature technological application gmaacea" (Lenk 2006, p. 2).

The security market is booming. The German fedg@lernment, Lander and municipalities spend
approximately 30 billion euros annually on intersaturity. Private security service sales havenrfsem
1.9 billion euros in the early 1990s to 3.6 billiearos (v. Landenberg 2004). These figures clesryw that
the employment of security technologies and urbaoumsty restructuring not only involve security
considerations, but are also economically motivated

This section expounds upon only a few examplesewof security technology application in municipabtie
The cases described below focus on "visible" fenrd- applications for public and private spaces.yThe
illustrate how commonplace security technologieeaaly are in spheres which do not incontestably fal
under "internal security".

4.1 Video surveillance

The topic of video surveillance is not new to mipadities. It is considered "the most significanbovation

for internal security in cities" (Wehrheim 2004, 38) in recent years. Video cameras are widely used
monitor traffic. Video surveillance systems haveoabecome an established component of facility ritgcu
(for government agencies, stadiums, public trarispiar). For years now video surveillance systemgeh
been used to prevent crime on city streets andiliqpspaces, e.g. to police drug-related crimtgall his
development was spearheaded by British municipalisome of which have proceeded to implement CCTV
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systems extensively in shopping streets, busy pulihces and elsewhere so individuals can be traced
throughout larger areas of cities.

Surveillance of this sort can be automated withsilngport of biometric and behavioural charact@&sstDne
possible use would be "filtering out" people whe apnsidered likely to do property damage (e.gffigra
tagging) on the basis of route tracking.

Video surveillance was first allowed in Germanyeaf2000 as a result of Lander police law amendments
There has been no attempt to establish a natiorsudeillance scheme like the one in the UK. Ciisgue
that video surveillance activities should be reséd to crime hotspots. Surveillance can compleroémdr
crime prevention measures, but is not a substirt¢hem (DST 2004, p. 5). The number of permayentl
installed video cameras is estimated at 500,00@e&isurveillance has only been used sporadically to
monitor crime in German cities. For the most paine-ridden areas were observed with two to three
cameras (Wehrheim 2004, p. 23). The London terttaclks, the train bombs found in North Rhine-
Westphalia and daily reports of vandalism and vioéeon public transport and in public spaces iregan
have spurred further debate on substantially briadehe scale of video surveillance.

Because constant surveillance of public placesndftads to profound invasions of personal privabe (
right to one's own image, the right to informatibself-determination) its implementation is limitgativate
monitoring of public spaces is restricted, timeitgrhave been set for data storage, the use ofehidd
cameras is prohibited and notices of surveillarateviies must be posted. Nonetheless, there coetio be
grey areas, infringements and inconsistencies whéte incited public debate on video surveillandee
use of surveillance data in borderline cases coafirio be a hot topic.

Video surveillance data analysis has proven pdatilyueffective in solving crimes. It is used mamed more
to identify offenders (e.g. following the attacksthe London Underground, in combatting ordinaiiynes,
vandalism etc.). A wide range of opinions have begressed regarding how effectively video suraedke
deters crime. Its preventive impact in high crimeaa is commonly mentioned as a positive outcomegal
with its provision of evidence for criminal proséiom. Measurable crime reduction in areas monitavet
CCTV is sometimes offset by increased crime rategher areas, the so-called displacement effect.

The scale of surveillance has expanded signifigaintirecent years and will continue to grow in thal-
term. In addition to the proliferation of cameraspublic spaces, various surveillance techniquesbaimng
networked, and private und public security measaresbeing coordinated, e.g. to create securitgnaiés
(cf. Hempel 2003).

4.2 Biometric access systems

Using biometric identification in counterterroridms been discussed frequently in recent yearsdébate
centres on integrating biometric data in identiiima documents and using biometric traits for idferztion

and access control. The number of operational tioen® systems in Europe has skyrocketed from adou
8,500 (1996) to over 150,000 (2004) (European Cawimim Joint Research Center — JRC, cf. Horvath
2005). The biometrics industry is expected to grmmsiderably. Unfortunately, no official revenue or
employment statistics are kept for this sectois Hifficult to distinguish exactly what proportiaf security
technology implements biometrics, and the companiedved tend to have prohibitive information midis

(cf. Petermann/Sauter 2002, p. 6). We must therefely on market studies conducted by interestggou
and private institutions. In 2004 the entire biariestmarket in Germany was estimated at 12 miléaros.
Large federal government contracts are expectepusthh market volume to 377 million euros by 2009
(SOREON 2004, cf. http://www.heise.de/newstickeftdlurg/48560). Despite the stated reservations, the
figures suggest that the market is indeed stillumag). As is often the case when new technologiediest
introduced, revenue forecasts are very optimifitis.also evident that large government contrhetge been
driving the market.

Biometric systems tested to date use facial retiognj fingerprinting and iris scans :Forensicentify
people using DNA characteristics.

An array of unsolved problems remains. Some indizisl cannot be detected with fingerprint and iris
recognition because their traits cannot be receghar are not sufficiently distinctive. With agecognition
methods become less reliable and some occupagansj@bs in which finger injuries are common) hamp
biometric recognition. Moreover, conditions at timee of recognition (e.g. lighting during facialasming)

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Holger FLOETING

can interfere with the system. Lastly, these systane feared to have too many security loopholgs, e
fingerprint recognition (Bundesdatenschutzbeauf&nag005, p. 47 f.). In addition, no bioethicalrfra of
reference has been established for the developamehtuse of biometric technologies. Discussionshen t
acceptability of biometric technologies have foclseainly on cost-benefit aspects and security ssue
(BITE 2005).

The notion that such access systems are only eeglioyhigh security areas and at border contraitpds
erroneous, as the entry system for Hanover Zomsdasket holders illustrates. People wishing tbssuibe

to the zoo must first supply personal informatiomch is recorded in a ticketing system. A digitabpo is
taken and saved the first time the ticket holdsitsithe zoo. Digital photographs are taken beéortey on
every subsequent visit and are compared with thedtdata. Visitors may only enter after they hbgen
positively identified. With more than 71,000 vis#o this represents the largest application of keioin
identification in Germany's service sector (DStGE)2, Glitza 2004, Schiffhauer 2004). Municipalities
could install biometric entry systems in places likuseums and sports venues. Numerous other appixa
in the realm of security are conceivable.

4.3 RFID

Radio frequency identification (RFID) is microchipchnology which enables contact-free data transfer
RFID systems include an antenna, a transceiveanagonder and radio frequency technology. Theybean
employed to: recognize objects, authenticate doatenand commercial goods, optimize processes, i.e.
automate logistics, support access control anét trahicles and monitor the environment etc.

Transponder systems are not entirely new. They haea used to identify animals for around 20 ydare

to significant advances in silicon chip technol@gg radio transmission, and especially due torttpraved
integration of the two, RFID has become a focugualblic debate. It is superior to other technologies
employed for similar purposes:

« It offers a much broader range of features for s&centrol technology than standard smart card and
magnetic stripe systems. Non-contact data trangmiss user-friendlier (no waiting periods, active
registration process etc.).

« In the logistics field, bulk processing can replabe time and labour consuming individual
registration of goods. This improves operationficieincy and increases resource utilization rates.
RFID also has security advantages (e.g. asseiiriggck

» Branches with high security requirements and extengerification procedures benefit most from
cost reduction (e.g. logistics and waste manageownpanies).

« Businesses with self-contained supply chains (eegrilers) also expect to profit from this
technology. In flow structures of this sort RFI@risponders, which are still relatively costly, tan
used repeatedly and continually (BSI 2004, p. 85 f.

Cities are applying RFID technology to an ever tgedegree. RFID applications already abound iflipub
transport. Because about a fifth of ticket coséssmrent to manage ticket sales, radio frequencytifa@tion
is appealing to transit companies. Adopting thehtmlogy is expected to lower costs and improvesjpart
operations. Germany's first project with contaeefcards was introduced in the mid-1990s (Cap 2005)

RFID applications in urbvan settings are now usetidalthcare, facility managerment, waste managemen
public libraries etc.

A major worry regarding RFID technology is that gmral data may be manipulated because the progessin
stages lack transparency. Some systems allow de¢éssifrom metres away. Both RFID and readers ean b
inconspicuously embedded in everyday objects. Patéection concerns are reinforced by awareness tha
"identifying individuals, including linking this tdnology with video cameras, [...] has already bestet
on the market" (Bundesdatenschutzbeauftragter 2008). A number of everyday viability issues réama

5 TECHNOLOGICAL-ORGANIZATIONAL CONVERGENCE IN AN URBA N SETTING

New security technologies can be utilized in aetsrdbf ways in urban areas. The combination ofngezof
technologies, such as video surveillance, biomeirafiling and non-contact data transfer is enapline
development of complex identification, entry andveillance systems. These can control access tas@ad
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of certain areas (city centres, local public tramspembassies, ministries, government agencie} amcl
larger parts of a city. Convergent technology systéike these are already in place.

Economic changes (e.g. the fall in the price of porar memory) and technological developments (e.g.
higher capacity storage media) are making it easiananage data. Storing information without specif
justification or purpose is becoming an increasimgbpular precautionary measure (particularly iousigy
circles). It is also maintained that the publierisre inclined to allow their personal data to bedfi possibly

as a trade-off for heightened security. On theshasithis assumption, there have been efforts fsome
quarters to facilitate the process of gaining est @acess to data which was originally gatheredliféerent
purposes. The debate in Germany on using roadladdl to combat crime and terrorism demonstrates the
issues at hand. The gradual spread of the praatiosing data retroactively for objectives otheartithose
originally intended is one of the main reasongpialnlic opposition to storing personal data in ammyf.

On the one hand, we must take full advantage dtalinologies which can be employed to containatisre
On the other hand, the growing practice of coltertbersonal data and information that can be traaet

to individuals within their particular urban segiand the possibility to link this data will takergeillance to

a whole new level. Organizational as well as texdinconvergence has a particular role to play ia th
domain. The opportunity to link data, combined wilctors such as the increased overlapping ofnater
and external security countermeasures and a desiassess the situation comprehensively based en th
available facts, will make it possible to develagremore detailed profiles of individuals. Withamanting

to dramatize the situation by conjuring an imagetlt# "transparent citizen", technical-organizationa
convergence will make it easier than ever to ohdaitails on private citizens. Closer integratioriemhnical
and organizational resources will also increasaldrgyer of data being misappropriated at a later. da

6 URBAN FUTURES UNDER NEW SECURITY REGIMES AND URBAN PLANNING

The use of information and communication secumtyhhologies involves dangers and potential benefits
which must be considered and weighed up. Surveildachnology, for example, has preventative piatent
as it lowers the detection threshold (e.g. of mimmlations and crimes) and of potentially dangsrou
situations. The subsequent growth in intelligenneparticular security matters could theoreticalhalele
early intervention. Empirical findings however kiteg the situation as a whole into account, demaiest
that the potential of these technologies is nohdpeixploited and cannot be exploited. On the oftaed,
there is a danger that surveillance which is fodus® heavily on certain areas will lead to exauasor
crime displacement.

The implementation of ICT security technologies demprove a city's accessibility if, for example,
permanent security measures such as fences, geauaitgins and protection devices are replaced by
technological control systems and temporary measiiewever, these technologies can also reduce the
accessibility of certain city areas if that is fhapose of the system or if its implementation étsg-ertain
social groups too heavily (cf. Graham 2005).

It is always difficult to assess the impact of ahteology. Security technology, too, can only beperty
judged once in a specific application. The growirsg of security technologies must be considerdtien
context of real and perceived threats and the ggeagime which has been set up to counter them.

Safety matters are a challenge for urban plannihg. changing nature of the threat, the increassegaf
security technology in particular parts of the @tyd the growing significance of security issueascity life
could have a variety of repercussions. These irciutlindamental shift in the image of cities, thegHerm
transformation of urban architecture and spaceaajustments in the use of urban sites.

6.1 Cities as unsafe places

The public may increasingly view cities as unsdéegs, giving rise to a new type of "urban feaitieS are
comparatively "unmanageable areas" and are therst@mpected of harbouring every type of securigeit
from "common criminals" to terrorists planning akta. These fears are already being voiced in iatemal
urban studies literature . There is a very indigidiear of crime. The objective crime rate is oftew, while
people may expect it to be at a high level." Pewmxisafety of a certain location seems to become a
locational factor for the settlement of companied aitizens. To be reckoned a high crime area reagt to

a downward spiral in economic and social develogroéa neigbourhood. Therefore urban planning bas t
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focus more and more on safety and security measiifeas the opportunity to create a picture oesaid
secure places and contributes to make public andtprspaces appear more manageable and to eneourag
people to use public spaces.

6.2 Fortification of cities

A growing or lasting threat could lead to publidasrivate places becoming more heavily "armed"uglo
the step-by-step introduction of security measusesurity technologies and architectural featuréschv
promote safety. First, authorities, the public angstors begin to pay more attention to what ispleaing
around them, thus creating a kind of informal sillargce system. Then security technology is upgizated
regulations controlling activities in public placae tightened. Fences, barricades and gates asgwcted
and an "architecture of fortification" begins tetdirt the face of the city. In security circlesstts referred
to as "target hardening" (Oc/Tiesdell 2000). Uripdemning has to assess the specific safety andigecu
demands of different locations carefully in ordeicteate lively and attractive public and privgtaces. On
the one hand a fundamental fortification of urbanctures would dramatically constrain urban lifm the
other hand appropriate implementation and use afrgg technologies may help to minimize intervens
in the spatial structures of urban areas. Surveilaand access control technologies may subsstutes
structural measures (“intelligence instead of cet®). In this way security technology offers the
opportunity to minimize barriers..

Security considerations may strongly influence tqMenning - at least at vulnerable locations. Maaild
significantly change the face of city centres whaweh sites are concentrated (e.g. Berlin or Frahlgm
Main). The solution could be designing and impletimgna comprehensive security plan. By looking at
London we can see where this development would uiakeéRA attacks in the City at the beginning o th
1990s prompted construction of a "ring of steéke IBelfast's. The number of entry points to theaficial
district were reduced and road blocks were erecteding it possible to temporarily cordon off threaif
necessary. Thousands of video cameras were imtstakbeurity plans were devised for financial ingiitns
and they were advised to limit the number of erteapoints to each building. Buildings were fittedthw
more security technology and back-up premises @fotiiginal sites were created for an emergencyic@ol
patrols increased significantly (cf. Coaffee 20Q3)ban planning has to think about what it meansiteed-
use areas in the long run, when defined securityathels lead to a higher concentration of specifildings
and structures (like office space) in certain “lalole” areas.

Changing security conditions also have implicatibmsthe organization of mass gatherings, whichehav
become a favourite tool of modern urban plannetthéir endeavours to market public space. For el@mp
growing security demands have led to the increassegof personalized tickets, which can prove extig
inconvenient for the eventgoer. Extensive secumigasures (road blocks, flyover bans etc.) canditsable
large parts of a city.

6.3 ,Archipelagos of safety"

Supposed "archipelagos of safety" such as shoppiadls, train stations, central squares, business
improvement districts and gated communities coutdliferate (cf. Wehrheim 2002), leading to the
categorization of urban spaces according to tremell of security. Polarization would result witheas
viewed either as safe or unsafe. A further faatolbe considered here is the existence of "undefameds"”
which are becoming increasingly common as a reduliemographic developments, gradual technological
changes and economic restructuring. Due to theguent recycling, these areas could also be labake
unsafe. Urban planning has to set the stage feraad secure spaces in all urban spaces. It hagvent

the emergence of architectural no-go areas.

"Control zones" or "security zones" could be cargtd on boundaries of undesirable neighbourhoods.
Large cities could develop an island system madefugverlapping milieus (localized poverty miliedbe
working, leisure and residential areas of the wemilifestyle groups and the milieu of cosmopolitaighly
skilled workers) who strive to control and minimizentact with each other (cf. Wehrheim 2004, p.. 26)
"Security zones" around "institutions under threatly be expanded to residential buildings. Depandim

the level of security required, temporary entraresrictions may be imposed on particular parta ofty,
combined with technological surveillance of thesmaa. Measures temporarily restricting access|szady

in use. These range from police orders (declarmgraa off limits to certain individuals) and coosting
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barricades at events to longer-term entry bans dpecific areas. Technological surveillance will
considerably extend the feasibility of such entegtrictions and it will individualize access redidas.
Therefore it will depend on the specific implemeiota conditions of these technologies and the iagguis
of their use whether it gives leeway to city dwedlée.g. by temporarily limiting access restricsoand
substituting rigid barriers) or it cuts liberty aftion by supporting software sorted urban geodgesplrban
planning has to become aware of this possible neeriurban polarization processes and has to dealtw

The growing use of technological surveillance cotrignsform the nature of public space, ultimately
resulting in the loss of certain spaces and thegmegrof public and private spheres. Some feargkample,
that public spaces could become "elite consumdaees governed by private law" (cf. Hamedinger 2005
Urban planning has to ensure the “legibility” ohsps. In the context of public and private spadissteans
that boundaries between public and private spacdsleeir different security regimes have to be redrk
clearly — by constructional or symbolic means. Ruplaces need spatial management to improve their
functions and to make sure that citizens get thgression that there is someone who cares.

6.4 Redesigning infrastructure

Urban security regimes could have an impact oragtfucture planning. It may be considered neceskary
example, to change the design of entrance argaghl@ transport (as has already been done to sotest

in airports) and limit transfers between the ddfdr carriers. The development of screening corsidor
equipped with explosives detectors or sensors witigh remotely recognize hidden explosives will
revolutionize existing transport infrastructure.the final analysis, we have to consider the pdggilbhat
the infrastructure of major airports and trainista with adjoining shopping centres and office ptares
may simply be too vast to ensure security. For isigcreasons, it may make sense to decentralizéties:
This could entail the disintegration of shoppingl aransport facilities (e.g. at airports or traiat®ns) and
the introduction of size limitations or the concatibn of these facilities (depending on what isreno
suitable for control measures). Eventually it mightinge urban spatial patterns extremely.

6.5 The virtual and the material city

The relationship between material and virtual speceld change permanently. The "space of flows"
(Castells 1989) could expand significantly. Partignoticed, data from everyday activities could be
generated, selected and stored. Numerous new lliekgeen the expanded "space of flows" and material
space could emerge. One example is the spreadasbdaed admission controls at events (with petigaaa
tickets), for border crossing (with machine-readablD which automatically detects biometric
characteristics) and for security zones (in publ private buildings). The technological developtae
behind this trend range from individual and isaflagpplications to complete sustainable networkse Th

catchwords in this discussion are "augmented yaliibiquitous computing”, "pervasive computingida
"ambient intelligence".

Finally, in view of their shrinking financial meansne must ask how cities will be able to respomd t
increase investment in security infrastructureseréhis a danger that architectural, technologicad a
regulatory security measures in cities will sucfidgscombat the threat of attacks, but, in doirg will
impair urban living spaces and disrupt city lifeeteby achieving one of the terrorists' objectives.

7 CONCLUSION

The public debate on using technology to improvegaarsecurity has provoked a very polarized response
from decision-makers as well as city residentsussgc technology is either demonized or uncritigall
espoused as the solution to all the security ahgdle facing the city. Up until now, the potentiahbfits and
risks of security technology have hardly ever besaluated in specific contexts. Instead of deciding
whether to implement security technology on theisha$ vague speculation about its virtues, we sthoul
conduct more empirical research into the speciffecés of individual security technologies and thei
collective impact. Conversely, to achieve this, wuast refrain from automatically condemning everymo

to introduce security technology as an attemptdimldish a "totalitarian State". We should contirtae
explore the risks associated with these technatogessuming that this dialogue has indeed begpoijra
which itself is open to debate - in order to obtairmore balanced assessment of the situation. Nobod
disputes the fact that we are working towards amomgoal: to make our cities safer. What must bell
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debated is how much security we need and how beathieve it. The crux is not the implementation of
technology itself, but how to combine it with a gety plan which addresses the social origins oher

In the future, security looms as a vital issue ¢gres and their residents. Urban security regiraes
developing - more in response to events and adséogrity demands than as well thought-out, integrat
programmes. Urban impact analyses are also negetssanould this blossoming security regime into an
integrated local security policy in the medium teflthese analyses should not only resolve urgenesss.e.
how to manage dangerous and threatening situadiothslisasters, but must also assess the long-tepact

of internal security measures on urban life. Theseies must be addressed by town planning and
technological impact researchers, as well as eisjdents, technology users and developers. Urlfatysa
needs the cooperation of a variety of actors andeds tailor-made safety policies not drag-ang-dapies.
Urban planning is a fundamental part of urban ggfeticies.
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1 INTRODUCTION

The police personnel must have the ability to exanmformation, therefore an information systermveihg

data in the most visual and practical form becolmeseficent. Displaying information using the stated
formula of the map (situation map/plan) not onlynfews naturalness but also opens the premises for
correlation between the followed entities/eventd #Hre particularities of the area where they hapfles
zone considered together with its anthropical aatdnal elements, in the modelling closest to rgalit

The police activity often assumes cartographic wimggion, and transposing this geo-spatial manageme
through the digital approach brings many advantaggemformatization has proved it in many domains.

The modern approach in fighting criminality is bég& geo-information applications (GIS) able to:
* represent the digital map of the jurisdictional owith its specific interest topological elements;
¢ monitor the geo-spatial details of the crime-susgpersons;
< reveal the problematic areas (occurrences/risks);
< administrate information concerning the crimina¢ets from the circumscription; etc.

Here are several geo-spatial locating methods agdpé in the IT assistance designed for policevitiets
and for managing the situations which endangeptiidic safety:

by interactive dialog — the localization vocallyopided by the caller for the event/incident is igaed by
the dispatcher operator and transposed in a poegitidhe digital map;

e automatically — the information system knows thdrads from where the burglary sensor signals
and cryptographically shows it on the screen;

» the automated theft-protection system of a vehigleries its GPS receiver (which calculates its
position by astronomical “triangulation”, respeeliy by a spherical back-intersection using signals
from specialized satellites) and transmits the acposition to the security service where it is
connected (LBS, AVL);

« the telephony operator can provide, in case of mgbessity, the phone location (by certain LBS
techniques — such as cell-ID, CGI+TA, TDOA or E-OFhe mobile phone can be geo-located in
the area of the cellular antenna network — fig.);

« radio-labeled entities (people, mobile equipments) be dynamically located in the perimeter of a
Wi-Fi site (e.g. a campus/building having a 802.&tamdard wire-less network).

By intensely exploiting the visual capabilities cdrtographic symbolization — respectively by usihg
powerful GIS symbology: thousands of colours, pat#ills, transparency, contouring, point-formeditar
symbols, qualitatively and quantitatively paranetd symbols; and also any combinations of thesgeto
typological differentiated representations of thene events/incidents — the comparisons and relatwe in
the first place automatically and even involuntaniade by the human eyes/brain.

A long-term benefit of the police activity infornizdtion consists in the potential of integratingleo-
conferencing and training technologies too.

2 DISPATCHING AND POLICE CALLING CENTERS

If an IT-assisted phone calling centre is impleradrdit the police unit (inspectorate, division, &gt its
cartographic subsystem can display a variety afrination about the community (geo-spatially refeeat),
helping the dispatching-operators to process tleniing calls. In this manner the centre's persornel
usually constituting the first contact point betwebe public/community and the police — posses#iaddl
modern and trustful tools. By using the GIS appiaathe operators locate the address of the caildrcan
transmit information (retrieved on the spot frone folice's database) towards an emergency semdoe f
the caller's neighbourhood.
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Sometimes the calls toward police do not requirénamediate answer, and the resolving of the sigdall
problem is done by a local entity around the calpgoximity officer, collaborating institutions -ush as
those for social services, or other organizatioms)] for such situations the dispatcher can effttie
disseminate comprehensive information (possiblematded as a portal built on the community map and
published through Internet).

Graph 1: A geo-information assisted dispatcher

The cartographically displayed data reveal (esjigohen they are aggregated in strategical appresc
spatial points with high frequency of crime/trougjievents (hot-spots), in such a way that, for sgbsnt
incidents in these zones, a higher priority or @i@aar resolving modality can be assigned frore th
beginning.

From another point of view, the implementation atls geo-information systems in police departments
causes the personnel’s motivation to rise, as aamurence of technological and professional newesiges

and also because of the feeling of being part wlodern organism which benefits from the interesthef
administration.

Here are some generic requirements for the comfpplication in a emergencies communication centre
(using Computer-Aided Dispatch solutions):

e easy implementation and robustness/reliability;
» user-accessibility in the exploitation stage (regthiearning and assimilation efforts);

« reliability and robust functionality for dispatclgnoperations (in accordance with exploiting
specifications, and eventually including advancettilities, such as identifying the closest
intervention unit to the signaled/detected event);

» specific functions for treating those situationdgahtjeopardize public security;
* mobile communication with the on-site personnel assistance for them (field support/guidance);

e interoperability with subordinated/related policepdrtments and with other agencies involvable in
the management of critical situations (ambulante;fighters, emergency situation inspectorates,
civil defence, local/national administration, tedepy operators, etc);

* reports generation abilities (including dynamiddidata capturing) and the possibility of integngti
them with the records management system.

Beside the GIS features, such a system could aldade AVL functions (Automatic Vehicle Locator,
subscribed under LBS), hereby guaranteeing thaclimest police/emergency unit/team will be dirdcte
towards the event/incident location, therefore miming the intervention time.

The mobile communication component of the dispaigisiystem provides the field personnel with raakti
geo-spatial integrated details about the actuablémt and situation operating/treating details, @weén
warning notes. In this way the mobile agent will deter informed before reaching the respectivaesce
which enhances his own security as well as pulaifetg. A side-effect of this informatics and autdeth
cartography approach consists in freeing the difyeatoperator from the position of unique contamtip
between the incident and the intervention teanpaesvely in reducing human errors.
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In addition, here we can also count the capalslitid accessing important information from locally,
nationally or internationally constituted crimirddtabases.

3 GEO-INFORMATICALLY ASSISTED BRIEFINGS

There are GIS applications available designedHerfacile, suggestive and comprehensive presentafio
specific information meeting the needs of policerkeos in the frame of instruction meetings — daily
briefings (on shifts), or briefings expressly caibg criminal emergencies — on the PC screen anidso-
projection. The work instructions contain data/detabout wanted criminals and about criminal iecit,
about suspected people and about recidives, abioninal tendencies and the law enforcement provacti
measures, about risk areas, about the people imasstigation, paroled people, etc. In the samerinfition
system aerial photography, satellite images, vicheoera recordings can be engaged too.

The cartographic vision over the controlled ardaspolice to study diverse scenarios regarding-fierces
distribution (a regular repartition or an issuefgveonditioned repartition): the sector can be dbd
depending on streets, blocks, area units, or uploer @ontrolled criteria. In certain circumstanoce® can
even evaluate the success probability for eachasime(using analyses of previous recorded casegality
criteria particularly developed).

Graph 2: A geo-spatial briefing with IT support

The informatics-assisted geo-spatial approach eamskful also in the case of instructing and réjgaring
police forces in order to ensure control of thegéarmass events (shows, concerts, sport events,
political/social meetings, officials’ visits, et@)r even for effective crowd coordination. And gse of a bad
incident occurrence in the frame of such events,pblice intervention/action will be more coherand
more rapid due to the knowledge of the geo-spaitiahtion and due to the possibility of real-tineagng of
specific resources and IT&C means.

Such a computer program becomes useful in theeghairganization of raids too (such as the raidsi$ed
on illicit-drugs): on the one hand the responsibfficers find the building location (and identifye
owner/administrator of that building), take intccaant what is around it, observe accessing wayasuore
the distances; on the other hand they establishi¢teled mode of approaching/operating — the rsecgs
number of policemen, their positions, communicatieans and passwords, actions timing/synchronizatio
police-specific means and equipment transportaétn,

Also briefing schemes and contents prefigurablenages conceiving become possible, which will later
require only small updating/adjustments beforeatiffe exploitation. In addition, the informaticsmponent

of work instructions can be archived (stored oroeal disk or in storage devices available througg t
computer network), and this fact makes it easy tmitor the development of cases and to share this
information toward different sections of the polimejustice. Storing the operative briefings alaoilitates
self-briefing when/where this is suitable/approfaria

It is worth mentioning the fact that digital insttions also means less paper and bureaucracy ctesbe
more time for the concrete activity of police/jgsti
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4 CRISIS MANAGEMENT

The GIS can constitute an intelligent software &ssistance in special situations or crisis manageme
ensuring the enhancement of response time andeofrdatment efficiency in case of security incident
appearing. Here one can also take into account ptlweactive approach, including by developing
tactical/strategical plans for restoring normadiffyer a crisis. Such solutions can be used in iyémg the
geo-spatial and temporal conjunctures which favone& and security incidents too, in this mannembei
helpful from the perspective of the pre-establistiedting/approaching/acting methodologies as well.

The system has the ability to function with dirkcks to live monitoring points from circumscriptie and
from institutional, civil and industrial facilitie¢such as airports, large warehouses, store nesywdulel
distribution networks, etc). By the unified integoa of the GIS data/functions with security sessavith
surveillance video-cameras, with telecommunicatioeans (for text, voice, video) and with human
interaction, such IT security management applicatican deploy in a (quasi-)automated fashion arisgver
procedures/algorithms beforehand prepared (actienagios involving situation signalling to the inaglble
persons/institutions, transmitting instructionsdimhation for treating the situation, alarming theervention
forces/troupes, triggering some auto-protectingatesy additional recordings over the event, etc).

We can surely say about such information systeras tiiey also have valences toward the «decision
support» (hence a generic management perspechue)their principal effect consists in reducing the
reacting and restoring times, and in the mitigatdndestruction and losses (therefore, in risingfi¢al
efficiency). In addition, by the technical modeyn{as they are advanced digital solutions) and diing@
coherence (disciplining intervention/restoring effodue to the fact that all those involved prdgis@mow
what they have to do) — both assumed by implemgfetiploiting a such a protection solution — the
customers’ investitions in security are protecfed i(stitutions, enterprises, communities).

It is more and more often proposed that the CompAitded Dispatch (CAD) systems from the emergency
services (unified-112, Police, Ambulance, FireistgtCivilian defence, Emergency Situation Inspeaties,
Environment guards, etc) should have a cartographiser-interface, so that the dispatching opesator
should possess an interactive map which can disptajocation of the emergency calls, and whichalan
represent the geo-spatial and topological situatibrihe respective area. This opens the collablmrati
possibility between these services too (and otlnimistrative institutions affected or involvabla i
emergency situations).

The cooperation between the police, ambulance bfigade and local administration for united
interventions can be achieved with the help ofsiesy conceived to have “multi-agency” capabilitighjch
should enable the deployment of an unified answease of a specific event. Such a system can ceenpr
CAD (computer aided dispatching having geo-spa#gkesentation and cartographic interaction), &or
management, telecommunication equipments, mobtke diavices, on-site automated reporting. And among
its basic requirements we can recognize: robustrefiability, assimilability); flexibility (adaptaility to
particular and evolving requirements, connectiwith other information applications, scalability sapport
operation raising and changing, interconnectiviyeptial with other circumscriptions/jurisdictions)

From an anthropological perspective we will remaakout such geo-information systems, the linkage
attribute between human resources and technologness.

5 CRIMINALISTICS ANALYSIS

A software solution for crime prevention and treatthand for public safety control helps with a more
efficient marking of the hot-spots from the coveasda.

The digital cartography approach also assistseatgmting crimes through the fact that it can cieaténtify
crime behaviour (revealing it in different hypostasby specific geo-spatial analysis). Here are raéve
concrete modalities in which such a GIS can assisie fighting:

» fast and easy creation of trustworthy maps shgwirents and crime phenomena,;

» revealing patterns of criminal actions (hiringdém disclosing criminal's moving paths, recidivisthe
temporal crime coordinate, geo-spatial high-risktsfzones, etc);

» revealing criminal tendencies in the controlleeba(by geo-temporal statistical analysis);
» reducing the time needed for identifying and cariig similar crimes; etc.
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The hot-spot points on a digital map — possibitriisted across the urban infrastructure configanat
(aligned along an avenue; surrounding a commetmigiding; along a fuel pipe) or upon the nature
geography (on the river banks, at a forest-edge, mountain crest) — have two functions:

* become a means of interaction (an interface elénv@mbse pointing by the user (with the mouse
cursor) will bring on the screen information abthé represented crime events;

» provide a visualization of the geo-spatial crimégra, revealing tendencies and risk spots/areas.

We can observe that most of this criminalisticeinfation is also available to policemen, invesbgaiand
detectives by classical means, but scattered anecipients not easy to consult (files, analoga@hives,
work annotations, people’s memory, etc). Due to dbe-informatics approach the information is fast t
retrieve and from a unique query/source, and tlaay ke aggregated in diverse forms and analyzed from
different perspectives.

The crimes repeated by the same person usually s@mvething in common, a pattern, a habitude, which
after being revealed with the IT assistance — h#ipspolice to catch the criminal and/or to previ
crime.

Another benefit of geo-information systems consdistthe support of the police officers to draw/etith the
route by which the criminal can escape from theerscene/area — as off-line scenarios (foresightss a
result of real-time monitoring of that zone — wéhpositive effect over the on-line assistance giwethe
teams/patrols from the respective area as well.

Because from a graphical perspective the GIS hametric» character, the investigators also beffiefih
the «precision» attribute when they analyse theanaone in criminal acts:

* representing/revealing the real/probable routesgpatys of entering/departing in/from the crime
scene;

e exact measurements of the distances between msldind facilities;
< evaluation of the time lapses needed, inclusiveltytlie transport of the means involved in crime;

etc.
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Hot spot statistics, generated by time-conditio@8 analyses, can say when/where there are chémees
next event to happen, therefore the police cangmteits deployment/occurrence. Such studies alkpvhieh
the proficient placement of surveillance devicesglplishing the most suitable locations and ori@orta).

Policemen know from their expertise that the cripenomenon is not constituted of isolated factat th
there are causal or human relations between agpaustinct events, therefore when a crime is edlv
indices can appear to resolve other cases. Omthéand, by visually approaching the incidentsis-tiieing
the substance of geo-science — specialists caoosgections that otherwise are not visible/obviéds.the
other hand, the informational unification (assurmadsed by implementation of such an informationesyy
allows the current user to access results fromvitréks of other investigators too.

From the police/judiciary management point of viélae assimilation of such information solution ¢ead
to the restructuring and optimization of the poliesources.

The cartographic representation of the criminaldeace can be also oriented outside police depattme
toward public (for warning, with an educational pose, or for public services transparency reaseowgrd
mass-media (press communication; (extra)ordingpgnts); towards other interested/involved orgamozest
(law-courts, prosecutors and attorney offices, atiaoal institutions, social services, human rights
institutions, European integration, etc); or chdlede to population categories who constitute with
predilection the targets for crimes (such as stareers).

Revealing criminal patterns (disclosed through ysiag the criminal incidents previously recordegaiice
databases) helps to solve related events as wileggevention of future/probable events and thigation
of their effects (by deploying proper measures).

The analyses revealing criminal patterns are mgtdtde for large urban communities. The geo-infation
system of a city will centrally record/store hugalection of informational entities (hundreds, tsands,
millions):

critical calls (signaling events before start,hipit course, or after);

complaints (signaling risk situations and potertia¢s);

arresting the persons as flagrant offenders oeamgylpursuit by police as crime suspects; etc.

Accessing these data, along with their analysinditiab by the geo-information system, helps the
investigators to more easily identify the crimirsstiuations and to answer/respond more efficierdlyhie
crime events. The police personal can visualize ¢hitg circumscription-after-circumscription (the
cartographic representation can theoretically cisepanyhow// GIS sources, allowing a better ideatifon

of geo-spatial relationships and particularitiesgtef town) and even has the ability to follow thusgects
towards the location where they are supposed tandrhide.

A «parametrical» interrogation example: “how manyyKe events have occurred in the Y days (salayg da
for the Z company) in an area surrounding for Wersethe V barroom?”.

But more complex analyses (gearing more data tygggregated from diverse perspectives, or evergusin
spatial/alpha-numerical subqueries) can reveal nsufatle aspects (such as the time-shifted causality
relations) or other indirect linkages between tle®-gpatial configuration, phenomena, events androth
conjunctures.

The strategical cartography capabilities providamicralists with a intuitive manner of analysing and
visualizing the crimes classified on diverse critgamong which the geo-spatial component/attrilbotans

a valuable connector). The result of statisticadlgses help the executive personnel to take mesdare
stopping the peaks of crime activities intensifybefore becoming worrying tendencies. At operaiivels,
the same analysing functionalities become usefutfiminal locating and arresting. Moreover, betiagj
from «information-telecommunication» integrationdainom performant organization, police professignal
can access/receive such information by fast mean#oftelephony, e-mail, instant-messengers) beforg
arrive at the crime scene.

Also, geo-information can be used for analysingd(a@meventing) car crashes, because by studying the
automobile accidents from an area (city, county)e ooan rapidly reveal and understand the
causes/circumstances which provoked/favoured therthis application the abilities of replaying @ert
analyses under different parametrization will bé&rerely useful — studying “what if” scenarios inviolg
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variation regarding speeds, weather condition$fidrarowdedness, visibility, road surface type asidte,
vehicle power, tire type/state, etc — so unchaird@ngntelligence which can help with reducing sitins
causality. Likewise, the operative activity of atrtaffic police can benefit from such optimizatipmsainly
by assuring/consolidating those locations and tllas@wveek times which have revealed a high accideat
(by supplementing with agents and specific matgxiahlso in this direction, when accidents occuceen
thematic maps can be published, the GIS becomabl& gducation vector.

6 CRIMINALITY CONTROL AND MINIMIZATION

A criminality control specialized GIS helps to védize and analyse the information describying the
incidents from an area. The geo-spatial distributid crimes, explicitly showed and followed, alldahe
police specialists to maximally exploit their resms to satisfy/cover the rising request of critgervices.
This information system can include functions sasHollowing:

« recording the call (made by phone or by other meamnd the incipient information;

e triggering the treating/intervention proceduregialing, alarming, informing, instructing, assigtin
monitoring);

* automatically getting the cartography of the inaigle

» tools/capabilities for dynamical interrogation (uming spatial query engaging the GIS native
entities in any combination) and for exploiting tigital model;

e computing and revealing the hot spots on the jigtigthal map;
« the ability of selecting the incidents on temparéteria (hour, day, date, season, year);

* printing maps (in composition profiled on concragzessities, in any constituency and at any scale)
for disconnected (off-line) analysis or for field-ine assistance;

« fast generation of complete reports (predefinedandefinable, and with a dynamic link to the
database, providing trust and assuring the dasariess);

* query defining, editing and re-deploying;

e searching criminal incidents by diverse criteridagsification, type, data, hour, frequency,
address/location, road crossing neighborhood, defined buffer, people’s names for criminals,
suspects, victims, court sentences, etc);

» statistically revealed risk and crime tendencidsépas;

e suggestive and comprehensive graphical interfagguding MapTips able to be revealed when the
mouse cursor stays over the criminalistics sigaffi@ graphical entities); etc.

By collaboration between city-halls and the polisehools can benefit from IT systems assisted gtiote
for crisis management. These can integrate catregmand departments/services from the police,aswl
video monitoring from key locations in the proteatteite/buildings and automated check of specific
automated security sensors (intruder alert fortéchiaccess areas, proximity sensors, fire/smokecties,
etc), maps, geo-spatial imagery (off-line or evaltyjuon-line satellite images), site/building desigy plans,
intervention/evacuation plans, inside/outside pbi@phic pictures, etc. Such systems can providealri
information to the police, to fire-stations, andatiher protection/emergency services, thus helffiegfast
formation/development of the best and fastest arsvee emergency situations, and reducing the negat
effects (concerning human'’s integrity and freedand property damage).
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Naturally, for applying such strategies and implatagon at a local/national level several admiaisie
incentives or even legislative initiatives are rexdut — before all — people must understand dengial of
these solutions. Likewise, such programmes can xtended to other public vital facilities (courts,
communitarian buildings, cleaning-water plants).etc

In the same geo-security domain one should alsscsille certain IT&C solutions designed for goods
planning, relocation and protection (from equiprsetd facilities and buildings). Thus, the inventory
administration for geographic spread resourcesrgriges/institutions can be completed with funcsidar
security, relocating planning, real-time trackingr fdisplacement, etc. Such applications can be also
exploited through the Internet, LAN, or VPN, anchaateract with other organizational informatiorstgms
(human operated of automatically functioning).

In those countries where the juridical/penal orgation uses probation (conditioned/paroled releaseijth
suspended punishment) there are systems which dyaigmfollow the location of potential criminals,
simultaneously offering advanced capabilities fomtchuous communication, which helps with fightiagd
preventing crime repetition by conditionally reledgpeople or by recidivists. By combining cell p¥eny

with the GIS technology, and based on a monitodegtre assisted by a specialized GIS, such a system
automatically tracks the real-time location of pdi@ criminals, facilitating, when needed, the
communication between the parolee officer and theditionally released person. In fact, the monitgri
centre operator (geo-informatically assisted andngatelecommunication means) becomes “the eyes and
ears” of the responsible officer, therefore he lparcharged with more cases/tasks.

In such an approach, the person who is consideyé@wang crime potential is forced/constrained &amnat
the ankle a small device which — by using the GRS dynamic geo-locating technology — transmis th
location information to the monitoring centre opera (or toward the responsible officer), with atens
precision. When connected to the GIS applicatiba, dfficer can identify and ad-hoc establish patéc
restrictions for access (to prevent the monitorets@n from going into certain locations, such ak$a
schools, etc), therefore the monitoring systemsraipes and/or the parolee officer will receive a
signal/warning when/if the conditioned person iprapching/entering an excluded area. Moreoverhiy t
bi-directional communication feature of this systdimese professionals can initiate a dialogue \thihn
respective person to warn him and to guide hims geventing the breaking of the parolee releake. T
system can somehow de-tension the difficult retatbbetween the released person and the paroleeroffic
Likewise, the monitored person understands thataing with a hard to trick system. And, on thbeot
hand, the officer effectively gets:

» an additional and substantial continuous helggmission;

» the possibility to monitor the assigned perseamfany location (anywhere an Internet connectixiatg,
including wireless);
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» uninterruptible and reliable functionality (soinsds in any global location, due to the combinatidn
satellite tracking, the unlimited cartography abilof the geo-informatics system, and to the camirs
communication through mobile telecom).

In the advanced countries there are well-tuned igleomation applications designed for assisting the
kidnapping cases (having effective features fotiaplcating and for public/citizens cooperation).

7 GEO-INFORMATIC APPLICATION IMPLEMENTATION

Surveying and maintaining public security/safety the police inspectorates/sections) can benedinfr
criminalistics cartography informatics/digital teoto access, display and analyse data concerning cr
incidents (previous incidents, current/deployingrocourse of solving). This information usuallycindes:
the crime location, suspect address, geo-spatidsnpolice jurisdiction, and other geo-referendath. The
GIS application will be able to deploy the followianalysis types:

e studying the crime events occurrences;

« analyses of the automobile accidents (events in taaffic);

« cartographically revealing crime high risk pointet spots);

» assistance for judicial/penal instrumentation/pcagen of the cases;
« logistic support (organization, resources, planniagtics);

e tracking the recorded persons known for the sexiiases;

* neighbourhood surveillance;

» cartographic assistance at releasing the arrelstlthg orders, searching orders, property
sequestration orders, etc.

An essential component in such systems consisteifocating intelligence, which can have a criticée in
analysing important information and to ensuringzeits’ security. In addition, the cartographic data
flux/flow involved in police dispatching can be égrated with dynamic updates through GPS in ordler t
supply the exact location of an incident, or of fiedd team who will also receive routing/orientati
instructions.

From a somehow synthetic perspective one can fgdhi following stages/phases for implementing and
starting a GIS solution for criminality control:

1.identifying and defining the base requirements e particular/local specifications;

2.database configuration and collecting the dasariteng previous police activity (especially framsolved
cases or from recidivist potential cases);

3.installing the application and populating/linkiwmgh existing data (and configuring the “server”);

4.testing and/or teaching the information systemmiaibtrator (the IT&C responsible person from the
section/department/institution);

5.installing the “client” application and instruag the final users.

Generally, such software applications run on/urtderMicrosoft Windows operating systems, and aiift bu
on/in GIS renowned environments/platforms (howewer also notice the existence of several solutions
designed for alternative operating systems, sudbnas Linux, MacOS, and the increasing tendenaeyatial

the “open-source” domain). Usually these applicatiose data files in GIS known formats and acoept t
read/import data in many standard formats (GIS/CABtabase, tables, spreadsheet, text, raster/bitmap
images, satellite images, multi-media documentsiptex documents, etc).

8 AT THE END

By engaging complex geo-spatial analysis functiars by absorbing information from partners (from
administration or from civil society), the GIS ajgpltion becomes an essential element in the fightnast
crime and anti-social behaviour.

On most of the GIS renowned platforms commercidutems are already developed, designed for
criminality control and for law enforcement throutife geo-spatial approach, and they can be thetobije
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studies, bids, contracts and public acquisitiofighi@se administrations which want to control crimeheir
circumscription — local, county, zonal, nationalgional, continental).

9 AFTER THE END

From the point of view considered by this theme“géo-informatics in law enforcement and crime
mitigation”, beyound the plan (because sometimepido is not enough») there are also other thisgsés
needed (or just recommended for the succes ofrthjeqp), such as:

* education for the clerks (public servants);

* involvement of a larger/broader number of perscmsiie;

e shifting atitudes (regarding the subject or conicgythe methods);
e obtaining public acceptance;

» political/strategical incentives to leverage thans

* synergy developing.
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1 SHORT ABSTRACT

While the application of tracking technologies,eliGPS, has been developed substantially in thelsoci
sciences and transportation sciences in the l@stdée it has failed to make a significant impressiothe
scientific field of spatial planning. This papempores the current and future possibilities andlithéations

for the application of tracking technologies in tsglgplanning processes. It is built up around tbsults of

an expert meeting in combination with bibliogragthiand literature research. After defining the gipie
application areas of current research on trackemhriologies within planning and after sketching its
crossdisciplinary character, the paper concludedobmulating major challenges and a future research
agenda.

2 INTRODUCTION

2.1 Setting the scene

Contemporary technologies are capable of trackidgiduals and groups of people in their daily [if&ths.
Tracking in the context of this paper can be defias the capturing and registration of the posiiotime

and in space of a person or a transportation \etuger a period of time in a technological inforibat
device and/or system. Individual movement pattanesthe main concern. In addition, tracking inchitiee
registration of the accumulation of multiple tracksindividually tracked people or vehicles ovandi. In

this case, intensity (mutliple people or vehiclasll frequency (multiple moments) are the main corsce
GPS (Geographical Positioning System) and othekitng systems in navigation devices, mobile phones,
PDAs (Personal Digital Assistants) and laptopshcalgh, have been developed for other purposes than
research applications in urban design and planriegearch in sociology, geography, transport ptapni
logistics, biology have already been using trackewhnologies for their research purposes sincé386s.

From the start of the millenium, accuracy of trackitechnologies increased substantially and mobile
technologies were steadily invading daily life. Bah using tracking technologies has boomed since.
However, the fields of spatial planning and urbassignh have yet to embrace these information and
communication technologies (ICTs) in both their agptualisation of urban systems (see for an exaepti
e.g. Drewe 2003) and in their possibilities in urtvasearch. Moreover, the application of knowledge
activity patterns of people in spatial planningreed¢o be standing still since the 1980s. Althoughreasons

for these two omissions are an interesting studgobbthis paper focuses on possibilities rathanton
causes. Furthermore, this paper focuses on sypdaiahing rather than on urban design, although both
subject of research within the overall researchr@ggh for Urbanism On Track .

2.2 Why tracking technologies?

There are a number of reasons why urban designdrplanners should embrace these new technologies a
part of their research repertoire. First, urbarngiteand planning influence the long-term spatialdibons

for daily activity patterns of people (Klaasen 2D0Ae claim in this paper that without knowledgetioé
activity patterns of people, urban designers amadn@rs run a larger risk of their plans creatirey gpatial
conditions for undesirable behaviour (e.g. withgtarenergy consumption), limiting desirable behawior
excluding groups of people with limited possibégifrom desirable or even necessary daily actvititne

of the most prominent, although not exclusive, ¢om get insight in daily activity patterns of péojfs
tracking technology.
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Second, the contemporary flexibilisation, emandaipeand diversification of the rhythms and pladestigh
which people shape their lives puts pressure orstipg@ositions held by contemporary urban desigaeds
planners about the behaviour of people. Moreowsremt studies on public space show urban desighers
capable of estimating the use of space (e.g. Gkli2805). Tracking technologies might offer insight
these dynamics.

Third, tracking technologies offer the possibility collect and relate large data sets on activéfeons of
people. Computation and modelling of these larga dats, e.g. in Geographic Information SystemS§)Gl
but also other systems, can give insight in thatieis between the temporo-spatial configurationaivity
patterns, the temporo-spatial configuration of jtgisinfrastructure, the temporo-spatial configigatof
socio-economic clusters and networks and the tesappatial configuration of urban functions. Thisywa
tracking technologies offer a diagnostic tool iham design and planning that can deal with conteanpo
urban complexity.

A fourth reason for using tracking technologiesuiban design and planning, following this last lioie
thinking, is that they have proven useful — orha&t least are being explored - as additional rekeasthod
or even replacing traditional methods such as trdwgies in time-use, activity and transport reshgsee
e.g. Wolf, Guensler & Bachman 2001; Verbree, M&athte, Nieuwburg, Oosterom & Quak 2005) With
respect to urban design and planning, an impodter forward is the possibility to overcome protdem
related to visualising verbal or numerical datatigh tracking technologies.

2.3 Outline of the paper

This paper explores the current and future po#sdsiland limitations of the use of tracking peopie
planning processes, in fundamental research ie$pédnning and with regard to the translationtratking-
based empirical findings to applicable knowledge $patial planning. The preliminary research result
presented here combine the outcome of bibliograptaad literature research with the results from th
expert meeting Urbanism On Track on January 187 20@he Delft School of Design (DSD) at the Facult
of Architecture, Delft University of Technology €selso Schaick & Spek 2007).

The following section sets the scene by descrilbgdemarcation lines and common ground in tracking
research. Section 4 elaborates by defining thel félapplication for tracking research in light wban
design and planning. Next, section 5 gives addifiimsight into the multidisciplinary charactertbis field

of application. This paper concludes in sectionithva sketch of the conditions necessary to estaldi
coherent, multidisciplinary research agenda forapplication of tracking technologies in spatiamiing.
The research agenda proposed in this last pareopaper distinguishes between short term, mid-gerch
long-term suggestions for future research.

3 URBANISM ON TRACK: A PLATFORM FOR APPLICATIONS OF T RACKING RESEARCH

3.1 Demarcation lines in tracking research

Knowledge on introducing, using and applying tragktechnologies is distributed over different fielof
expertise. Moreover, the application of trackinghteologies in scientific research is in its infarayd
artists’ projects have played and still play anamant role in innovation of applications (see ¢hg. project
Amsterdam Real Time by Waag Society, 2000). Theauaign2007 expert meeting Urbanism On Track
brought together a number of different researclspmatives and methods to learn from each othert@nd
advance on the current state of the art (see ScBafpek 2007; compare Goulias and Janelle, 2006he
FHWA Peer Exchange and CSISS Specialist Meeting GRacking and Time Geography; compare also the
GeoPKDD workshop 'Knowledge discovery for susthi@anobility. The challenges and repercussions of
discovering behavioural patterns from people iniomjt

Research using tracking technologies shows to bdiwded along several lines. First, one can digtish
between the tracking technologies used. Reseastlitseseem to be strongly influenced by the choice
hardware. Similarly, different types of hardwara cater to different types of research questiohg. ffajor
distinction along this line distinguishes betwedm tuse of GPS-technology (e.g. Kochans, Janssen,
Bellemans & Wets 2005; Shoval & Isaacson 2006;9¢iel& Hovgesen 2004) and the use of triangulatfon o
mobile phone signals (e.g. Ratti et al 2005, 20R607; Shoval 2007 forthcoming). Accuracy of
geographical position measures and the agilityirafifig geographical position fast are importantdes:
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Although less relevant to spatial planning on higtales, visual tracking with video technologwistrong
field of research as well, in particular based umvsillance-oriented research (see e.g the J&HEI
International Workshops on Visual Surveillance &mtformance Evaluation of Tracking and Surveillance
[editions 1998-2006; in conjunction with Internai# Conference on Computer Vision)).

Second, research differentiates along the lineglashinant modes of transport in the research project
Dominant categories are pedestrian tracking (S€I6 2see fig.1), automobile tracking by in-vehi@ES-
devices (see the Lexington-dataset from 1997, $mei & Golledge 1999 and Kwan 2000 for subsequent
research, see fig.2) and tracking of vehicles dflipuransport such as buses (see Sevtsuk & RarRor
other service transport such as taxis (an artistaample can be found at http://www.cabspotting.¢agc.
March 14, 2007], see fig.3). The distinction betweaimodal and multimodal tracking studies is anpoff
attention as well when looking at results form kiag studies.

Figure 1: Example of pedestrian tracking from Delie Netherlands. Source: Spek (2006)

Fig.3 Example of tracking taxis in San Francisgource: http://www.cabspotting.org [accessed 14cia2007]; courtesy of The
Exploratorium

Third, research using tracking technologies deweldigtinctively different research results by fangson
specific target groups, such as children (NielseH&gesen 2007), women or ethnic groups (Kwan 2000b
2002). Specific household configurations have reitheen used as starting point in tracking resedmah
have been in diary-based activity research (Dip95). A common factor is the attention given to the
complete activity patterns of people and the pnolalésation — e.g. in terms policy recommendatioofsthe
situation of the group under survey. An occasignatlade subdistintinction along the same line is the
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demarcation of the research project by fousingntralitants or visitors based on a demarcation efip
places, neighborhoods or towns such as suburban wdntres, recreational areas, events, etc.

The fourth and last major line of differentiatismdetermined by the scale and scope of the reseacale
and scope of (a) spatial activity pattern, (b) tiamel (c) number of people are all relevant denotoisa
Choices with regard to the temporal scale of aystaah be, but are not necessarily related to thgadscale
or to the number of participants and vice versaseldech budget is an important factor in making oé®i
regarding scale demarcations of research projects.

A. Both method and outcome differ substantially whiee research is spatially limited to a small area
e.g. a train terminal (Millonig 2007) or a largeeas e.g. regional activity patterns (research ogpss by
research institute OTB; see Verbree, Maat, Bohteunburg, Oosterom & Quak (2005) and Bohte, Maat,
Quak (2006) for starting documents) or the relatimtween areas and trips of different scales, ia.qg.
research on touristic travel patterns (Xia & Arrovith 2005; compare Shoval & Isaacson 2007). The
differences between tracking studies focussing & activity, on activity chains or on complete ity
patterns show similar lines of distinction.

B. Most researchers seem to agree on 7-day peaiedbe most relevant and feasible time unit for
tracking an individuals activity pattern, but resanot focusing on activity patterns on an indiatllevel

do show different temporal grains of research (segearch on the use of a public space in one ddy a
night).

C. The size of the group of respondents is alsoortapt, effecting for example differences in the
logistics of research and other requirements fta deanagement, but also other types of researoch<ctan

for example aggregate effects of behaviour. Thecehof tracking technology partially determinessttype

of scale of a tracking study (see in particular\&ih@d2007) and Ratti, Pulselli, Williams, Frenchm@006)

for the large scale possibilities of aggregate hegbiione data due to its ubiquity).

3.2 Common ground in tracking research

Despite these differences, research using trackaupnologies builds from a very specific, shared
knowledge base. The knowledge brought together rimaklsm On Track shows a strong grounding in
research on activity patterns, although on diffessales, and in research on travel behaviour fdynusing
low-tech techniques such as travel diaries (e.gst[995), or counting and tracing routes of pedpje
visual observation in stead of tracking technolsde.g. Gehl & Soholt 2002). A second starting péon
most tracking based research is the awarenesshihatevelopment of tracking technologies as a rekea
tool goes hand in hand with the development okirecbased servcies (see Janelle & Gillespie 200D48.
continuing integration in and growing ubiquity afi¢king technologies in daily life contributes to a
increase of possibilities for scientific researa@ndfiting from commercial applications and vicesaerin
this light, ethic considerations on privacy areiategral part of knowledge advancement in the sifien
application of tracking technologies. The third dast major pilar for research using tracking testbgies is
the increased importance attributed to visualisiegearch results. Data from GPS-devices offer gimpl
possibilities to visualise individual tracks. Dafigualisation or geovisualisation is an existenhrield of
research (in the context of time-space visualigatog. Kraak 2003; Kwan & Lee 2003; Andrienko,
Andrienko & Gatalsky 2003) Sitill, translating agga¢e data or large amounts of data of individuatks
into meaningful visualisations remains a challenge.

Although the grounding of tracking technologiesmsedirm, so far literature research and exchange of
knowledge confirms tracking-based research to lelypdinked to spatial planning and its researchure,
vocabulary and research questions. This goes ddavalrban design. These are grounded in the egpli
sciences rather than the empirical sciences (gemdoe on this distinction Klaasen 2004). The foilag
paragraphs (4.1 to 4.3) will go into the possilgititto establish this link despite this distinction

4 THE FIELD OF APPLICATION

4.1 Tracking People in Planning Processes

Basically, Urbanism On Track is about tracking gedp planning and design processes. Most commonly
addressed in round table meetings is the desitestahe effects of spatial interventions. Althougdtking
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people with this purpose seems to be a logical #tepnot simple. Hardly any longitudinal studiegst (see

for a notable exception the MOBIDRIVE dataset: Axben, Zimmermann, Schonfelder, Rindsfliser &
Haupt 2002; also Schonfelder, Axhausen, Antille &rBare 2002 on matching longitudinal data from
different sources). Moreover, no studies usingkirartechnologies are known to have purposefulbee
before and after spatial interventions. One canifa$hs is because the technique is relatively raawd still

in development — most studies so far can be redagridet studies, only since a couple of years nedess
focussing structurally on tracking techniques -because there are structural problems in applyaking
technologies this way, such as unwillingness to ra@sion longitudinal research from spatial planning
practice. However, examples are available wherangtg practice has commisioned research on activity
patterns for spatial planning purposes (see Bogkmsders, Schwanen, Dijst & Verburg 2005, fig. 4).

Awareness of the importance of use-aspects is lam@vim the field of spatial planning and desigith@ugh

to a limited degree (see e.g. from different an¢llemsen 2005 and Gehl & Soholt 2002). Applicatidn
tracking technologies in education of planning pssfonals and in concrete design and planning gsoje
can be an important step forwards in the developroeawareness of activity patterns of people. 8esi
scientific knowledge derived from tracking peopéspects of playing with the tracking instrument by
stakeholders in planning processes and communigcdtirough tracking-based visualisations are most
relevant in this context. The use of layer appreachvhere visualised tracks are superimposed on
geographical and functional maps can add valudiwapplication (for a critical review see e.g. &ick
2005).

Figure 4: An example of a planning process incapiog knowledge on activity patterns in the develept phase: the initiative for
the lightrail project Stedenbaan, South Wing, Tle¢eKlands. Source: Boelens, Sanders, Schwanen gDVjstburg (2005)

A last concrete starting point for using trackimgtinologies in light of spatial planning and desigo
actually avoid the necessity for physical plannikgowledge derived from tracking people can delitrex
information to manage the movements of people afcies, real-time or through delivering informatio
and services. Dynamic management has been devetogiedly in traffic planning where the investment in
new physical infrastructure is high enough to teigglternatives to physical planning. Tracking tesbgies
offer a shift in focus for spatial planning fromrtlevare planning, creating spatial conditions, tfiveare and
orgware planning, creating temporal and informationditions (compare Boelens 2005). The effechdd t
the time scale of planning shortens considerabiplicating both positive and negative aspects, vhidl
not be addressed here. This paper focuses prinmarilgng term spatial planning in relation to urlakasign
interventions.

4.2 Supporting Fundamental Research in Spatial Planning

Besides planning practice, the field of applicatfontracking technologies in spatial planning atebign
extends to fundamental research, testing hypottaseie interplay between physical networks, fuorai
networks and behaviour of people. One can distsigiwo angles to approach fundamental research in
spatial planning with tracking technologies. Fitstcking technologies can be used to test old thgses,
such as constraint-based theories (e.g. Hagersir@nd) and choice-based theories (e.g. Chapin 16f74)
human behaviour. Second, knowledge from trackinrelogies can be used to develop spatial orgamimsat
principles. Spatial organisation principles areotletical models of the complex configuration of amb
systems, which can be used as design guides idetelopment of site-specific spatial designs arah$l
(see Klaasen 2004, see fig.5). Still, it is a hé&pgo get from the data collected in tracking bassearch to

CEIT ALANOVA E
Central European Institute of Technology,

Dept. for Urbanism, Transport, g uimpstenzzentm (O (B CoTpetence Conter o e | wiwcorpat
Environment & Information Society




Application of Tracking Technologies in Spatial Riing Processes:
An Exploration of Possibilities

an organisation principle or a theoretical modehwfurban system. One of the main problems is skeofi
empirical findings in designs and plans, whichftiilowing paragraph addresses.

1600 m|

@ @ [rem

boundary of  city centre  cycling-connection subcentre ringroad  collective
urban area rail transport
including stops

Figure 5: An example of a spatial principle in them of a theoretical model of an urban systemt tiaa be based on knowledge of
activity patterns: an urban lobe. Source: Klaag004)

4.3 Translation of Empirical Findings to Applicable Knowledge

A fundamental problem in using the results of tragkbased research in spatial planning is thatrekalts

are empirical data, while spatial planning and arbasign deal with changing the spatial settingviich
empirical data is collected. One can questionédfrisults of tracking technologies have any meaftinthe
situation after a spatial intervention. A spatigkervention seems to render the tracking outcomekevant.
How can we overcome this problem? Another problémmamslating empirical findings is related to gedt
representative samples in tracking studies thae reufficient value and validity for drawing general
conclusions for the specific purpose of spatiahpiag and design on activities and travel behavigfur
people.The research field interested in trackinchtielogies, both within spatial planning circlesdan
elsewhere, is not unanimous on handling these @nuobl Different solutions are suggested and attempts
undertaken in literature and round table discussion

Overstating the unanimity within scientific fieldsne can list a few preferences, based on thenigsdirom

the expert meeting Urbanism On Track. Transpomatidented scientists prefer a modelling and sitmha
approach. Urban designers seem to prefer an apprimmeissing on increasing awareness of human
behaviour. Some express the desirability of devefppesign principles through tracking based regear
Spatial planners and for a part geographic infoionaspecialists seem to prefer multi-tier and/oritinu
method approaches. Geographic information spetsiadisd transportation specialists both trust inltimg

run for answers to be provided by the developménegxtensive databases or data warehousing. More
generally supported by different specializations @) the application of longitudinal measuremargmg
tracking technologies before and after spatialrirgistions and (2) multi-actor, multidisciplinary@paches

to planning. Both these approaches are said toueteo significant problems in research and planning
practice. The remainder of this paper focuses eridtter.

5 INCENTIVES FOR MULTIDISCIPLINARY RESEARCH

Previous sections have established the main diistivec between several types of tracking research an
discovered common ground for tracking research. [akeparagraphs focused on specific possibilfioes
the application of tracking technologies in spagilEinning and design. The remainder of this papeudes
on the multidisciplinary character of applying kg research in spatial planning and a researemday
based on this multidisciplinarity.

5.1 Blurred distinctions between fields of knowledge ath between science and pratice

The introduction of tracking technologies is giviaghew incentive for multidisciplinary researchtiatives

on spatial planning processes which combine knaydefiom (a) human geography, (b) transportation
sciences, (c) environmental psychology, (d) gedgamformation systems and (e) spatial planning an
design (compare Goulias & Janelle 2006). For exantpis can result in the application of more aataur
transportation models, which can be applied inigpplanning with a mobility perspective or transgjation
planning with a spatial perspective. Also, the a&acking data of mobile phones and researchrbaru

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Jeroen VAN SCHAICK, Stefan VAN DER SPEK

navigation and route choice is starting to blur diginction between spatial planning and mobilevises
(also LBS — Location Based Services). Moreover, ittieduction of ICTs in general seems to offer new
possibilities to refresh the theoretical framewark®oth time geography and planning, for examgité the
concept extensibility (see Kwan 2000a). Howeverstinod the current research still relies for the angjart

on the solid theories on people’s activity patteshseveral decades ago (Hagerstand 1970, Chaf@ih).19
Artistic projects using tracking technologies aiengering research rather than scientists. Theitig
parapgraphs will develop this blurred vision ofstixig expertise along three lines: from the perspeof
what tracking technologies offer and do not offgar( 5.2), from the perspective of possible andtang
overlaps between bodies of knowledge (par 5.3 a#id &d from a theoretical perspective (par 5.4).

5.2 Beyond Technological Novelty: Enriching TraakiData

The attractiveness of the novelty of tracking testbgies can be regarded a major factor in puttiifigriein
gathering specialists together for research pugofhe complexity of research projects using tragki
devices seems much larger than those using tradittechniques. This is not only due to the comipjexf
using the technology. It also seems to be an effetihe eagerness displayed by researchers frortipheul
fields to take part in research in this pioneestage. However, research limiting itself to thentemdogy will
probably fail to get beyond playful exercises aagehan artisitic rather than a scientific output.

Raw tracking data basically consists of the coaigig of a series of locations in time and spa@etadcking
device. Exactly this accuracy in location and timéhe greatest advantage of tracking devices impawison
with diary techniques or questionnaires. Howeversach, the information directly derived from tlaavr
data is most often not enough to draw significamotusions about behaviour or activity patternsdifidnal
information is needed to answer most research igmsstelevant to spatial planning, e.g. on the tgpe
activity, together with whom an activity took placethe question if the tracking device was cara#dhe
time and by the right person (compare Lee-Gos2€i2). Additional data can be collected simultarsgou
or indirectly from other sources (see Verbree, MBahte, Nieuwburg, Oosterom & Quak 2005; Janssen,
Wets, De Beuckeleer & Vanhoof 2004). It can alsodeeived from the raw data or previously derived
information through the use of algorithms or otkemputational techniques (see e.g. Wolf, Guensler &
Bachman 2001). To decide on relevant research iqnesand methods to collect additional data and to
interpret results, research teams are currentlyeldping multidisciplinary teams, including several
technology specialists, database specialists, gpbgrs and planners. Most often the last grouimited to
transportation specialists, but spatial plannerarban designers do get in on research teams oocakg
(see e.g. Institute for Mobility Research IMOB atilersity Hasselt, Belgium).

5.2 Transportation and Pedestrian Mobility in Spatial Planning

Besides the binding force of the new technologsifitsnobility as a theme has developed in receatyas

an important vehicle for multidisciplinary researétithough the research culture of transportaticiersces
and practice differs substantially from that in tidasciences and practice, research programmes and
knowledge centres based in policy practices haea leveloped (e.g. Ruimte & Mobiliteit, Synergirdan
Transumo). Awareness of the relation between itriragiral development and spatial development is
grounded in the introduction of innovative appliocas of information and communication technolodieg).
dynamic traffic management) as well as innovatibriransportation technologies (e.g. light rail dnigh
speed rail networks). A central concept to thistidigciplinary field is door-to-door mobility (Misterie
van Verkeer en Waterstaat 2005), although in tloé tetwork analyses this concept has not gained fir
ground after all (Peijs 2006). Research on pedastinobility shows similar starting pints for
multidisciplinary research (Spek 2006). Trackinghteologies could help in this respect.

5.3 Mobile services, ICTs and Spatial Planning

In addition to research-driven motives for mult@dinary research, earning money by adopting and
developing tracking technologies is a major incgnto bring together multidisciplinary teams. Oe thne
hand commercial companies are doing research okitigatechnologies for the innovation of servic@s

the other hand spatial, transport and informaticierees are doing research focussing on innovatfon
knowledge on human behaviour. Management and ohipeo$ tracking databases is the holy grail in this
context. However, the organisation of knowledgehexge between specialists and between different
stakeholders is a major problem. Universities, camigs and governmental bodies each hold part of the

CEIT ALANOVA E
Central European Institute of Technology,

Dept. for Urbanism, Transport, g uimpstenzzentm (O (B CoTpetence Conter o e | wiwcorpat
Environment & Information Society




Application of Tracking Technologies in Spatial Riing Processes:
An Exploration of Possibilities

puzzle. Round table discussions suggest univessitieparticular research groups in spatial plagngan
play a relatively neutral role through which allies can benefit of exchanging data and infornmatio

5.4 Cross-disciplinary Theoretical Frameworks

The potential to develop large databases of hurehawour is one of the attractions of tracking asske. In
this light, database specialists are currently kgieg the conceptual frameworks to deal with these
datasets. Simultaneously, as an effect of an adatiom of research on network theory in multipleldis
(computer sciences, sociology, geography, mathemairbanism, etc.) hypotheses are being develped
grasp the complexity of interaction of individuaqgple, social networks, functional networks andsgudai
networks (see e.g. Carrasco, Hogan, Wellman & KilB®07; Knaap, 1997; Larsen, Urry & Axhausen,
2006; Dupuy, 2007 forthcoming). Although large diffinces can be distinguished, convergence of imeas
the structure and workings of networks is percdivalmd conceivable (see Schaick 2005, ongoing relsea
Three trends seem relevant for the applicatiomaaking technologies in urban design and planning:

* The focus on the individual as unit of analysis,aasrucial addition to area-based, flow-based or
network-based views. Especially the vocabulary adothe concept activity patterns (originally
developed in social geography mid 20th centuryjrsefit to reflect this trend. The question What
about people in regional science? from Tdrsten kigand seems to be taken seriously in tracking
research.

e The reoccurence of multi-tier or multi-layered framorks in research on conceptual models from
different fields (e.g. see Wachowicz 2007). Thestagpproach in spatial planning helps prioritizing
agendas and mobilizing knowledge (see e.g. htywwwuimtexmilieu.nl >> lagenbenadering
[accessed March 14, 2007]). Similarly, multi-layeerieameworks, focusing on the application of
tracking technologies in spatial planning as wellbeing applicable in modelling or other data-
oriented apporaches, can be useful in bridging gapseen research cultures and vocabularies.

e The importance attached to visualising data.

As already came forward from different angles ievious sections in this paper, some of the largest
challenges for applying tracking in spatial plamnare related to the visualisation of tracking d&ae risk

of using visualisations of tracking data directly gpatial planning lies in its empirical nature. oftmer
challenge is the coherency between visualisatiérisaoking data and spatial planning visualisatidsisi|,

the possibility to raise awareness in the mindgrb&in designers and other spatial planners ogxXample,
people’s commuting and shopping patterns is a ns@p forward that can be taken by introducingkiray
technologies. This goes as well for the awarentsscoeational patterns in spatial planning proesssince
nowadays in the Netherlands non-work-related trarspf people takes up more than a third of both th
number of displacements and distance travellednjid&006).

One can hypothesise that stimulating the convemeaictheoretical frameworks on this level can help
developing multidisciplinary research on the amlan of tracking technologies in spatial desigrd an
planning.

6 A FUTURE RESEARCH AGENDA

This last section defines the necessary conditiorestablish a coherent, multidisciplinary reseaarghnda
for the application of tracking technologies int&ggplanning. The research agenda proposed indbkigpart
of the paper distinguishes between short term, terigh- and long-term goals for future research. Alalg
ask for starting up research initiatives in therrfature.

6.1 Future research goals

On the short term, starting now, the expert meetind the literature offer a number of starting poito
apply tracking technologies as existing at the muméa) raise funding for multidisciplinary workb)(
develop a discourse on privacy and ethical conataers on using tracking technologies in the cortobé
urban planning and design, (c) develop a road majmiplementation in urban design and planning sfdjt
using tracking technologies in participatory plamiprocesses as a serious gaming tool, (e) develop
sophisticated visualistion tools and principles dw the hype of Google Earth, building from
geovisualisation, but focussing more on meaningfptesentations for planning and design processes.
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Other goals can be aimed for on a relatively lonigen, for example in five years time. Researchhmse
subjects is already starting, but can be strengthén both research effort and multidisciplinari(g)
creating conditions for comparitive research usilaga from studies using tracking technolog. Dififere
directions of research could focus on standardgoamdmpatibility of tracking data, data warehogsand
supportive comparitive research on transportatigstesns and urban systems alike; (b) operationglisin
behavioral and decision models based on tracking; dg) develop new ways to collect data using
innovative tracking technologies or innovative éggtions of tracking technologies for specific dgmsand
planning oriented research, for example the dewedop of longitudinal studies.

Trying to formulate research goals on a longer tams the risk of becoming futuristic. Both tectogital
advancements and societal trends become highlgunsend unpredictable on this time horizon. Tveosti
of thinking seem to dominate discussions on thigterm research future: (a) real-time planning ésd
sustainability. However, for this paper, these satgj are too large to develop. We can concludetiheking
technologies are here to stay. It can be regardedatsk of multiple disciplines to develop in cogen
applications of tracking technologies in urban gesind planning that, metaphorically, go beyonditiing
iron bridges as if they were made of wood” .
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1 ABSTRACT

Location plays an increasingly important role innypairban mobile computing and application scenarios
Location based information services for mobile pfwand PDASs that provide their users with contdiytua
relevant data - such as local yellow pages searclwbere is"-services that guide users to the rstare
pharmacy or restaurant - have become widely availai the market.

In this paper, we describe a system that enablesl moteraction methods and user interfaces fourtut
location based systems by introducing an additicoatext parameter beyond location: visibility. \Afgue

that mobile application scenarios greatly beneénhf knowledge about the visible environment arotirel
user: Information that is related to objects, gapbical features or buildings that are visiblehte tiser may

be contextually more relevant than information ahbahjects that are not; interactive, ego-centrigpsnan
mobile devices provide added value if they contadications of the visibility of surrounding feats, as

has been shown by [Froehlich et al]; visibility anihation can even enable entirely new interaction
metaphors on mobile devices equipped advanced rseeaoh as GPS and digital compass, as has been
described by [Egenhofer] and [Simon et al].

Based on the guided visibility sampling algorithiidnka et al.] we have developed a high performance
visibility computation service for handheld devitkat gracefully degrades under high load.

2 INTRODUCTION

A number of future service scenarios are basedaoltreld or portable devices. These range from patso
digital assistants (PDAs) and tablet PCs, to smhdnes, all the way to low-end cell-phones. As ¢hes
devices are portable, their actual location playsirecreasingly important role in designing servides
special applications.

2.1 Location based Services

Location Based Services (LBS) that provide moblene users with information related to their imnageli
environment have been offered by mobile networkajoes since the late 1990’s. Typical examplesBSL
offered today are direction finding services ofgwlpages-like services (e.g. for finding the nplkarmacy
or nearby restaurants, see Figure below), mappidgtraffic information services, as well as comntyni
oriented applications that facilitate social int#rans like chat or messaging by allowing theirrage share
their own location with other users.

Urania Uraniastrafie 1 1010

GaultMillau Restaurant-Tipp Details

1, Tempel I0Z0WIEN Inca 3,3 km:
2. Mraz & 5ohn,1200 WIEN Urania
. Niky™s Kuchlmasterei 1030

UraniastraGe 1
IEN

. wincent, 1020 WIEN 1010 WIEN

. Urania, 1010 WIEN Tel: 01/7133066
. &t of Life,1010 WIEN

. Indochine 21,1040 WIEM
. Stomach, 1090 WIEM

Weitere Infos:
Besitzer:

To estimate the position of the user, current LBplementations typically take advantage of the faat

the location of the GSM cell tower a user is cutlyeaonnected to is known to the network. Sincewlidth

of the area covered by a single cell tower may, dwar, range from a few hundred meters to several
kilometers, this location estimate is rather coamslso, the necessity to perform a lookup in a @nt
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database that relates cell tower locations withgggguhical coordinates imposes scalability limitation the
network. Recently, it has become more common fatesdf-the-art smartphones and PDAs to featurd-buil
in GPS receivers. Regulatory initiatives that reguietwork operators to provide position data fabite
phones in case of emergency calls, like the US E8fjlilation or the European E112 counterpart, &urth
stimulate this trend. Consequently, newer LBS imm@atations rely on GPS receivers to estimate user
locations, leading to a considerably improved loragranularity.

2.2 Visibility from a region in space

Visibility is a core problem of three dimensionangputer graphics: visibility computations are neaeg

for a number of tasks such as occlusion cullingdsiv generation, image-based rendering, insideeguts
classifications, motion planning, and navigatiorhiM visibility from a single viewpoint can be calated
quite easily, many applications require the posdigtivisible set (PVS) for a region in space, whisha
much more complicated problem. Although a numbeexafellent from-region visibility algorithms exist,
most of them are only applicable to a limited ran§ecenes, require complex computations, and sorast
significant amounts of memory. For this reason, gamg-based solutions have become very popular for
practical applications due to their robustnessegdrapplicability, and ease of implementation.

Although exact solutions for computing visibilityom a region in space have been rare [Duguet and
Drettakis; Durand], recently two new algorithms @alween published [Nirenstein et al.; Bittner] and
subsequently improved [Haumont et al.; Mora et. 8¢th of these algorithms are exact and work for
general scenes, but due to the complexity of thaetying problem, and the numerical robustnesshef t
implementation can lead to issues that may degtradesolution to be not perfectly exact anymore.

Based on this experience our research group, tegetith some scientific partners has developedva, ne
sampling based algorithm that has a vastly suppeadiormance, and although it is not exact, thdityuand
correctness of the computed visibility solutionsome cases exceeds the results of the so-callexl exa
algorithms due to the numerical stability of thevmaethod [Wonka et al.].

3 USING VISIBILITY IN LOCATION BASED SERVICES

The use of a visibility-based query mechanism sftero key benefits over traditional querying, apliu

by todays LBS: First, information can be tailorazhsiderably better to the user’s context, sincetgoof
interest that are visible (for example places smdbhme street as the user) are most likely moegaet than
those that are hidden (e.g. places two blocks gves@n if they are closer to the user with regartheir
bee-line distance. Second, visiblity-based queryéngbles new types of geo-spatial user interfaces o
mobile phones equipped with orientation sensor$ sieccompass and tilt sensors, as they are cyrrentl
becoming available on the market.

3.1 Information Relevance

Unlike desktop GIS (geographic information systeitigt typically present geo-spatial information @n
map on the screen, mobile geo-spatial informati@tesns and location based applications relate gatias
information to the user’s immediate real-world eawment; the user is physically immersed in the
geographical region associated with the searchesg&ardiner et al] suggested that the spatial yquer
operations currently offered by spatial databasgsch as bounding queries or a fixed radius arauoehter
location — are inadequate under these circumstafitey have concluded that a reference frame based
the user’s field of view is more appropriate in tase of mobile spatial querying.

Furthermore, a user study conducted by [Froehlicd]ehat compared different types of user inteefafor
geo-spatial data access has confirmed that visiplays an important role in the users’ undersitagnaf
which points of interest are more relevant tharexth An explicit indication of the visibility of aeby
geographical features was particularly appreciatedextual user interfaces (which are still the mos
common presentation format for state-of-the-art . B&d map-based presentations. We therefore ahgiie t
visible points of interest can indeed be considenede relevant for location based services, evémely are
further away than other, hidden points of interest.
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3.2 Orientation-Aware Location Based Mobile Interaction

Mobile phones equipped with navigation-related desg like integrated GPS or digital compass have
recently become more commonly available on the etarkhe growing proliferation of such devices not
only promises to drive the demand for geo-spatiglieations and location-based applications; it abso
enable entirely new ways of how users interact @éb-spatial information in the near future: Foamyple,
visibility querying based on GPS- and compass-ftata a mobile phone essentially allows users taotife
geographic objects by pointing towards them (seare€i 2).

Figure 2: Visibility-facilitated mobile interactiohe Geo-Pointer — accessing geo-spatial infolondtly pointing.

4 FAST COMPUTATION OF THE VISIBILITY FROM A REGION

In a service scenario where a huge number of régjfi@sthe complete visibility information from vaus
handheld devices need to be computed by a smalbauof servers, the computational cost for comjgutin
this information by simple means can become praiaéi In order to handle this situation, we toole th
forward sampling step of guided visibility sampiag a basis for server based visibility computatitime
server maintains a database of the 3D-geometnhefcity or region in which the service is offered.
Whenever a handheld device needs information atheuvisibility of objects in its vicinity, its lo¢en is
transmitted to the server, and the server respaittisa set of object ids for those objects which wisible
from the location of the handheld device, or ineavice based approach with all location based sesvi
associated with the visible objects.

The forward sampling step of guided visibility sdimg is based on starting with a number of random
visibility samples, and then extending the setisitle objects, by sampling in the vicinity of thene. the
initial samples act as seeds in a flood-fill lilergling process.

In order to speed up the main operation in thispaug approach, namely the intersection of visipitiays
with the object database, a pre-calculated kd-igelguilt. Although this is a potentially time-comsing
operation, it only needs to be performed once liergeometry database, and the resulting k-d treebea
stored. The k-d tree has the additional beneflbaihg rather memory-efficient, as its size growthvd(N
log N) in the number of objects in the geometryaate.

For a cost-efficient service, it is necessary twcpss a huge number of request in a relativelyt sinoe. Due
to the nature of the underlying algorithm our inmpémtation can handle a single visibility computatio
within a data set of millions of triangles withinsaall fraction of a second. In addition to thignessive
performance, the service is scaleable in two mineciibns: parallelization and service quality. G&rthe
database underneath this kind of service is ordg s a read-only fashion for the visibility comatibn, the
algorithm can be trivially parallelized for multore systems with nearly linear speedup in the nurobe
CPUs, and the geometric data set can be partitionedmultiple servers, each of which is respowesibt a
different region. Another way to speed up the penince of the server is by degrading service gualit
Although each single request can be handled inal $raction of a second, it is even possible ttriet the
processing time for each query. As guided visipiiampling finds most of the visible objects withire
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early parts of the computation, any restriction willy affect a small portion of the overall resulhus even
when the service time is limited the most importasible objects will be found by our algorithm.

5 RESULTS

We implemented our server to automatically adjtstquality of service based on its load. Whenetger i
service queue is filling up, it is gradually recugithe processing time per query so that it canteniye
gueue. When the queue is empty it increases theegsng time per query again. In order to evaltizte
quality of service, we determined the percentageisible triangles found (when compared to theltota
number of visible triangles) as a function of thiegessing time per service request. We performiscteist
for 100 000 service requests on current PC hardamdeplotted the result. The data set that was isdtie
test represented the city of St. Polten. Figuréd@as the results of this evaluation. Clearly, thgodathm
finds more visible triangles the longer the prooegssime per request, and the correct result iy amhilable
asymptotically. However, after only about 60 méiiends, already 90% of all visible triangles anenfh
and after 150 milliseconds, 95% of all visible igées are found. Additionally, the triangles arerfd with a
probability proporitonal to their apparent sizenfrthe view point, so even after only a few milliseds the
triangles that are found to be visible cover nealyof the visible objects. Note also, that witlire service
application a typical object with an associatediiset e.g. a house in the city, consists of moentbne,
typically at least 10 triangles, and if only one tbese triangles is found, the location based sesvi
associated with this object can be offered.

100%

s e At AN AR AT TN
. ‘..;’rg'::&.,‘;.:/j‘{:(".‘:g?of‘.x’\ 27

60%

40%

0 50 100 150 200 250 300 350 400 450 500

Figure 3: Percent of all visible Triangles foundstes time in milliseconds. Although the correcuteis only available
asymptotically, after only 150 milliseconds 95%adifvisible triangles are returned. Note also thatn after only 5 milliseconds,
most of the visually important triangles have bémmd, see Figure 8 for more details.

In order to investigate the performance further,axamined a few typical queries. An example of sach
query can be seen in figure 4, which shows the ofi@pcity with the marked location of a typical queAll
visible triangles are drawn in green, all invisibliangles are drawn in red. As the actual numibessible
triangles is a very small portion of all triangliesthe database only a tiny fraction of the drawapnis
marked in green. More detailed views of the sammson are shown in figure 5 and 6.
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Figure 4: Map of a city with a marked location kihservice query point and the query result ofrahgles found to be visible
drawn in green.

Figure 6: Solid rendering of the query result.

Figures 7 and 8 show the visibility query resultsaen from the query point after asymptotic consaceg
and after 5 milliseconds. Obviously an exact vigibsolution requires that all visible triangleave been
identified (or drawn in green color) and this ig #symptotically converged result in figure 7. Bgtre 8
shows, that after a processing time of only 5 selionds, the overwhelming majority of visible tgkas
have been identified, and moreover for each bujldire. object) that is visible at least one visihiiangle
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has been found. Thus in this case, any object basixlity service will deliver the correct resudfter only
5 milliseconds. We therefore estimate, that thenchaf missing a visible object approaches zer aftly
a few tens of milliseconds.

Figure 7: Perfect service response of a visibdigry, as seen from the query point: all visibigngles are marked in green.

Our method returns this result only asymptotically.

Figure 8: Service response after only 5 millisesofiprocessing time as seen from the query poimy: a very small number of the
visual important visible triangles have not beenked as visible (e.g. appear red), but all serébevant objects have been
identified.

6 CONCLUSION AND FUTURE WORK

We have demonstrated a viable solution for compgutiibility information that is useable in locatibbased
services. Due to the high performance of the methguical visibility queries can be serviced ineavftens
of milliseconds on simple PC hardware. The methasl lIeen shown to be scaleable in its service gualit
and easily parallelizable for arbitrary servicewnk. The visibility information that is generatexhde used
to refine existing services in order to offer vibip-facilitated mobile interaction metaphors suak the
Geo-Pointer. A possible improvement of the alganittor this type of service can be achieved by usimy
information about the association of triangles bpeots to avoid sampling triangles that belong ligects
that have already be found to be visible. At a eovetive estimate this improvement will speed up th
algorithm by another factor of 2. In this cooperatibetween the ftw Research Center and the VRVis
Research Center which are both partly funded byKthgprogram, we plan to follow up on this reseabgh
actually implementing some useful sample serviobasdre based on visibility information.
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1 ABSTRACT:

Preferences for trail use conditions in urban r&@meal areas are dependent on many environmental a
social factors. This study investigated four so&aktors: number of visitors on the trail, user pasition,
direction of movement and motion using a multivieriaisual stated choice survey. Several trail use
scenarios were developed and respondents (N=14@)ag&ed which of the presented scenarios theydvoul
prefer. In order to elicit the influence of motistatic (still renderings) and dynamic 3D computgneations
presenting the social trail use conditions wereetigped. All factors under investigation were highly
significant in both approaches. A high number diftors, a high share of bicyclists and mainly ontcmm
other visitors were disliked by the respondentsof range of significant interactions betweendHastor
levels was discovered. The dynamic approach sheivedg interconnections between the level of ugk an
the user composition and between user compositiohtiae direction of movement. The results are from
interest for city planers and park managers, becdls knowledge of user groups’ preferences allows
managing visitor flows by providing preferred cdratis.

2 INTRODUCTION:

Recreational areas are of great importance forcityeinhabitants’ quality of life. However, manyhan
recreational areas suffer from a high density siteis and multiple uses, leading to exceeded koaiaying
capacities, unsatisfying leisure experiences, asd displacement (Arnberger, 2005; Arnberger &
Brandenburg, in press). Non mobile social groupmduese the possibility of proper daily recreatairall.
Additionally, unsatisfying leisure possibilities dot only affect the inhabitants’ quality of liferelctly, there
are also some striking indirect effects. Nowadaysomized traffic is mainly motivated by the purpasie
leisure. Insufficient local leisure possibilitieause displacement of mobile groups which increérsdfic
flows. More (n.D.) and Tyrvainen and Vaananen ()9&8find that the monetary value of realties is
influenced by near recreational areas. Trends atelithat the use level of local recreational parksuild up
areas will continuously increase in the next desgdeki et al., 2002; Sumiyoshi & Uchiyama, 200pj&3

et al., 2006). This is caused by an increase ofatrerage age of the people in general and the highe
popularity of leisure sports and leisure activiti@snberger & Eder, 2007; Spies et al., 2006). Til
tighten the task of providing acceptable recreaii@neas.

Beside the environmental resource conditions, twgaktrail use conditions, such as the level of,usser
composition and user behaviour have a strong inflaeon the visitors’ leisure experience. A ranfie o
studies have been carried out to investigate vssismcial preferences for managing recreatioraalistrusing
narrative and visual research methods. Recentlyivathte visual methods have been used to investig
the relative importance of various factors whicHui@nce the visitors’ perception of crowded coratis
(Arnberger & Haider, 2005).

The number of visitors on a trail is found as ampamtant predictor for how acceptable social trageu
conditions are (Manning et al., 1996; Manning, 208¢hberger & Haider, in press; Reichhart et a00@).
However, the number of visitors in a recreationaaais not the only responsible factor for thetois’
evaluations and sensations of the use density. Muoate, it is the individual situation-based affeeti
evaluation of these social circumstances (Arnbe2@03; Manning, 1999). The personally perceivesitoi
load can differ from the actual user load. The theaf “stimulus overload” and the theory of “social
interferences” are mainly used to describe this mer socio- psychological connection between social
environment and individual experience. These tlsorvere adapted for the crowding experience in
recreation areas (Andereck & Becker, 1993). Thentdus overload” theory focuses on stress appearanc
when people are confronted with complex situati@ush as crowded environments. The theory of “$ocia

REAL CORP 007 Proceedings/TagungsbandSBN: 978-39502139-2-8 (CD-ROM); ISBN: 978-39502138 (Print) m
Vienna,20-23 May 2007 www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, Jo8ENEDIKT



A comparison of static and dynamic visual reseanethods for assessing respondents’ preferencexiaf $rail use conditions as a
basis for recreational trail planning in urban area

interferences” roots in the personal space neanl@dfil requirements, as for example for solituglespace

for carrying out some sport activities. These tieomdicate in a theoretical way what a pile ofpéatoal
studies have meanwhile confirmed; additional fagt@uch as user composition and behaviour of other
visitors have a significant influence on respondemreferences (Roggenbuck et al., 1993; Rudell &
Gramann, 1994). For urban park management thimpeitant, because it is often easier to control @ne
these factors than directly limiting the amountvigitors, which is not an acceptable managementsuorea
especially for urban regions (Arnberger & Haid€02).

3 METHODOLOGY

Multivariate visual methods have proven as a soighied possibility to gather respondents’ prefeesnfor
trail use (Manning, 2004; Arnberger & Haider, 2Q08pwever, static images or photos can not prowgitie
information, which visitors would experience in tteal world, such as motion, noise and smell. Bhisly
compares a static multivariate research methodysdith renderings with a dynamic method by meaihn3d
computer animations. Beside the investigation siteis’ preferences for social trail use conditicthe two
research methods (static and dynamic) were caaigdn order to investigate if and how motion has a
influence on the respondents’ evaluation of vigupllesented social trail use conditions. A statedice
model was used to investigate the role of severgibkfactors for trail use preferences.. In botétmods,
static and dynamic, the same three social factdrs tiwee levels each were included (Table 1). @uhe
choice decisions the respondents took, it was plessb estimate the relative importance of eachofac
under investigation. For analysis of the discréteice experiment the random utility theories of MdBen
(1974) builds the basis. The analysis was undemtak&€PSS 14 using logistic regression.

Factors and factor

levels Level 1 Level 2 Level 3
Number of visitors 4 8 16
Direction of 25 % cometo/ 50 % come to / 75 % come to /
movement 75 % go away 50 % go away 25 % go away
25 % Cycling / 50 % Cycling / 75 % Cycling /
Composition of users 75 % Walking 50 % Walking 25 % Walking

Table 1: Factors and factor levels

To create the dynamic and static scenarios, weeteadechnique which allowed a very accurate cbntro
over all parameters in the filmstrips. The folloggimethods to produce films displaying social trske
conditions in a dynamic manner were tested: “ri@l‘f “blue box” and “3d computer animation”. It tioed
out that modelling and animating the crowded scémas3d application is the most practicable wafutél

the very strict needs of a proper choice model.

In total, 27 static trail scenarios and 27 animated scenarios were produced using the 3d soévaat
Studio Max. The character animation was handledhay integrated tool “Character studio”. The trail
scenery was three dimensionally rebuilt within sbéware, ensuring that the motion and perspectiwesed
scale as well as the visibility of the charactesked close to a real world film. For modelling tbie
characters common 3D polygon modelling techniqueiewsed.

For the still renderings a typical moment of thes2@ animation strip was extracted and saved &atia s
slide. The background of each film and image waaterd using a manipulated photo of a 120 m tratice
in a recreation area in Vienna in order to geneaatémpression of the characters moving in a realdv
environment.

The still rendering sets and the 3d animation siebsving different social trail use conditions wpresented
to 149 landscape planning students during a lecAlrémages and animations were shown in pairsaaf,
i.e. choice set, and the respondents had to chebis of the two trail use conditions they wouldfer.
The order of presentations was changed to avoidstarying point biases: two groups had to firstleste
their 16 static trail scenarios organised into aind, afterwards, the 16 dynamic scenarios irs @airwell,
while the other groups started with the dynamimacdes. Each set was shown for 60 seconds. Allcehoi
sets where shown in a standardized manner withvideo beams to two different groups at the same.tim
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Each student evaluated eight 3d animation sets eaglt still rendering sets. The scenarios and the
combination how the scenarios were combined haee legactly the same for the dynamic and the static

sets.

Figure 1: Choice set consisting of two still reridgs

4 RESULTS

Figure 2 and Table 3 presents the results of tharpilogistic regression models, for the static &émel
dynamic approach, including the main factors undeestigation. The regression coefficient indicates
“part worth utility” of the presented factor leveihich shows the relative influence on the respatide
choice. A positive part worth utility describes tlmmpared to the basis level, the respondentstetal
chose scenarios with these factor level presemibdreas negative values indicate that the presdéateor
level was disliked by the respondents.

In both approaches most factors were highly sigaifi (Figure 2, Table 3). The number of other @isiton
the trail was the most important predictor variafolethe respondents’ choice decision. The scegawith
only four people in view were most preferred. Th@mposition of visitors played also a major role.
Scenarios with few bicyclists were preferred ovamsrios with many bicyclists. The direction of rament
was in both approaches (static and dynamic) forlekel “75% facing the observer” highly significant
However, its influence was rather small comparetthése of the other two factors.

In the static survey the number of visitors wasemarportant for the respondents’ preferences thenwas
the case for the dynamic survey. However, the otinr factors, direction of movement and user
composition, seemed to influence the respondehtsice decisions more in the dynamic approach than i
the static. This may indicate that the visitorsh&eours were evaluated more sensitively in theadyin
approach.

Preference models; main factors
number of visitors direction of movement visitor composition
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Figure 2: Part worth utilities for the main effectsly models regarding preferences for trail usedtions depending on the kind of
presentation
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In a next step, interactions between the varioosfdevels were included (Table 2). Using the likkaod
ratio test (Louviere et al., 2000) the models’ gyahcreased significantly compared to the maife&f
only models for both approaches. The model of yrathic approach predicted 68.8% of cases correctly,
the model of the static approaches 70.9%. In theamhjc approach seven interactions were significant,
whereas only three interactions were significanthim static approach. Most factors and interactiamgch
were significant, tended to be rather similar inhbapproaches (Table 2). However, some interactimre
only significant in the dynamic approach, suchlresinhteractions “16 Visitors x 50 % Bicyclists” aft
Visitors x 75 % Bicyclists”. Additionally, interaich between use level and user composition were
experienced more importantly when motion was presken This indicates that using the dynamic
methodology it is possible to estimate more prégiggerconnection and dependences between various
factors. In particular, at peak use level the dyicamodel showed that various social factors wergreht
importance for the respondents’ perception of thieddions. Similar to the main effects only modets
number of visitors remained the most importantdafdr the respondents’ choices. However, in theaayic
appraoch some interactions such as between usk dadeuser composition had a stronger regression
coefficient than the number of visitors. The usemposition played an important role in both modéts.
particular, fast moving user groups (bicyclists)revevaluated more negatively in the dynamic apgroac
The direction of movement was in all approachesigant; in the dynamic approach, however, it lzad
stronger influence.

Factors and factor levels Static Presentation Dynamic Presentation
Number of Visitors Parameters Parameters
4 0.000 0.000
8 **x.1.255 *rx. 874
16 **x.2.146 **x_1.449
Direction of Movement
25% facing/75% go away 0.000 0.000
50% facing/50% go away .156 .320
75% facing/25% go away **- 387 *-.350
Composition of Users

25% Cycling/75% Walking 0.000 0.000
50% Cycling/50% Walking -.312 * 454
75% Cycling/25% Walking ***. 592 *-.344

Interactions
(16 Visitors) x (50 % Bicyclists) -.075 **x_1.178
(16 Visitors) x (75 % Bicyclists) *. 522 *xx_1.722
(50 % facing observer) x (50 % Bicyclists) .099 **. 773
(50 % facing observer) x (75 % Bicyclists) *..545 **. 669
(75 % facing observer) x (50 % Bicyclists) *x.1.255 *x. 874
Constant ***1.633 **x1.324
Correctly predicted 70.9% 68.8%
Cox & Snell R-square .190 .216

Table 2: Regression coefficients for the main effeetd interactions for respondents’ choice decis{bh= 149); ***p <.001; **p
<.01. *p <.05

In a further step, preferences of respondents rdthexperience in bicycling were compared to resiemts
who rarely went cycling. We undertook this inveatign to prove whether experienced bicyclists hather
demands than inexperienced bicyclists. The samptedivided into two groups, using the mean of Hingc
activities respondents carried out during the yastr. Respondents who went cycling more at leasttimes
a year were referred to the specialised bicyclimmgip. It is discussable whether respondents whoygling
more than three times a year can be called “sps®tlin this activities or not. The estimated padrth
utilities of cycling specialists differed slightompared to the model for respondents who do aydéss
than four times a year(Table 3). We did not incladg interactions for this comparison, becausdeflow
sample size of experienced bicyclists (n=28).
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Factors and factor levels | Cycling> | Cycling > | Cycling <= | Cycling <= | General General
3x/year 3x/year 3x/year 3x/year model model
STATIC DYNAMIC STATIC DYNAMIC STATIC DYNAMIC
Presentati | Presentati | Presentati | Presentati | Presentati | Presentati
on on on on on on
Number of Visitors Paramter Paramter Paramter Paramter Paramter Paramter
4 0.000 0.000 0.000 0.000 0.000 0.000
8 **%.1.182 **. 783 **%.1.279 **%. 860 *xx.1.253 *+x. 855
16 **%.2.139 **%.2.309 **%.2.380 *x.2 215 *x.2 301 **%.2 206
Direction of Movement
25% facing/75% go away 0.000 0.000 0.000 0.000 0.000 0.000
50% facing/50% go away -.197 -.263 .272 -.070 .033 .133
75% facing/25% go away -.485 **. 702 **. 365 **%. 493 **. 343 **. 461
Composition of Users
25% Cycling/75% Walking 0.000 0.000 0.000 0.000 0.000 0.000
50% Cycling/50% Walking -.318 -.122 -.030 **%. 548 *.274 ***. 609
75% Cycling/25% Walking **%. 999 *-.503 **. 396 **%.1.064 **%. 885 **%.1.061
Constant **+] 819 ***] 630 **x] 439 ***] 846 %] 717 **+] 803
Correctly predicted 68.8% 70.7% 67.7% 66.9% 69.0% 68.1%
Cox & Snell R-square .178 191 .182 .189 0.183 .193

Table 3: Regression coefficients for main effectsecomparison between respondents who cycle more th&time a year,
respondents who cycle less than four times a yeané general preference model (N = 149); ***p <.001**p <.01. *p <.05

The “number of visitors” was highly significant ass all models, and therefore did not differentiate
between the respondents regarding bicycling. Thebmn of visitors was in all models the strongest
predictor for the choice respondents’ would takbe Tactor level “16 other visitors in view” was nos
disliked, but also 8 visitors in view were evalwhtaore negatively than 4 visitors in view. Compgrthe
part worth utilities of the static models with tikosf the dynamic the results indicate that in palér 8
visitors in view were evaluated more negativelyhe static approach than this was the case fadyhamic
approach.

Investigating the preferences of respondents’ wleatveycling more that three times a year some minor
differences between the survey approaches wereergathWhereas the static model only suggests that
beside the number of visitors the user compospiayed a significant role for the choice decisiansthe
dynamic model also the direction of movement wasnfimportance. The dynamic approach shows that
regular bicyclists do like to cycle in the sameediion as most other visitors. Both models statid a
dynamic indicate that a high share of bicyclists weliked by regular cycling respondents.

For respondents with low cycling activity the diien of movement was significant in both modelsni&r

to the dynamic cycling model the respondents prefieto walk or cycle in the same direction as ®hEpr
user composition the dynamic model for non regalaiing respondents estimates the factor level$4'50
Cycling/50% Walking” and “75% Cycling/25% Walkingis highly significant, wheras the static model only
indicates the highest share of bicyclist as simgifty negatively contributing to the respondentisbice
decisions. This describes that particularly indiggamic approach the user composition was evaluated
sensitively, which could be explained through tlifeecences in speed. Over all a high share of siglis
disliked from all user groups (walkers and bicyslis however non-cycling respondents evaluated high
shares of cyclists more negatively that bicycldts

This study is explorative in a methodical poinwvw and therefore it was of interest to investgdiow the
respondents did perceive the survey method. Fdr épproaches more than half of the respondentsl coul
put themselves well or very well into the shownnss@s. People pretended they could put themséletsr
into the trail scenarios when they were presentem dynamic way. While for the still renderings 5. of
the students answered they could put themselves well and well into the shown scenarios; for the
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animation strips 60.2% answered they could put fedves very well and well into the scenario. Howeve
these differences were not significant.

For the dynamic approach also the extent of reals® investigated. Surprisingly, even though treplgrc
style of the animations was rather poor, almost 80%e students evaluated the animations as watistic

or realistic. Additionally, the respondents wereeak to evaluate the quality of the virtual characte
behaviour. The evaluations of the behavioural sealivere much worse, than the general evaluatigheof
grade of realism. Only 38% of the respondents fatedoehaviour of the presented visitors very séalor
realistic. This is due to the somehow robotic atiomastyle. However, it could also indicate thag ttrict
design of this choice survey (the exclusion of miatyors from real world) appears not to be realist the
respondents. A correlation was found indicating ffeople, who stated that they could imagine thérase
well into the shown scenarios, also rated the image animations as more realistic.

5 DISCUSSION

A range of studies used visual presentation ofeggmnal conditions (Manning et al., 1996; Vallesieal.,
2006; Arnberger & Haider, 2006; Arnberger, 2003hcading that the results are usable to estimadé re
visitor preferences. Haider (2002) points out #tated choice surveys might collect very accuratecose
to real behavioral data, because the respondesitsabig also have to choose between alternativédgif go

to a recreational area. Manning (2004) argues \isaial presentations of recreational scenariosnawee
suitable to identify recreational standards thamati@e methods. So far, however, it was not kndwemw
motion has an influence on the respondents’ preta®for social trail use conditions. Thereforey tisual
research approaches were compared to investigatelthof motion.

All factors under investigation did significantlpmtribute to the respondents’ choices in both agqges.
However, the dynamic approach was more sensitithganteractions between the factors. Althoughesom
differences in the evaluations of the static andaghyic trail scenarios were ascertained, the stndicates
that both static and dynamic choice experimentsnsé® have the capability to assess respondents’
preferences for social trail use conditions.

The number of visitors was the most important fafdo the respondents’ choice; the more people weare
the trail, the less preferred was the scenarios Tesult matches with several other studies in fibigl
(Arnberger, 2005; Manning et al., 1996) and isiire lwith the stimulus overload theory. The relative
importance of the factor “composition of visitorgiresented through various shares of bicyclists and
walkers, was differently evaluated in both appreschn general, scenarios dominated by walkers were
more preferred than bicyclists dominated ones (€i@). However, the interactions revealed thathilyber

the use levels were, the less preferred were hikarsicularly in the dynamic scenario. A high shaf fast
moving users in crowded situations seem to havekezl/aespondents’ safety concerns. This result
documents that bicyclists can lead to a reductidherecreation quality in recreational areas.

The direction of movement was significant in bofip@aches. It is remarkable that also the staticagrh

is capable to investigate motion related factoreweler, dynamic models were more sensitive to the
direction of movemen. In particular, interactionstween the direction of movement and the user
composition could mainly be observed with the dyitaapproach The evaluations of the recreational
scenarios worsen when the direction of movement teasrds the observers. Particularly oncoming
bicyclists received low preference scores. Respusdeeemed to dislike being confronted with many
oncoming visitors, while preferring to walk or cgdbehind others or being confronted with an eqoaies of
oncoming and going away persons. The students nvere sensitive to the direction of movement when th
dynamic presentation was used (Table 2). Surptisimp significant interactions between a high lesk
use and the direction of movement was found.

Summarizing, high use levels, oncoming users ahijla share of bicyclists were evaluated negativigly.
particular, using the dynamic appraoch it was fxdsgb asses respondents’ preferences and interoome
between various factors in detail. Although thenber of visitors was in most cases the strongexstigtior
for respondents’ preferences, some interactions atiher social factors played a major role. At peak
times, for example, the evaluations of high shdrbicaclists even worsen which would be of interest
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park management. A similar results received Arnde(g005) using a static image-based choice maddel o
another recreation area in Vienna interviewing ib@- d@sitors.

Because directly limiting the amount of visitorsurban recreational areas is not an acceptable gearent
measure, the significant influence of other sota@kors on visitors’ leisure experience offers &ddal
options for managing urban trail use. The user asitipn of visitors and the direction of movement a
found in this study - similar to several other $gd(Arnberger & Haider, 2005) - as influencing iabc
factors. A large share of bicyclists was evaluatedatively from all user groups, even regular Hisys
Separating user groups and offering differentgréol walkers and bicyclists might be an optiorréduce
conflicts. The direction of movement should be tatpd for cycle trails, because oncoming bicyclists
reduce respondents’ acceptance of the trail camditidramatically. For heavily crowded trails the
acceptance could be improved through a rather henmgs direction of movement.

Limitations of this explorative study pertain toettiow sample size and the homogeneous structure of
respondents. All the 149 respondents were studdntise BOKU in the second year of their “landscape
architecture “study. To increase the quality ofstBtudy more respondents would have been necessary.
Additionally, on-site visitors could be interviewefut technically, this is not possible with theeds
presentation techniques (Video Beam). Also the lgcagtyle and the motion of the presented visiteese

till far away from realism, and probably could lbeproved a lot. It would be also interesting to istigate if

and how different graphic styles and the abstradtiom the genuine world influence the results.

Even though motion is one additional attributeha investigation, there are other missing sensapeople
would have in real world like smell, noise (Newma006; Manning, 2004) and even taste. In this study
only three attributes were included, because dbiteis on the comparison between static and dyngmiic
use scenarios. However, animated choice experingeniisl include much more attributes (Haider, 2002).
Also the issue how interactivity in means of how tespondent itself would move through a certagmado
might be of highest interest. Through recently dgpdevelopments real-time render- and sound esgine
should be possible to investigate different facwwhéch influence social carrying capacities of tas$ in
virtual environments.
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1 INTRODUCTION

The historical line of a city has a significant iagb in the formation of its physical and emotional
physiognomy which the city projects. It plays a ongpart in the creation of the speech (logos) athm
(mythos) that determines each significant urbamédion. Let us not forget that the speech and tiga m
establish the ideological foundations of a city.wdwer, the historical context does not only infloerthe
above two elements of its physiognomy; it also playcentral part in the formation of its societyd dhe
architectural space is a significant factor in defaing society formation, according to the thesrid Rossi,
Hiller and Hansoh in turn both society and architecture are defis@nificantly by the historical and,
consequently, social events.

In addition, we should not forget that the inherdta of the historical events in a city determires gocial,
political and economic system that governs the ¢iig system, according to Joseph and Julia Stefarie
the main factor for the physiognomy of the citynca it influences its form, style, size and devaiept.
Nobody can argue that one of Vienna's most celeldraharacteristics was the period in history when t
city was the capital of the empire of the HapsbuBisiilarly, all the other historical events thaippened in
the same space have also left their traces imthge of the city. Another example is that of Veneeity
that projects through its current image its histas/ the naval and commercial metropolitan capifal o
Medieval and Renaissance.

However, though we all recognise the city as a e@$nand evidence of its historical past, we usually
overlook other sources of its history where thg still maintains a main part. Moreover, the pdpition

and visibility of the urban space in other formshédtorical text reinforces its dominance of certperiods

of time. This omission usually occurs due to thet fdat in the indirect sources of historical fadtse
presentation of the historical reality is not ugutile main objective. In this case, the historiesllity of the
city is view through its reflection. However, theepence of the urban space establishes reinfosedistic

the narration of the historical event, since isdbie ‘scene’ for the action, offering a realidiackdrop to
engulf the story.

2 HISTORICAL SOURCES IN RELATION WITH THE URBAN LANDS CAPE. (THE CITY AS A
SOURCE OF HISTORY)

The historical landscape of a city is embeddedsnmionuments and the written narrations that redatie
the city. As A. Rossi suggests, there are two mgjorciples that helps us to comprehend the devedop
of a city; its city planning blueprint and its monents that are visibly the most important elemémtshe
city and present a sense of historical cohesioathmy with the memories that creates to its pojmulaBut
there are other elements that express the histdheairban space. One of those elements is litexatvhich
has proven to play an important role in the creabbthe myth and speech (logos) of the city. latare
gains social importance and presence in the wawodugh the interaction with politics, law, techngyo
language, education, property, individual creatieihd the other cultural traditions and thoughtgarding
significant issues. In this way, literature is irparated in the mechanisms and codes that socgsy 10
transform the random incidents into meaningful sigBince we mainly talk about naturalistic fictibna
narrative, the writer is obliged to proceed cailgfaghecking the accuracy of facts and details ideorto
recreate places and social activities.

Let us not forget that in early antiquity histoticacidents were reported through poetry (Homerpthrer
forms of literature. As literature was developitg links with historical narration were integratédany

' URBAN DESIGN AND DEVELOPMENT LABORATORY, NTUA, The Physiognomy of the Hellenic City,
National Technical University of Athens Publications, Athens 2000

2 STEFANOU, J., & STEFANOU, J., Description of the Image of the City, University Publications, National
Technical University of Athens, 1999
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historians have declared that poetry, paintingsgels folk songs and art in general have allowedhany
cases academic researchers and scientists to aradysrical events and let them experience thirisl
moment in a way that no other historical sourcdadu

Within narrative fiction, the writer has the oppority to narrate the city’s historical backgrountiering
into life. The buildings, the streets, the peopid their activities constitute the canvas for thidex to paint
a picture of reality to wrap his or hers fictiorsabry. On the other hand we have to consider trexetare
certain limitations to the use of novels and offeems of literature as historical documents, athmuse of
other primary or secondary documents. Perhaps ts¢ evident is that of literary license, the freedaf the
author of the fiction to manipulate historical factr events for purposes of literary effect orestyllhis is a
question that must be determined as well in theafisdl other fictional works. Hence the readersinbe
reminded to judge literature for its value as adnisal document with the same critical questionsl a
methods as one judges all other potential sodrces

3 RESEARCH APPLICATIONS

Due its significance in defining human progressibe, city of Corfu has been naturally the subjéanany
research projects and studies; amongst those rkah@ studies regarding the image of the citytaedvays
that this image is being projected. In every cirstance, city space or the city itself projects atune of its
eternal and temporary elements, as they are defipede behavior of its inhabitants collectivelyvasll as
individually. The orientation of those charactéciglements is a constant quest, since life incityeis ever
changing, unstoppable, progressing in fast paceth®mwther hand, we cannot ignore the facts treavény
elements of the physiognomy of a city are estabishnd documented as necessary knowledge for the
smooth running of one’s life. Simultaneously, tHeygiognomy of an urban built space produces certain
impressions that lead to the formation of opinioegarding the space that determine the attitudestoons
that people will take towards this particular eomiment. Finally, the elements of the physiognomyhef
city will also create to the individual a set ofncepts, which in return manifest the different waysy
experience the city through all their senses.

A series of abstract (immaterial) values compribesmyth and the written artifacts of the urbardkrape,
two important factors for defining its physiognon8uch factors are the history evidenced in thetevriand
monumental, physical form (it includes also positi@economic and cultural history), folk traditicsgcial
anthropology and literature. The latter in particus a very strong factor in mapping the city’saga, since
it involves rational and emotional elements. Initdd, literature is essential in promoting to tleading
audience this particular image that will createestptions, emotional involvement and sightseeitgy@sts.

There is the opportunity to conduct a researchhenstimuli that novelists have received from a Hjmec
space as well as the ways that they developed #tasali in their novels. In the next stage it wibule
interesting to measure how much impact these ndwalsin the reading audience and record the enaidtion
and mental expectations they generated to realiandl visitors. The conclusions from this type sttidy
and research would assist the architects and Gtynprs in making decision towards their redevelempm
and regeneration plans as they will understananlgtthe space’s functionality and physical forraas but
also the social and psychological impact it hasienhuman collective conscience.

In addition, this kind of research, if used in aigamised process, aims to preserve the physiogradmy
certain city’s areas with significant historical waditional elements. Especially for the city obrfli the
historical fact that it used to be a capital cityome point transformed its architectural identiB&uery
research that looks into presenting this transfaongdrom a metropolis to a regional city of a netate, it
could also help to identify the elements whose gmegiion or regeneration could enhance the city’'s
physiognomy, inform its restoration and functiotyathat had in its historical past. The applicatmfmthis

¥ OSCAR HUNDLIN, Truth In History, Harvard University Press, Cambridge 1979

GORDON A. CRAIG, History As A Humanistic Discipline, in Historical Literacy : The Case Of History in
American Education, Paul Cagnon, MacMillan, New York 1989
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research could also help local authorities plair thaicies around tourism and education activitesund
historical and architectural monuments.

4 THE CASE OF CORFU: THE HISTORICAL LANDSCAPE

Corfu had always been in the route of ships andatian; a city that offered refuge to a mixturepefople
from different cultural backgrounds. It had alwdeen in the crossroads of two worlds — the Easttiaad
West — and therefore its society had to deal witsthbThe ability of the city throughout its histoty
integrate constantly new rulers, civilisations anitizens without any struggle had given Corfu aonic
status as a cosmopolitan European city. Corfu hasexcellent geographical position within the
Mediterranean and this has often determined tly&saitajor historical role. Apart from the meetinigqge of
populations, Corfu has assimilated cultures andladges, and achieved a co-habitation of different
elements in harmony.

The city had been a shelter for the Byzantines wbamstantinople came under the Ottoman Empire (1453
for the Greeks who fled to the West (1669), for &ilans and Slaves when they were under pressure fro
the Ottoman rule in 15th and 16th century, and nmaeynbers of Corfu’s aristocracy were descended from
those nations. Similarly it was a city shelter tbe refuges Souliotes (1800-1815), as well as thieah
rebels of the 19th century. At its harbour was teetl for a few days the princess sister of Freiob
Louis 16th when prosecuted by the Jacobeans. Evgyyivho passed through Corfu has left its tracehén
collective memory of the city. The fact that noridlee monuments of any minority that passed thraingh
island was destroyed purposely, shows how respéaiedollective memory was.

In more recent history (14th to 19th century), Qosfas the first of the lonian islands to be segarfitom
mainland Greece — this division was administratimgy. Corfu shared apart from its geographical prity
with mainland Greece a strong sense of common &gguculture and tradition. However, the city and
mainland were fated to follow different historiqaths for some time. While avoiding the Ottomare rul
Corfu turned to the West to establish strong adstiaiive, economic and social connections; thendsla
came under the rule of different western statesnlgnéhat of Venice. Corfu’s geographical positiand its
proximity to ltaly - a gateway to the Adriatic seacontributed to its prosperity as a naval, stiateqd
commercial base. Although it was constantly untlerfear of invasion from foreign states and be#ge
fact that the different invaders left their sigmatin the architecture of the city, in essence Cards another
Greek city whose local cultural characteristicseveéeveloped grew gradually without ever being fluibe
interrupted. The architecture of the city is digtirshed for its western influences; however, tH&seign’
elements are adapted to fit a Greek city. The mgkifollow the western morphology but they arddbly
local craftsmen who follow the Greek and Byzantimexim of adapting everything to the human level.

The society that developed through the six cergusfeco-habitation of the indigenous populatiorCairfu
and the Latin West, is distinguished for the sdeshiaracteristics which on one hand are also barf@ its
identification as a pure Western or a pure maini@nelek city; Corfu remains a hybrid. The resultgio$
co-habitation can be seen even today. Within thikaBa, Corfu is one of the few places whose bugdin
avoided any Ottoman influences, unlike any othet plaeastern Mediterranean. It managed to progréss

a civilization that is based on Greek tradition ibaso has Italian influences.

Its turbulent Mediaeval years ended with its inédign under the rule of Venice in 1386 and it revedi
under the Venice rule till 1797. The Venetian ngft its signature in the architectural physiognoafythe
city. As it was at the edge of the Ottoman Empifenetians invested in the city with a set of facations,
which were designed and executed by leading arthitnd civil engineers of the time. In particular15th
and 16th century the Old and New Fortress weret.bitsl construction was a combined effort of craft,
science and innovation — it was a success of matemark over wild nature. Mountains were reduced to
plains, harbours were built, new inlets were cratertresses were erected; as the Venetian meailibe
Council Nicolo Zeno observed, “the place was stréwygnature, but with our art it has now become
unconquered”.

For a little over than 120 years (1669 to 1797)fCemained the capital of the Easter part of\kaetian
Democracy, the last European fortress — together ienna — to abort the Ottoman Empire’s impesiati
plans during the 17th and 18th century. Corfu wagyasynonymous with the defence for the preséoumat
of the European civilisation.
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The ‘neo-Corfu civilisation’ that developed throwgit this historical period was a variation of theniral
European one. However, Corfu had chosen to be faltprporated in the European cultural landscape
without loosing its special identity and its Greelewish, Latin routes. Some evidence of this is the
emergence of opera and lyric theatre, during thk @&ntury. Italian companies were competing feloa in

the central theatre. Even Casanova comments iAutisbiography that he felt ‘at home’ during hisysta

the city for two to three years as captain in tlem&tian Navy circa 1726.

In 1797 French Demaocrats invade the island ancléien it as the heirs to the Venetian DemocracyeyTh
will soon been replaced by the allied forces of essians and Ottomans who put the foundationarior
independent state of the lonian Islands under totegtion of the Sultan. After a very short pengden the
island and the city are under the rule of Emperapdleon, the lonian State is established as a @mtigmt
state under the protection of the British EmpiréeTestablishment of the British rule follows withet
appointment of a British Commissioner, his admmaisbn and his army. At the same time we see the
establishment of significant institutions such las first Greek university and a Parliament that bd the
place for debate for new political ideas.

Since the 18th century we see the presence inotted tommunity of a strong powerful class, a feudal
aristocracy, who managed to assimilate all theidoraristocrats and maintain a level of independenc
towards the central government. Moreover, we hdne absence of a Church administrative structure,
Catholic or Orthodox, due to the competition of Wenwith Papal Rome. This is quite unique in relati
with the structure of society being developed inntaamd Greece. This new form of society developed i
Corfu was more devoted to progressive thought aradrasult it created many inspirational persaealit

In this Corfu is where Empress of Austria Sissyidies to retire, leaving through her stay one of rtieest
characteristic monuments of this era, a combinativAustrian sensitivities and the empress perstasié;
the elegant villa of ‘Achilleon’ is till today onfahe most popular monuments in Corfu with a higimber
of visitors each year.

From the beginning of 1860s, Great Britain hasdgsgtito withdraw its high protection on the islamd &he
lonian State. Taking its cue from the coronatiorttif new Danish prince George as the King of Greece
Great Britain announces the agreement for the aatifin of the lonian islands to mainland GreecdsTh
decision was a result of negotiations that impase herms on the Greek side. The agreement ann®unce
neutrality of Corfu (maintaining free passage tlgloits waters) — this results in the demolitiorpaft of the
fortress in Paxis. The Greek state accepted alfittacial obligations towards the foreign govermtse
companies and individuals, honouring previous ayeaments and agreements. This results in incrediseng
lonian public debt. The Greek state even agregmyoredundancy fees to all the British officialsedio
loose their position as a result of the Union. Tihdication takes places in September/ October 1864

After its union with Greece under the rule of Ki@gorge |, the whole local idiosyncrasy and characte
Corfu city is being compromised; its cultural amdellectual wealth is now subject to the choiceghef
Centre.

5 LITERATURE TESTIMONIES THE TRANSFORMATION OF CITY O F CORFU
PHYSIOGNOMY

Our first testimony is from Constantinos Theotokise of the major Greek novelists and
intellectuals of this era (late 19th century). Havel “Slaves and their Chains” is considered the
first social Greek novel. He was born and liveddgozat part of his life in Corfu during the timeth
the island was being incorporated in the mainldatef Greece. In his short stories one can find
strong ideological messages as he is trying topnée his time and the social landscape. In “Slaves
and their Chains” we watch the effects that the readity of the union has upon a family of Corfu
aristocrats. In particular we note:

The bad financial condition of many aristocrats daethe end of their tax relief and their new tax
obligations. Similarly the abolition of the usesgfifs (like the Russian pre-revolutionary servaats) of the
feudal previous system meant that they now hadagjowages to their working hands. The aristocrate wh
failed to respond to the new status quo were drigdsankruptcy and financial ruin.

The emergence of a new economic class of profesisi¢gdoctors and lawyers) together with the bankacs
high-level officials of the new administration. Thmbers of this new class seem to seek socialnéwm
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through marriages with members of the old arisiwcrdan addition, we see the appearance of the first
industrialists who have close relationships with tiew political landscape.

Throughout the book the decline of the old arisiticrmansions is presented through the descriptidhe
decay of their furnishings and decorations, anddikeppearance of heirlooms, which are now soldobut
financial necessity.

It is also evident the role that Corfu used to playthe past as a centre of international mobilitym
mainland Greece to Europe and as a place of rééudereek officials during the Ottoman occupation.

It is recorded the emergence of new suburbs likeosyaas places of residence for the new influential
economic classes. Those residences have elemantsyléhe old mansions but they also have moderd (e
of 19th century) European elements and facili{ips83)

Social events like ‘ball dances’ are used as thetimg places of the old and the new classes of
Corfu. (p. 83)

Corfu is also presented as place of migrationter®reeks that used to live in Europe and prefer to
stay there in their return to Greece, due to itslarities with the other European cities. (p. 89)

The new influential class is eager to raise ittustin comparison to the old aristocrats througdirth
participation in charitable activities and othepopunities they have to show their wealth. (p. 90)

Young people who study in Europe — mainly England &ermany — return either as agents of new
revolutionary social ideas or rationalised natigtiel dogmas.

The social conventions of the past continue toagpthe emotions of the new bourgeois. However,
the first cracks appear and moral deviances angsexkin exchange for money.

In many places in the book, a nostalgia of the roilg is being expressed; the old aristocratic
traditions and the metropolitan character of thg. ¢tor example, in the following extract, an old
aristocrat reminiscences during a social event:r“€Gty, so much admired by civilised nations ...
our poor island ... the last fortress of culture. Armhe of you, the young people, does not care any
more to preserve, not for our traditions and histahe glorious history of this glorious place,
nobody wants to remember those glorious yearsyrésat years of the Venice rule ...” (p. 116).

Finally, in the book (p. 230), one can also find #fmergence of the new social code and behaviour
that characterises the new Greek state: acquisifienplace as a civil servant equates to socidl an
financial stability. Those positions have now beeasn object of political influence and negotiation
for every government.

A lot of evidence of the transformation of the oitfy Corfu and its society are also included in Ttb&s’
extended short story “Honour and Money”. There ae gote the following:

The corruption of the civil servants who servetfitee will of the government that has appointed
them rather than the civil interest.

The rise of smuggling as means of bypassing theyhéaxation imposed by the new Greek
administration which has resulted in the incredsaany product prices.

We find there again evidence of the decline of mangtocrats and their need to achieve some
connection with the new financially vigorous uppeiddle class through influential marriages.

Due to the decline of the aristocrats, we see tgiisition of the old aristocratic mansions by the
new financially powerful bourgeois and high levidilcservants arriving from mainland Greece.

We also witness the first collisions of the polliparties on a regional level and the marginatgat
of the old aristocratic rule.

We also witness the emergence of the new workiagsct and their habitat at the margins of the city
— that is becoming increasingly self conscious sgeins to overcome the social barriers of the past
and demand a more central role in social activity.
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Nicholas Conemenos is a Corfu-born intellectual Wwed end of 19th and beginning of 20th centuryha
city of Corfu. In many of his texts that have tloenfi of chronicles or short stories we are allowkachgses

of the changes in the city or the preservationasfipular elements in its physiognomy. In particutaone

of his texts he writes about the changes in theofiiee Spaniada — the open space between theodick$s
and the city. He reminds us that in the year ofBhgsh “protection” the place did not have anyes apart
from one or two workshops that produced sweetsligndrs. He observes that in the years after thtn
many cafes opened in the area that expanded #etiing area outdoors, which slowly became a meeting
point for Corfu citizens , similarly to an ancie@reek/Roman Agora. He then continues to the nadstalg
description of buildings around the Spaniada draado not exist any more. In addition Conemenatera
little chronicle around the demolition of Porta Reto make way for a new road. The writer objedtthe
destruction because he believes that Porta Realenisnument, an arch which “for one reason on amoth
one finds in central roads in all the major Eurapegies and where they are and are consideredgesfe
the place...”

The Athenian writer Michael Mitsakis visited Couity twice in 1894, when he stayed for a whole yead
at the end of 1896 — beginning of 1897. As a rdsailivrote five short stories with traveller’'s imgsens. In
his texts we can note:

e The first impression of the city as his ship apphas the harbour and he gazes at the two Fortresses
— the OId and the New.

* He is impressed by the varieties of the bourgemskbof flats of Corfu city, with their tall and
narrow five or six storeys.

* He also notes the multiculturalism of the populatis the city which includes Greeks, Italians and
Jews.

* In his impressions from Corfu he lists the two pel of St George and St Michael, and of Mon
Repos. The former is work of the British Captainl &ivil Engineer Simon Whitmore. The front of
this monumental complex of buildings is inspiredRalladian models with its Doric set of columns
which is interrupted by the arches of St Michaal &b George so that it can then be reunited at its
ends around the north side of Spaniada, where lacated. Mitsakis acknowledges it past glory
when it was constantly used by the British Comroissr at the beginning of the lonian Polis and its
current museum status as it is now only used on@agfor the formal reception of King George of
Greece on his annual visit to the island. For Me@pds, Mitsakis informs us that is preferred by the
King and it is often used as the accommodatiomfembers of other European Royal families.

* Another of his texts is dedicated to the Prison€afffu city presenting their innovative buildingdan
operation. The Prison building of Corfu were erdctieiring the period of the British rule on the
island (first half of 19th century) according toetimodel of Panopticon Confinement Building,
designed by the British politician Jeremy Benthapart of the prison system reform. Bentham's
central idea was that the guard should be abledoas the same time all the prisoners’ cells. The
particulars in the organisation of the prison huaidg under his influence have been acclaimed as
progressive for criminal reformation and surveitlarby many philosophers like Michel Foucault.
The Prisons of Corfu, in use till the present dags built with some extensions to the central
building a little later than the hey-day of Bentharmrogressive thinking but with evidence of his
influence.

* Finally, another short text is dedicated to an tsigial pavilion” in the city, the Aspioti industifpr
the production of paper, where the writer obsetkiesclose links of the industrials with government,
since the later has become its sole customer.

6 CONCLUSIONS

In previous papers we have proved that literataiasgsocial visibility and presence in the worldbtigh its
interrelation with politics, law, technology, larage, education, property, individual's creativitydamany
other cultural elements and thoughts around impottaman issues. In this way, literature is aceeph
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those mechanisms and codes that transform simfdeérasocially meaningful facts. We have also codel
that the narrative action we can identify the retaghip of the writer with the space that he or bhes or
chooses to inhabit as part of their world of thegailoln all the narrative actions the writer isrgpdriven by
their concepts, ideas and impressions which aecttljr or indirectly linked with their social and Itwral
background and position, and influence their cloie@ven when those choices are made unconscidssly.
a result, in the novel we encounter the reflectibthe social group that the writer belongs to #relsocial
circumstances that they face while creating theehdvhese elements can present us with some vivédjés

of the urban environment, seen through a serigsrisms that add more interest, because they eaho th
ideologies and social situations that develop igeal and physiognomy of a space

By applying these results in the case of city offCowe have extracted interesting testimonies alioel
gradual transformation of the city form state calpiv a provisional city.

As we have seen, the recently established staBresce is struggling to establish a European ctearéar
itself, trying to adopt the characteristics of pexy presented in a middle- European society, flike
example, Belgium. Since most of the cities in tlstEsuch as Thessaloniki, loannina, Smirni, Alelxiarn
even Corfu, and in particular Constantinople, wadtéar more advanced that the state’s new capitiaéns.
So, many efforts were taken towards bring Athenstaspeed and making it a new national centre.
Therefore, the Union with the lonian islands anganticular with Corfu was subjected to this mdttallhe
city of Corfu was relieved of any cosmopolitan oetropolitan function and was demoted to the seat of
regional administrator whose influence was limitedhe island and the little islets of Paxis aroimdhe
other lonian islands were incorporated in differadininistrative regional offices. At the same tim# in a
slower pace, the laws and political ethos of maidi&reece started to have greater influence oeelifghof
Corfu citizens though they were often in confligtmthe principles that used to govern the socidtZorfu

in the past.
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1 ABSTRACT

With the proliferating conception and implementatiof ,spatial data infrastructures” (SDI) arounce th
globe, the interaction of state transformation gehnological innovation dynamics has entered tcati
stage. Spatial reference provides a common groonehich the vast majority of public and privatealaain
become directly interrelated - across all scala$ laoundaries. The resulting potentials for creatiegv
services, improving (cost-) efficiency, enhancingtional decision making, as well as increasing
transparency and participation have swiftly beebrawed (in this order) by almost everyone addrgsia
topic. Yet, the genuinely political character ofISOhas largely been ignored. But it is here thBl &ises
the more fundamental questions for the future ofi@&atic societies.

This paper starts from a brief outline of the cagei and normative framework of SDI. Sustained by a
global network of actors, this framework has alldw&DI to gradually evolve from a specialist techhic
issue to a mainstream policy instrument. Again& Hackdrop the examples of France and Germany are
used to illustrate the particular institutional dymics that the set-up of national, regional andll&DI's has
unfolded. It becomes clear that state actors (nakjoegional) and the private sector dominateptioeesses,
whereas the requirements of local authorities atlspciety occupy a marginal space on the agenda.

These common traits are finally discussed in thbtlbf ongoing state transformation and changingdfimu
level governance systems. Apparently, SDI's haveoime seized as strategic projects, helping to nactst
new representations of the state and to mobiliseurees at the urban level. At the same time, deper
political and structural implications have beendmad as they would question established authonitgl$e
sectoral divisions and governing practices. Theesfto escape the logic of depolitisation identifend to
prevent SDI from becoming an “information one-waiy'heeds to be placed back in its urban contéshel
starting point were local challenges and the neédsakeholders and citizens, it is argued, SDI actyally
offer an interesting opportunity for society tomaent its democratic culture and urban governagsems.

2 BUILDING “INFRASTRUCTURES”": THE DISCURSIVE FRAMING  OF SDI

Spatial data can be defined as data with a spatiatence, either direct (coordinates) or indir@ctdress,
postal code, etc.). This comprises not only gedgragata describing topography, positions of phglsic
objects (e.g. roads, rivers, buildings) and sp#tialndaries (e.g. authorities, cadastre), but thisgosition
of data objects such as socio-economic activiieutant concentrations or registration proceduteslay,
most data held by public and private agencies hdiseat or indirect spatial reference, which makpace a
powerful common denominator for interpreting ddtattdescribes the dynamics of society in any terit
considered.

A framework that aims to enhance the discoveryilaviity, quality and exchange of spatial data@ding

to certain rules is now widely referred to as atigpdata infrastructure (SDI). The concept firstexged in
the early 1990’s from international discussions agnepatial data experts i.e. practitioners andarebers.
Regarding the plethora of SDI definitions availabbelay, it is remarkable that these have mostlynbee
derived from an attempt of classification so famiag to interpret SDI by identifying common
“components” (data, standards, networks, policg,) etdimensions” (organisation, production, teclugy,
etc.), or main stakeholder groups (data suppkehriology supplier, user, etc.). This has in factticbuted

to a convergence towards a particular understariabitiy in research and practice (Nebert 2004; \iil§ian,
Rajabifard, and Feeney 2003).

However, such an approach implicitly assumes angimature” of SDI that appears to reside withintair
technological properties and organisational priesipand which is therefore deemed to become yealit
sooner or later. It thus underpins a rather detdgatic view that cares mainly for overcoming bamsi¢o
implementation instead of better understanding dbeial and political struggles that occur in preeti
through and about SDI development. For now, litdeno room is left for recognising the meaning of
apparent differences in the societal appropriatibepatial data technologies, and therefore thetpivole
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of the driving actors and their particular motivetence, there is a need to take a closer lookeatditial
construction of SDI, considering also the notionencepts and practices that have underpinned its
development. Here, discourse analysis can helptairofurther insight (Foucault 1971, 1978).

This requires to locate SDI development within iheader perspective of state transformation andgihg
systems of urban governance. Today’s talk of SDfaict appears to be strongly rooted in a humber of
interrelated discourses that have shaped the dawvelat of the modern (nation) state from the begignio

its latest post-fordist transformations. While theespective weight may vary from case to casesethe
discourses continue to have a major influence erdévelopment and institutionalisation of practicdated

to spatial data, with national and sub-nationaklevncreasingly conditioning the local sphere. lysiag
their interplay thus raises some more general guessiconcerning the character and purpose of durren
SDI’s than a discussion of its “nature” suggestse Tollowing sections sketch the key story linesjéd
1995) identified from case studies in France andnfaay, highlighting their cognitive references and
implications for SDI development.

2.1 Infrastructure - population - welfare

“Infrastructure” is a powerful concept with a lohgstory, closely linked to that of the modern stédtel8th
century Europe, the traditional conception of thebject/sovereign relation started to transform
fundamentally through a rising general search féciency and rationalisation in public administoat.
State power exercise became increasingly orientsdfaguarding individual security and prospetiotgh
policing, health care and other public services@ioames and Le Galés 2004). In this context theaguirof
infrastructure first appears, defining a key meandevelop the “wealth of nations” (Adam Smith),more
precisely the welfare of the population, conceigéds a totality of resources and needs.

For the first time, transport, water, waste, enexgg - later on - also communication facilities aneisaged

as crucial support systems for socio-economic igtitiat should be provided by the state, as thrgpamise
the distribution of highly homogeneous resourcesateled by everyone. This basic notion of infrastmec
has gradually extended beyond the physical fagslitio also include the related operating procedures
management practices, and development policiess framing a broad range of state activities and
increasingly also private sector operations (dudlilieralisation). It also maintains a highly positi
connotation as it is through infrastructures thatgayers obtain a tangible return from their goweents.

The concept of SDI suggests a continuity of thidaratanding, now also embracing the use of spddit.
However, this is precisely where the infrastructallegory results in a severe reductionism, siratial
data is of course far from being a homogeneousureso Rather, characteristics such as data types,
availability and quality that determine the actoedaning and utility of the data in different soaahtexts,
vary considerably. Further crucial differencesiateoduced regarding the schedule of data integngtivhat
comes when?), the rules of access formulated (vet® igand how?), and the capabilities and demafds
the actual users. Values and preferences are glie@iied both in the data and in the process of & up,
thus blurring the conceptual difference betweemastfucture and application. Hence, what is usually
depicted as a generic public good, objectively animy socio-economic welfare and efficient decision
making across sectors and domains, may in pratticeout to be a rather discriminating configuratiof
data, users and related practices, selectivelyuf@wgp power positions and resource allocations, and
ultimately influencing perceptions and understagdiaf the state, governance and territorial devetop.

2.2 Sovereignty — people - territory

Mapping and surveying are constitutive activities fhe modern state. To provide the grounds for the
control and administration of a resident populat{texation, jurisprudence), sovereigns drew onrthei
military’s expertise of measuring and dividing tleeritory they dominated (or intended to dominaie)e
continuous demand of the state for this activity 1e the establishment of the surveying professiod
specialised agencies, providing services for gawemnts and administrations. This crucial role of jag
and surveying for state formation is well reflected Max Weber’'s classic definition of the state as
constituted through sovereignty, people and tesrifof. Sharma and Gupta 2006, 22; Scott 1998,.369)

Obviously, SDI represents a great opportunity tdgodly rationalise the system of territorial obssion,
allowing to “zoom in” where required. Its strongdhyerarchical conception clearly connects tasksaiad
collection and management at national, regionallaodl levels, thus directly aggregating scalesform
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decision making. Moreover, the identity and legétay of some of the key actors in SDI developmedayo
is very much based on the above definition of tiates which is reflected in their discursive cdmitions.
State mapping agencies, cadastral agencies ancdeysuyv professionals thus tend to portray SDI
development as a logical extension of their traddl tasks. They successfully claim a “natural”
responsibility, simply derived from the spatial eefnce of most data and their expertise in dealiit
geographic data, thereby constructing a durabtdipation of their activities.

Inevitably, this particular perspective on SDI imgla strong emphasis on hierarchy and state ¢potro
physical geography (reference, topography, bouedpgribut also on serving an external demand for
information. It equally reinforces existing authgriperimeters (nation state, region state, county,
municipality) and their representations as thesmime transferred into electronic space throughlliabe
and access gates (portals). Therefore, althougtralgvcontested through the borderless informadjmaces
created, the Weberian state continues to matten\8bd's are built up.

2.3 Knowledge-based economy - market development - litadisation

Another argumentative cornerstone in the debate 8¢ is its assumed contribution to the establishihof

an informational or knowledge-based economy. Algiowidely interpretable, this concept primarily
suggests the growing importance of knowledge fanemic activity and competitiveness and has theeefo
become a strategic policy objective (e.g. Lisbaategy). Correspondingly, the first prospectivelysess of

the emerging spatial data sector in the 1990’s weakket studies, aiming to assess and quantifynidudet
volume that a broad uptake of spatial data teclyieboand the free trade with data could create. The
resulting figures were echoed by a cry for libesialj what was labelled a spatial data market frben t
outset. This emphasis fits well with EU and goveentrefforts for lifting public sector control ovactivities

that could be subject to competition, while thewgea public utility of SDI is not further explored.

With this focus on conditions of (private sectocrass to (public sector) data, an important psidgtset
regarding the development of SDI, which leaves stilg imprint on its design and functions. The
responsible civil servants are discursively redutedservice providers”, working to facilitate busiss
development and supply information to citizens.sTtiiientation is reflected by resources becomirayesk
towards getting “everything online” (defining stamds, interfaces, pricing policies, etc.) instedd o
rethinking government and administrative practiegated to spatial data.

2.4 State modernization - new public management - e-gexnment

SDI development has of course not remained unaffieloy the widespread turn to new public management
since the 1980’'s, seeking to extend market oriEmtain the public sector. The key objective of this
management philosophy has been to increase thg @ffisiency of governments and administrationsst
public sector ICT investments have thus been miailan the first place by accelerating public sesvi
delivery. Hence, we find a first generation of Eygindependent e-government applications realising
digitalisation of analogue services without modifyiprocedures (Hill 2004; Lenk 2004). In the follog
also notions of data sharing, virtual cooperatiod garticipation have started to modify regulatemd
practices, while the dominant orientation remainbé policy implementation and service provision.

This is where the use of spatial data technologp@ses in since it is presented as an opportunigdi@nce
efficiency even further. It is gratefully promotéd modernise the image of the state and its leaders
underlining possibilities for clever management domdter public services, casually creating new alisu
representations of the state (images, interneaisprtApparently, this emphasis is rather followthg spirit

of early e-government initiatives, prematurely subsg the vast potential of SDI under the narrow
categories of management and service provisiomowitmuch consideration of its wider implicatioms f
policy design or evaluation (cf. Snellen 2002).

2.5 Technological innovation - technology impact - infanation society

A key source that nourishes the thinking and tallabout SDI is also technological utopianism, aitjrs
that has been of major importance for the socedaption of new technologies. Its starting poirdmsideal
status of development in the future that is usubdged on an extrapolation of technological innowat
while largely ignoring the societal conditions afglementation (Webster 2002). In practice thisfisroa
position put forward by technology specialistsirigyto devise a better future to the best of tkeowledge.
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Society is then seen to transform under the impadechnologies, so that policies should facilittite
emergence of the anticipated information society.

The problem with technological utopianism is of muthat, while being fairly influential in curre8DI
developments, it is not reflecting societal requieats and tends to remain entirely apolitical. VBDI, the
utopian vision is the global level playing fieldrfdata exchange that would allow a largely unretstd
usage of spatial data by all stakeholders. Whike ¢auses may be noble or naive, the consequerze is
massive concentration of SDI on standards and mkswthus neglecting the applications and practibas
will actually build upon it. Yet, these will not b#etermined by a “perfect SDI”, but by the userd #re
multiple (local) restrictions under which they ogier. Unfortunately, technology does not offer anidgnce
here.

3 SDI CONCEPTIONS IN FRANCE AND GERMANY

The story lines sketched above provide the prindapgnitive grounds on which current SDI's are Igein
built up. It is through this discursive framewohat SDI has gradually evolved from a specialishhécal
topic to a mainstream policy initiative, constragti “SDI” as a policy issue, reducing complexities,
conveying normative connotations, supplying acégitimacy, preparing coalitions and driving ingiibnal
change. Most importantly, this framework has alldwe focus the debate over SDI on a particularo$et
arguments, while hardly considering others. It ferrrather dominant thrust that has become diffi€ulot
impossible for actors to question or challenge.

This section examines, how such discursive materiznates from actors in practice and how it isdei
deployed. In Europe, most national SDI's are culyeset up with a high-level political mandate fome of
the major geographic data producers (e.g. mappiegaes, surveying agencies, cadastral servicdje wh
the rest is usually being coordinated by coundilsimistries, administrations or Gl associatiorsngsen et
al. 2005). Referring to SDI developments in Franoe Germany, similarities exist in this respecthwit
intiatives at the sub-national level, whereas atltital level the diversity of approaches is comsitile. To
illustrate the institutional dynamics that have mhemsettled through SDI in these two countries, kbg
milestones are highlighted in the following, idéyitig who took the initiative and what forms of énaction
were involved. Furthermore, also the principal otyees formulated and issues addressed by thesaater
reported to portray the conceptual orientatiorhese processes.

3.1 The French approach: IFDG

The development of SDI in France is essentiallyk@aiby a confrontation between the traditional nsoole
public geographic data production and servicegesgmted by major national agencies, and the deffieand
liberalisation advocated by the private sector imassociations. The government has thus beelabsg)
between these positions, trying to defend the éstsrof its agencies through the responsible mieésand

at the same time to mediate towards the privat®isaad favour market development. Only in recegarg,
some emphasis has also been put on the role ofagdg information systems in e-government ancestat
modernisation. Local authorities, although the @pal users and producers of spatial data, hawegdla
fairly secondary role so far.

Geographic information became an issue in Frentlona politics as early as in 1983, when the adntr
national mapping agency (IGN) decided to quit theppration of their 1:25.000 scale maps. The specia
status of the IGN, a large independent public bodgler the auspices of the ministry of public works,
required to recover half of its costs from its omsers i.e. mainly local authorities and to a miextent also

the private sector and civil society. The decisidrthe IGN was therefore based on cost efficiengg a
demand considerations, but the implicitly growirgrenercial orientation was critically observed by th
private sector, denouncing a distortion of competit Also coordination of IGN data production witie
national cadastral agency DGI (controled by the esaninistry) became tenacious as the IGN tended to
diminish its consideration for other authority regments.

Consequently, the minister of state created a cesion led by the minister of maritime affairs witre
brief to reflect together with private sector aston a “general policy of French cartography anagaphic
information”. Based on an analysis of the hist@imlution of geographic techniques and the economic
situation of “the geographic information sectoffe tcommission underlined the need to pursue anébree
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“traditional activities” (mapping, cadastre), to desnise and decentralise data production, andgpastithe
development of the sector identified.

Most importantly, the work of this commission wastnued through the subsequent creation of adnati
council for geographic information” (CNIG) by lawn i1985. This council is mainly composed of
representatives from national ministries (17) dmnational data producers (11 including surveyavkjle
also counting local authority representatives (@egion, one agglomeration, two mayors) and two
independent experts (scientists). The CNIG lack®ranal decision making competence but acts as a
consultative body for the government in geograpiiiormation issues. Beyond coordinating public sect
data production, it is also in charge of other atpef geographic information such as RTD, usedsge
international cooperation or exportation. The CNI@refore forms a central relay for the main irgese
involved in SDI development. Also at the county dedépartement) similar committees have been
established by the government with a focus on @patuhg local activities related to spatial datedD(G).
They equally form consultative bodies and are pezsby the Préfet. However, any substantial inftesrof
the CDIG’s cannot yet be discerned.

Responding to the urge to better articulate itergdts in the emerging circles of national levatisien
making, the private sector founded in 1986 a natiéassociation of geographic information” (Assdita
Francaise de I'Information Géographique - AFIGE®Jith its slogan of “Modelling the world to better
understand it — such is the Leitmotiv of this depéhg technological domain”, AFIGEO launched stsdie
“the demand and functioning of the market, evahgtbstacles for its development” (CNIG 1998). It
organised multiple events to facilitate exchangevben key actors, also in cooperation with the CNIG

The IGN, however, was very much aware of its owospects in this emerging market and effectively
evaded the efforts of AFIGEO and CNIG in fear ofiftg its private financing pillar in exchange of a
potentially shrinking and unstable public one. Agsult, for almost a decade the struggle revolaraynd
the future organisation of geographic informatignduction and usage became an internal issue t sta
agencies and ministries, with only minor developtad¢n be observed.

The process was revived after the 1997 generai@hscand AFIGEO published its influential “whitedk”
titled “French geographic information in the infation society — status and proposals for actiorPFIGEO
1998). The white book proposed five axes for policientation: 1) achieve a quick coverage of nation
territory (reference data and metadata), 2) devptogate Gl and IT businesses, 3) clarify markdéesu4)
launch export activities and 5) develop researchetucation. Its central message was thereforeview
the status of the IGN in order to improve costogficy and enhance economic activity and employment

Two government reports commissioned by the primaigter in 1999 and 2000 then picked up these
recommendations and preconceived a new policy frarie The first report (“Lengagne”) suggested the
creation of a coherent public reference databasthénational territory (référentiel a grand éthelRGE)
and a fundamental modification of the IGN statuakimg it responsible for the integration and maiatece

of the RGE and requiring public data delivery atderate prices. The second report (“Mandelkern™jtba
state and new technologies” concluded that, in géneublic digital data publishing should becomiegal
obligation, being free of charge for data “esséftiathe exercise of citizen rights.”

In consequence, the government decided in Feba@¥ to fund the creation of the RGE (72%), eniingst
this task to the IGN as principal responsible fooduction, integration, management, maintenance and
dissemination. It defined the RGE contents (refegentopography, perimeters, orthophoto, cadastre,
addresses) and fixed 2007 as the horizon for étisegion. Moreover, the government gave geographic
priority for realisation to “zones of strong ecoriornhallenges”, where data availability was consideof
particular importance. The status of the IGN wantbfficially reformed by a decree in 2004, safeding
especially competition and introducing local autfyorepresentation in its management board. Inljgra
the main objective of the CNIG was reformulatedt@as‘achieve the adoption of a national policy of
implementation for a national SDI (Infrastructuraicaise de Données Géographiques - IFDG), comgrisi
metadata, reference data, common specificatioasgdatds and norms, as well as legal and econortéc da
access modalities” (CNIG 2001). Activities of th&liG now also started to show results in other dosai
When in 2004 a new national e-government straté@@®AE 2004-07) was adopted, it contained a first
explicit reference to geographic information usanfed within the general topic of enhancing service
provision (“more”, “user-friendly”, “trustworthy”)and making public administration more efficient
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(Ministére de la Fonction publiqgue 2004). Thus,this respect the related strategic action plan kpain
envisages to promote the use of GIS to improve midinative decision making and service delivery.

The narrowness of the orientations that governdékate at the national level becomes visible when
regarding local initatives related to spatial d&dare, the variety of approaches and applicatisnsroad
also since many of them were quite ahead of thieratlevel, thus developing rather independentiyrf

the emerging conceptual framework. Most notablyadidition to issues of technology and data exchange
cost reduction, service improvement or economicettgment (CNIG 2000), here also concerns for
changing procedures and stakeholder relationsgpiagnportant role.

For instance in the Lyon agglomeration, where #&as for integrating and treating geoinformatioated
back to the early 1980's. The main interest ofdgglomeration authority (Grand Lyon) at the timesvi@
use a common geographical reference and to establimme for data exchange between all municipalit
in order to enhance planning procedures, regardlfe8 existence of a national reference. In paralso
the development of metadata and public data deli@aper, electronic) have been fostered, as vgetha
definition of a tariff system for data selling, nady this entire system operational by 1999.

In 2004 the central city’s planning agency (AULars¢d to develop a spatial information system stale
without any institutional representation (urbanioey Here, the key issues are rather the cerdtadis or
decentralisation of tasks and responsibilitiesjnitej degrees of public data access that accounthi®
particular sensitivities of the different admin&tons and political representatives, or achievingsensus
about territorial representations produced by & gystem.

On the contrary, in the adjacent départment Ldiee dgency for public works (DDE) decided in 2000 to
initiate a public information platform by first malg all its digital data available for free, thusriing the
common SDI philosophy upside down. Here the procesxpected to advance as stakeholders identify
requirements and options for harmonisation, daaairsty or participation that can gradually be trated into

a technical framework drawing on open standardsGDG

Thus, at the local level it is the very culture ajoperation and participation that is put to thst,te
questioning the established regulative, cognitive behavioural frames. When civil society can datih
policy making or evaluation, and how public ageadi®em different levels and domains can work togeth
in a specific territory appear to be questions ttexive directly from the development of new spatiaa
practices.

3.2 The German approach: GDI.DE®

In Germany, the development of SDI is largely dnitgy the regional surveying agencies in conjunctidth
the private sector and their respective associtiDae to the federal structure, it were initatiresome of
the Lander that led the way, while the federal goreent has taken up the issue with a certain délaypw
essentially follows the emphasis of the principetbes on developing the “geoinformation market”,ileh
also placing the debate in the context of the f@deigovernment initiative. The government has jales an
organisational framework that coordinates betwaendifferent federal ministries and agencies, &ggonal
surveying agencies and the private sector. Sintdldine French situation, local authorities have e any
significant influence on the general process stiaroften established their own priorities.

In the German system the responsibility for mapg@ing cadastral activities is with 16 specialiseenages

of the the Lander (Landesvermessungsamt - LVermmdstly under the authortiy of the respective
ministries of the interior. At federal level theagencies cooperate within a common association JAdV
while a national agency for geodesy and cartogrg@§G) produces complementary data sets at larger
scales. During the 1990's the LVermA's have beetjesii to a general restructuring of public
administration, following the philosophy of new figbmanagement. This resulted in a change of status
from public administration to public corporationafhdesbetrieb) i.e. legally dependant units thataipeon

a commercial basis. In parallel, the AdV has beankimg on a national data model for topography
(ATKIS), which after 1996 has become extended tdwantegrating references (AFIS) and the cataster
(ALKIS), now commonly referred to as the “AAA moddtorresponding to the French RGE). All three
components have been registered by the AdV asnradks, apparently with a view to their commercial
exploitation.

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Marc WOLFRAM

In 1994 a ,German association for geoinformatioDDGI) was founded by the key private sector actors,
but also involving some particularly active pubdigencies such as the LVermA of North-Rhine Westfali
(now represented in the DDGI board), Lower Saxamd Hesse or the BKG. The objectives of the DDGI
have been formulated as to ,underline the impogaot geoinformation; represent the interests of the
geoinformation economy; enhance offer, access tardlardisation; carry out political lobbying; opits®
economic utility [...]“. Furthermore, the activitiesf the DDGI are underpinned by working groups
established for the topics of education, geodatek@bageodata economy, SDI for infrastructure paevs,
resources and environmental protection, commumicagnd public relations. It is with the establisimtef

the DDGI that the notion of SDI started to spreatag spatial data practitioners in Germany, comgige
e.g. the fact that the first global SDI confere(@&DI) took place in 1996 in Bonn, hosted by the@D

It is therefore not surprising that various SDI elepments at the sub-national level preceded thosee
federal level, especially regarding the case oftiN&hine Westfalia. Here, the government and therinA

of the Land launched in 1999 the SDI initiative “GBRW”, building on a previous campaign for media
and IT business development (mediaNRW). First diess were focused on organisation, standards and
specifications, followed by a competetive selectimal promotion of pilot projects for the definitiof SDI
components. In 2001 a public-private partnerships weeated for the operative management of the SDI
initiative (CeGl GmbH), defining an organisatiosaiucture that regulates decision making and caoatutin
among the participating actors. The main objeatizthe GDI-NRW is to ,[...] activate the geoinformati
market. To this end, different technical, legislati socio-economic and logistic obstacles have €o b
identified and overcome, as well as support measanel infrastructure projects developed* (CeGi 2003
Hence, between 2001 and 2004 broadly disseminatedah market studies have been commissioned to
quantify potentials and specify barriers.

At federal level, a first visible reaction to thewloping German ,geoinformation” discourse was the
creation of an ,interministerial committee for gefmrmation* (IMAGI) through a cabinet decision i998.
This body, chaired by the ministry of the interiand physically hosted by the BKG, is composed of
representatives from 10 ministries dealing withtighpadata and the AdV as an observer. Its brief was
summarised as achieving “a concept for efficieniadlaanagement by federal state agencies, harmiomisat
between federal and regional authorities regardimgroperability and questions of data pricing,
implementation of norms and standards, and awaserasing regarding the significance and utility of
geoinformation, considering marketing approachegfiblic data selling”(IMAGI 2004).

In 2001 the federal parliament responded to a gsteongly driven through the DDGI (e.g. orgargsin
business lunches with MP’s) in a first decisiontloa “use of geoinformation in Germany”. In this id&mn

the parliament requires the government to takeomadth order to enhance the set up of a national, SDI
following the example of the USA. It thus calls far closer cooperation between levels and sectors
(public/private) in order to “modernise economyieace, administration and policy” (Deutscher Burtdgs
2001). This was followed in 2003 by a second panrdiatary decision equally initiated through the DDGI
requiring improved coordination between federal aedional levels, and underlining especially the
conclusions of a study commissioned by the fedemlstry of economic affairs. This study highligtitehat

the “commercial use of geoinformation has a highnemic potential and can develop into a market sggm
with considerable added value, qualified employnaemt highly innovative products”.

On the operational side, the IMAGI had propose@001 a three-step concept for developing the naltion
SDI (Geodateninfrastruktur - GDI.DE). It envisagdd 1) establish a metainformation system
(GeoMIS.Bund), 2) harmonise data stocks, and tr&jlually start implementing a national portal data
provision (GeoPortal.Bund). In 2003 the heads giamal cabinets adopted an organisational frameviark
the set up of the GDI.DE - meanwhile also registexe a trademark. It distinguishes a political ra¢on
through the existing e-government working group $&6retaries of state), and a conceptual coordimdaty

a steering group and the “commission for the geométion economy” (GIW Kommission), led by the
ministry of economic affairs. The steering grougaschaired by the ministries of the interior amdromic
affairs and comprises representatives from theorediministries (16) and the main associationsooél
authorities (3). Similarly, for the technical maeawent two offices have been created, one for the
“geoinformation economy” and one for the GDI.DE.idktructure reflects very well the definition dDIS
provided by the AdV in 2002 as the “[...] technolagicpolitical and institutional measures to enstieat
methods, data, technologies, standards, finaneehparsonal resources for the production and agdic of
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geoinformation are made available according tar¢lggirements of the economy” . Support in thisction

is provided in particular by the GIW Kommissiontifiamulated in 2005 a memorandum titled “digitiaw
material’ geoinformation — a contribution to safegling Germany as a business location” (GIW
Kommission 2005; AdV 2002).

Regarding SDI activities at the local level, ifirst of all remarkable that the associations aflcauthorities
have mainly acted as observers, thus acceptingltéoe they have been assigned. Only the association
German cities (Deutscher Stadtetag) in North-RMWestfalia has picked up the issue of SDI, trying to
provide some guidance for its members. Howeveresthis initiative was driven by its working grotgy
municipal mapping and cadastres (composed of lspatial data practitioners), the results have been
manuals on “geodata management” and “marketing cipali geodata”, mainly following the approach of
the AdV and the IMAGI. Consequently, the Stadtetagst of all suggests to focus on an efficient a@ntr
geodata management and data delivery for commestiak by transforming the local cadastral depantsne
into “content providers”(Stadtetag Nordrhein-Welsifa2003).

The example of the Bonn region illustrates, thoughy local actors have also discovered new chadigng
and options related to spatial data. Here, theanity its region were confronted with a particulaaltenge
after the 1991 decision to move the German cafutaitions from Bonn to Berlin. A new inter-municipa
cooperation was therefore created (Regionaler fgkngis Entwicklung, Planung, Verkehr - :rak) tonmage
structural change. While it first focused on thesleonflictive issue of housing, more difficult icgsuch as
leisure or retailing/centers have been addressed tme. This work of the :rak has been supported
increasingly by the creation of a “regional onlplanning system” (ROPS), developed in cooperatigh w
universities and private companies. As the systeawsl on data from the different municipalities, keyues
have been to agree over data types to be incogahrdifferent access levels (public, restricted)wall as
the representations to be created. Spatial dategngh& appeared, is essentially a question oblething
mutual trust and a framework of social practiced tan make it meaningful.

4 SPATIAL DATA AND URBAN GOVERNANCE

The sketched cases of France and Germany illusietemuch SDI development is intrinsically linkes t
ongoing transformations of the state, its instituéi and governing practices. In this, it exemdifée new
type of strategic state intervention that charésxethis process at present. While theoreticaludisions in
the 1990’s still predominantly invoked the inevitabstate in retreat” or its “losing control” (S&sg, today
a broad consensus exists in recognising the cadicantral role of the state, as well as a quaidathift in
the forms and orientations of state power exertiae does not contradict the main trends of destébin,
denationalisation and internationalisation (Maclaod Goodwin 1999; Brenner 2004).

Having acknowledged the increasing involvementhaf private sector and civil society actors in polic
making since the 1980’s and therefore a growingatiem of sites, themes and techniques of polioy (L
Galés 1995; Benz 2005), it is the expanding nowaatse of the concept of governance in policy fitibelt

is significant here. Governing has thus become dhe of designing interaction processes between
stakeholders that ultimately should produce therel@gesults, drawing on a wide range of toolsaket
influence. The capacity and skills that this regsihave therefore become a decisive productionrféot

the competitiveness of the territory concerned\{@and Lefévre 2003).

This is precisely where also the orientation ofestection has been subject to change. While then&sgn
welfare state focused on the national scale fouletiye intervention to secure its accumulationmeyg the
past twenty years have seen a growing concern eofsthte for developing its major urban regions or
metropoles. This is reflected in the conceptiostaodtegic projects to directly enhance urban coitipstess

and exploit endogeneous local resources, rangong the transfer of competencies or targeted incatidin

to large-scale transport infrastructure constructibis thus the recognition of cities as “motofsgrowth”

for the national economy that has fostered an alegit between national agendas of deregulation and
systems of urban governance (Brenner 2003).

These changing forms of intervention and orientatian well be traced in the development of SDIranEe
and Germany. It is a particularity of SDI that thitiative originates from the private sector apéital data
technocrats, strongly focused on technologicalvation and business development. The proximity betw
both positions, however, has been favoured by thvarecing deregulation of the mapping and surveying
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agencies through state policies, which is most emhtic in Germany regarding the registration ofrthe
products as trademarks.

The decisive state response of making SDI a ndtjoley initiative of high priority was then basegbon

the growing recognition of the strategic importammfespatial data for linking two core policy strand
namely enhancing economic development and comyatitiss and improving the efficiency of public
administration (e-government). It is equally motad by the opportunity provided through SDI for
reaffirming territorial coherence and identities, the vanishing boundaries in real space are reglay
virtual boundaries and access gates (Mitchell 2008 emerging interest coalition between state and
private sector actors is well reflected in the @pts and arguments exchanged. SDI is thus regarded
splendid opportunity for mobilising local resourcasalocking the “treasure” (Greve and Naujokat 206f3
spatial data by building this new infrastructure.

To this end, a range of policy instruments havenliEployed. New forms of interaction have beentedka
including associations, committees, steering grpoapsncils or commissions across levels and domalhs
following specific regulations of participation adédcision making. These new structures raise aqresbf
representativeness and legitimacy, in particulayarding the weak role of local authorities, which i
reflected in the lack of corresponding concernthernational debate. Their conceptual absence axtints
the relevance of local authorities as the principalducers and users of spatial data, as they baen
estimated to make up for 60% of all spatial datpliegtions (AFIGEO 1998). Nevertheless, with SDé th
urban level rather appears to be instrumentalisedaamere “content provider” and to support a
rationalisation of public administration.

5 CONCLUSIONS

As it is conceived today, SDI suggests a separdt@iween a data providing infrastructure and appbaos
that build upon it, selectively using the data fieggh This utopian perspective neglects that ircdlp
practice the starting point is often the appliaatisetting up infrastructural fragments that cappsut it. By
giving priority to the “infrastructure”, however,ogernments and private sector actors have proviled
strong conceptual frame that is far from being r@utegarding its outcomes. Its consequence is that
resources become shifted towards creating an jledfiorm for data delivery, that existing institutial
settings and representations are being reinfombdreas the difficult task of rethinking duties adctices

in the light of spatial data usage remains und&i&l. thus largely evades any discussions of itsipless
implications in terms of actor relations and cdilex decision making processes, simply depicting de if

it where a “raw material” devoid of meaning. Theref a definition of SDI as a governance system
modifying public and private decision making forrji@ular purposes seems more pertinent than one
distinguishing different “components”.

To develop alternative concepts of what SDI coaldd) be, it might be useful to take a closer lablocal
level initiatives. The examples given above mayehiistrated the kind of political challenges pdses
spatial data sharing implies creating new transmaes. Starting from extreme fragmentation and aswke

(of data, archives, systems, etc.), the gradualtyeilasing availability of and access to spatiah datd the
choice to support selected applications by pricajppear to be of strategic importance: When, whrat &f
data should become available for whom, and for Wwiparpose — these are the questions that need to be
asked. The new shapability of spatial data usage toncerns the relation between government levels,
between policy domains, between authority perinsetand between citizens, public administration,
politicians and private business (Reinermann and lwacke 2002). Apparently, these are essential
parameters of urban governance systems. It is thatespatial data applications could help reinvenal
democratic culture and decision making by develgpgiaw forms of knowledge production, exchange and
presentation for policy processes..
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1 INTRODUCTION

The objective of CROSS-SIS project is to enhaneeube of spatial data for spatial decision makimg i
crossborder settings, promoting the modernisatiathe regional administrations, the use of INSPI&is
the development of the information society.

2 COOPERATION IN CHANGE ON BORDERS

In the developing Information Society the accessptial information will be a key factor for stielated
decision making and could be defined as an infuagire component. Therefore, Spatial Data Infrastnes
(SDI) are currently developted on different levietsn local to European.

A set of organisations collect geographical datatbey have little or no contact with other orgatisns
doing similar work in neighbouring regions (frometEuropean point of view the INSPIRE directive will
focus on the harmonisation of the European devebops).

The CROSS-SIS-project is partly financed by theogaan Union within the Interreg Il C program witte
aim to enhance the use of spatial data for spd&aision making in crossborder settings, promothmy
modernisation of the regional administrations, tise of INSPIRE and the development of the inforomati
society (www.cross-sis.com). Some further objestiaee to achieve greater efficiency in the acdaisit
maintenance, management and distribution of spdagh both at regional and cross-national levek Th
ambitions of the project are closely related to theectives of INSPIRE (http://inspire.jrc.it/) -0sa
decentralized approach is favoured, also to gdvéurin modernizing the regional administrations andlly
arrive at e-government.

1. Government of Navarra (ES)

2. Provincial Government of Lower
Austria, Spatial Planning & Regional
Policy (AT)

3. Surveying and Mapping Agency of i
NRW (DE)

4. Institute for Geoinformatics, University
of Munster (DE)

5. State Office for Data Processing and
Statistics NRW (DE)

6. Trabajos Catastrales S.A. (ES) NAVARRA
7. Province of Gelderland (NL)
8. Province of Overijssel (NL)

OVERI)SSEL

NORTH RHINEWESTPHALIA

LOWER AUSTRIA

Partners of CROSS-SIS

In 2005 all participants Lower Austria (Austria)el@erland and Overijssel (The Netherlands), Navarra
(Spain) and North-Rhine Westphalia (Germany) amaythe available SDIs in their regions. A method to
evaluate SDI initiatives in a cross-border conteas developed by the Institute for Geoinformaticsha
University Minster and used to identify a best-pcacin each region. Based on this exchange of keaye
and experiences two pilot-projects are currentlglemented in 2006. They should serve as an “opdoer”

a European spatial data infrastructure as envidibgyd NSPIRE.
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statistic planning| __—7
pilot pilot

Cross-SIS - Architecture for Web Services

The application of this spatial data at a crossieolevel is undoubtedly a crucial element for $bhpport of
crossborder management of various domains, e.gerwaanagement, tourism, environmental protection,
statistics, etc. This could also be a drive for deselopment of both cross-border services andegies
even to the extent of common policies on Spatiarmation and data management

3 GENERAL OBJECTIVES OF CROSS-SIS

The objective of CROSS-SIS project is “To enharime use of spatial data, as a crucial source fdiadpa
decision making in cross-border settings”. The galngbjectives of the proposal are:

» Demonstrate how Spatial Information Systems caa bategic tool and contribute to the strategic
objectives and decision-making process in crosddyaregions.

« Provide solutions/services for cross-border spatfakmation use by the customers in the European
Regions.

* Promote spatial data as a decisive component &tiaplecision making in cross-border scenarios.

* Optimise and share investment, human resourcesteghdology applied to spatial information in
cross-border regions.

« Promote the modernisation of the regional admiaiistns and the use of INSPIRE to attain effective
e-government.

* Promote spatial data as a crucial component ad¢welopment of the information society.
« Provide a collaboration reference for other intittus and regions.

« Improve the know-how on cross-border SIS of theeetgpparticipating in the different workgroups
defined in the project

» Spread the knowledge of the experiences on spat@lagement and policies of the regions
participating in the project

e Execution of studies and prototypes of the manageroé cross-border issues in the areas of
statistical and planning.

* Increase the know-how and experience of the expartscipating in the Workgroups with regards
to the technologies and standards to be implememethe European regions for achieving a
European Spatial Data Catalogue.

* Increase the efficiency of the use of SIS as atkeyin the management of cross-border activities
and issues in the areas of statistics and planning

« Detect potential collaboration ideas on these stbjor deepening in the cooperation work between
the regions.
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4 PILOT APPLICATIONS
In the CROSS-SIS project pilot applications are@ntty set up in two specific areas:

4.1 Planning

The purpose of the planning pilot is to develop &BAGIS-client that presents comparable regional
planning data as interactive maps at a Europeasi. l&éhe added value of this pilot is not only t@sent
planning data in a cross-border context free ofgdaia the internet, but also to follow a serviceented
architecture by utilizing OGC (Open Geospatial @otism) -compliant technologies. Using these, the
planning data is integrated into the WEB-GIS-amgilan via standardized Web-Map-Services (WMS) that
each partner will set up. One advantage of thisgs®e is the fact that the preparation and the tipegda
process for the data are both done decentralizehbtly partner region. Another advantage of the ViEEB-
client is the easy-to-use approach for both begsaad experts. The technical architecture is &irad to
conveniently enable users to interact with the iappbn (choose regions, level of plans, show #lated
documents).
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The next step in this projct will be an investigati how reference systems could be changed autatiati
(a new topic, during the CROSS-SIS-project an aggrato handle this topic came up). In addition the
integration of additional decentralised servicesusth be supported.

4.2 Statistics

In the area of statistic the difficulties in harnmong European data are obvious, showing livingdittons in
Europe. However, with CROSS-SIS it will be demoaistd that with distributed interoperable web servic
technologies, which constitute the base for anyano®&DI, it is possible to discover, retrieve, ailize and
analyze spatial data regardless of the factualipalylocation of spatial data repositories and geogssing
facilities. This is a precondition for a seamlesgiyegrative application of spatial data by statsst
professionals in cross-borer settings. But the destnation will not avoid addressing current sentadtta
problems. In contrary, it shall also reveal fiefds future research. The purpose of the statisfidal is to
develop a WEB-GIS-client that presents regionalstieal data as interactive maps at a Europeasl.ldhe
added value of this pilot is to present statistazth in a cross-border context, free of chargehganternet,
and also to follow a service-oriented architectwyeautilizing OGC (Open Geospatial Consortium)-coiam
technologies. Using these, the statistical dataalso integrated into the WEB-GIS-application via
standardized Web-Map-Services (WMS) that each pamill set up. As a special option it is possitibe
search for customized selected indicators from ESRAT on a regional European level. The search tesul
are visually represented in maps.
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5 CONCLUSIONS

The author wants to give an overview of the CROES80ject, including the state-of-the-art of thBlS
initiatives in the participating regions. He alsants to explain the basic principles that have loes®loped

to implement a spatial data infrastructure at dorey European level and that direct the specificadf the
two pilot projects.

As the project is closely linked to the INSPIREngiples the main objective of the project is achiif the
prototypical system provides the platform for Eweap regions to represent their kind of data.
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1 ABSTRACT

In this paper we will present scenarios of land cisange on European scale that were developeckein th
course of geoland, an Integrated Project fundedimvihe 6th framework program of the EC. The Spatia
Planning Observatory, which is part of geoland| géinerate products and services based on EOgiaia,
spatial and statistical data, fulfilling the demaofdspatial planning as provided by European, matfi@and
regional regulations and policies. The productsserdices comprise indicators, spatial typologesvall as
models and scenarios, which are presented in talguiphical and map forms.

Scenarios of land use change provide alternatieevssiof future landscapes, depending on the underlyi
assumptions of the scenarios and the modellingoapgpes applied. The aim is not to forecast future
development, but to reveal impacts of economy, edpcand current spatial patterns on future spatial
development and to show different pathways of apadievelopment. Our scenarios focus on the
development of artificial surfaces such as resideareas based on statistical Eurostat data andIiSPD
Land Cover data in a selected European test redton. modelling future landscape scenarios past
development patterns were analysed and interreati@tween land use, economic and demographic data
were derived. The methodology of multiple lineagressions was applied to learn more about the
relationship between settlement development andrakexplanatory variables which have been idetifi
as driving factors for settlement growth (or deglisuch as demographic development, economic stasct
and changes, etc. The resulting linear regressjoatmn statistically explains past land use charagel can

be applied for estimating future land use chang@agos. A common scenario approach is the extasipal

of current trends into the future (business as luguend-scenario) assuming that no change of otirre
policies and driving factors occurs. Additionallye will present scenarios that result out of akke
assumptions on population development using paopulairojections from Eurostat (baseline varianghhi
and low population variant, no migrations varianigh fertility variant, younger and older age pl®fi
population variant).

Traditional scenarios mainly focus on either lasé or statistical data as input. The specific aggtan our
scenarios is that statistical, not land use reldtd such as demographic and socio-economic develut

are considered as driving forces for land use ohmafdws, the interdependency between society and
landscape is incorporated into the scenario cdloak In this paper we will explain our approanhdetail

and present different scenarios of land use chahdglee European NUTS 3 level derived from regressio
analysis demonstrating the interdependency betdestographic and land use development.

2 INTRODUCTION

The land use change scenarios presented in thés pagre developed in the course of the Integratepk&t
geoland, funded within the 6th framework progranthef EC. The Observatory Spatial Planning (OSP) is
part of geoland and aims to introduce innovativette®bservation (EO) derived land cover/land use
products into spatial planning procedures and nusth@he land cover/land use data are combined with
socio-economic information and integrated in Gl®cedures and models (for details see www.gmes-
geoland.info). The OSP-consortium comprises useid olitical representatives as well as research
organisations and companies. The European poleydwork is considered in the project by referrmgie
European Spatial Development Perspective (ESDP)tarfchdings from the European Spatial Planning
Observatory Network (ESPON).

Within geoland the team of the Austrian Researcht€s, division systems research, was engaged in
developing spatial typologies, indicators, land tra@sformation models and scenarios on Europeale.sc

European spatial indicators developed from our teathin geoland were already presented at the CORP
2006 (Steinnocher et al. 2006). These previous svatkeady revealed patterns and dynamics of laed us
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change in Europe. Thus based on these findingsinved to derive potential future transformationtgrais
for residential and industrial land use on Europsaaie. These scenarios will be presented in tpep

We chose the scenario technique, because on thkamukit is crucial for planners and politiciansgeet a
picture of a plausible future world, in order tovep strategies and measures for or against ogertai
development paths. On the other hand it is notiplesgo predict future development in its whole
complexity. Thus, the technique of scenario plagns a good device for exploring different possible
futures, for facilitating the understanding of cdexprelationships and for creating an awarenesiftarent
possibilities. Scenario construction appears t@téall-rounder” in the field of complex problemlgiog
(Wiek et al. 2006). Different scenario typologiedse However, several typologies reflect the vithat
futures studies explore possible, probable andmeiepable futures (e.g. Amara 1981, see figurenhjch
means a differentiation into the questions What halppen?, What can happen? and How can a specific
target be reached? (Bdrjeson et al. 2006).
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Figure 1: The “futures cone”

Source: Voros 2005 adapted from Hancock and BeZgd 1

Another frequently used approach is to distingussienarios between extrapolation scenarios, expert
judgement, inclusive approaches and imaginativeaggmes (Kuhlman et al. 2006): Extrapolating sdesar
are based on the extrapolation of existing treagpert judgement draws on the knowledge of exadrtsit
driving forces and most likely developments, inolasapproach means that a set of future scenasios i
developed in the hope of also capturing the “réaltire (applied e.g. by the Intergovernmental Pamel
Climate Change (IPCC 2001)) and the last one,rtaginative approach, asks people to image thingshwh
might happen in the future (applied e.g. by PRELUBject implemented by the European Environment
Agency).

The scenarios developed in the geoland projectatoaim to exactly forecast what will happen, but to
provide alternative views of the future based ojomariving forces. We start with an extrapolatsaenario
and develop further a set of future images of Eeappland use patterns. Our scenarios of land wmageh
visualise images of potential future landscapepgedding on the underlying assumptions of the soehar
and the modelling approaches applied. The aim igméorecast future development, but to revealdotp

of economy, society and current spatial patternsfutare spatial development and to show different
pathways of spatial development.

3 DATA AND TEST SITE

For spatial analyses and scenario modelling astesof approximately 390.000 km2 has been chaoshbith
comprises Austria in its centre and covers theosunding countries including new EU member statése T
test site represents a wide range of heterogergamggaphic landscapes including Alpine areas, tostees
as well as flat terrain with urban and rural arddssides Austria, it comprises the Czech Repubidt a
Slovenia and also parts of Germany, Slovakia, Hongad ltaly are included. Figure 2 shows extert an
location of the geoland test site within Europe.
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Figure 2: Land use patterns of the geoland tesst sit
Source: land cover data: CORINE land cover leveldD(2

We aimed to derive land use scenarios with the loélgtatistical data and current land use patterns.
CORINE land cover (CLC) data on level 2 deliveresib spatial data for analysing land use pattenas a
calculating land use changes. CLC data providesaergial basis for spatial analyses on Europede,sca
because they are derived from satellite imageryamaillary data sources on a standard methodolagy a
are classified by a common nomenclature (EEA, 19989us, CLC databases are a valuable source of
harmonized data on land cover patterns and chaigese 2005 CLC data are available not only for one
single date, namely the year 1990, but also fol0268@ the same time, the first data base (CLC 19¢4)
revised and corrected, in order to allow compariagalysing and evaluating the land cover dynamics
between these two dates.

Statistical data from the Statistical Office of theropean Communities (Eurostat) were the secosehéal
source for our spatial statistical analysis. Ewbsbllects data from the statistical offices of thnember
states and delivers harmonised data on nationategjidnal (NUTS 2, some NUTS 3) scale. Eurostagreff
a range of national and regional datasets covdlififigrent areas of European statistics such as deaphbic
statistics, economic accounts and environmentéksts. For our analyses we extracted demograghtt
socio-economic data form the regional statistidalose of Eurostat.

Basically, Eurostat is a valuable data base foropesn wide analyses down to NUTS 2 or — for some
indicators — even NUTS 3 level. However, data ateawvailable on a finer scale. Availability of fost data

is also limited, particularly for the new membeates, where most statistical series start onlyhenrhid
1990s. Although Eurostat data base offers a widgaaf present and historic statistical data, fasedata
are scarce. Future projections of indicators omigtefor population development on national scaleon
European scale, which is too coarse for scenarosNOTS 3-level. Recently, 3 population variants
(baseline, low population, high population) areasailable on NUTS 2-level.
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The following CLC and Eurostat data were selectatlincorporated into further statistical analysis:
CLC data 1990 and 2000
0 share of major land cover types per NUTS 3 area
o ratio of different land cover types
Eurostat regional statistics data
o0 demographic data
= population
= population density
= change of population / population density
0 socio-economic data
= employees (different sectors) and changes
= purchasing power parity and changes

4 METHODOLOGY

Our scenarios focus on the development of artlfisiarfaces such as residential (CLC class 11) and
industrial areas (CLC class 12). As traditionalnsg@®s mainly focus on either land use changeatistical
data as input data, our specific approach is tobioenstatistical Eurostat data and CORINE Land €ove
data on European scale. Statistical, non-land atesilich as demographic and socio-economic develapm
are considered as driving forces for land use ohmafdwus, the interdependency between society and
landscape provide the base for the scenario célmota

For modelling future landscape scenarios past dpwetnt patterns were analysed and interrelations
between land use, economic and demographic datdeeived. First, the availability of statisticaitd was
proved. We required data on NUTS 3-level for the2EUnember states and for 2 different dates, namely
1990 and 2000, analogue to the CLC-data. Althougtistical data from Eurostat are enlarged and avexd
continuously, data are not available in the sammapteteness and time range for the entire EU. Wd use
CLC data from 1990 and 2000, but partly we haddaimlzine them with statistical data from 1995 and@®00
due to lacking availability of data from 1990 (edgta on purchasing power parity). Changing NUT&eso
over time also caused additional efforts. A problarterms of resolution resulted from the differsiztes of
NUTS 3 areas in different countries. NUTS 3-regiofighe Czech Republic can almost be compared to
NUTS 2-regions in Germany, which shows extraordinsmall NUTS 3-units. Thus, in the EU-project
SENSOR a NUTS X classification was developed priméased on the NUTS 3-regions, but changing the
German NUTS 3-regions into NUTS 2 (Verweij et &08). We applied another approach and adapted the
German NUTS 3-units to the spatial planning regiminGermany as will be discussed later.

After a first data research and data collectiondbeelations between different variables were esqa in
order to get an overview about the relationshigs/éen the variables. This led to a preliminary c@b@ of
relevant variables for the regression. Generdilg, gurpose of a multiple regression is to learnenadyout
the relationship between several explanatory vhrtaland a dependent predicted variable. In our, case
changes of residential and industrial areas weigetexplained by statistical and land cover vaesbAs
explanatory variables socio-economic data (empkygmirchasing power parity), demographic data
(population, population density) and land coveradaere used. To avoid multicollinearity, it had e
proved if two or more independent variables coteglaas to exclude variables with high autocorretati
Then a stepwise regression was calculated in whiglpredictor variables were added or removedtiteig

so that at the end the most explanatory non-autelebing variables remained. The result of thisistiaal
procedure was a linear regression equation whiphaared past land use changes in the selected &amop
test region and which was applied for estimatinirel landscape transformation scenarios. The titatis
procedure was carried out by using the statisticilvare SPSS.

Every regression refers to basic underlying assiamgt The calculations of future scenarios wereetham
two approaches: First, the approach of extrap@attenarios was applied. It was assumed thattitali
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significant relationships observed in historic Isetient patterns and dynamics are also valid fouréut
development. Thus, in this scenario historic tremdee extrapolated from current state into thertu{trend
scenario). Second, expert judgments and assumpoiorgiobal trends were considered in the scenarios.
Current expectations regarding demographic devetopgnon European level were used for developing
different scenarios.

5 FIRST REGRESSION RESULTS AND LESSONS LEARNED

In a first step, a common scenario approach wakeglppmamely the extrapolation of current trends ithe
future (business as usual, trend-scenario). Incdse statistical relationships between the vartabkplained
by linear regression are extrapolated into theréufar estimating future landscape transformatiognarios.
It is assumed that past land use changes will moatand no change of current policies and drivaaydirs
occurs.

The first regression runs revealed that certaifabtes worsened the R-square results while others wtill
missing in the regression and thus, were includethé following calculations. Further, the Germant f
the test site appeared to be a challenge for tstatisegressions: first due to the small NUTS @ioes and
second due to the contradicting development of ladipn and settlement area in former Eastern Geyman

The first problem was solved by adapting the GermdaiTS 3 regions to the spatial planning regions
(*Raumordnungsregionen”) of Germany (www.bbr.buegl.d

1 [ 2

[Jnurso
[NUTS 3

i NUTS X

(NUTS 3 mocified)

Figure 3: Left: European NUTS 3-regions; right: rfied NUTS 3-regions (NUTS X): German spatial plargiregions in
comparison to other European NUTS 3-regions

The German spatial planning regions show a sizedsst NUTS 2 and 3 — they are aggregated NUTS 3
regions but smaller than NUTS 2. We chose themiiar reasons: they are official borders representing
functional spatial planning units and they fit betto NUTS 3-regions of the other EU-countries than
German NUTS 2 or NUTS 3 regions. The change ofdigrdlso meant an adaptation of the data base and a
recalculation of the regression.

The second challenge was the contradicting devedoprof population and settlement area in formert Eas
Germany and in some cities. Although the populatiecreased significantly, the settlement area grew
between 1990 and 2000 (see figure 4). The reasonghfs phenomenon are well-know: after the
reunification of West and East Germany many Easthi@e regions experienced on the one hand high out
migration rates (Heiland 2004) and on the otherdhardrastic decline in their birth rate (Lechnef£0
While the population decreased, the settlementdiceaot shrink, but on the contrary, it was evalamed.
This specific development in East Germany togethigh suburbanisation trends in some cities caused
regression results where change of settlementraegatively correlated to change of population. tineo
words: the regression said that settlement areasgibpopulation declines. This was a correct stital
conclusion, but for future extrapolations this exgion results were not useful.
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[ Muts0 geoland
Nuts3 {modified) regions

change of clc11 1880-2000
<0

{per HUTS3-area* 100,000)

Figure 4: Left: change of population per NUTS 3 (ified) area; right: change of residential ared pea NUTS 3 (modified) area

Empirical findings from Austrian studies proved ttiiwadays the growth of settlement area is natlgol
caused by growing population numbers but partituliar prosperous and urbanised regions by incrgasin
demand for settlement area per person due to higheg standard and income (Loibl and Tétzer 2003,
Totzer 2006). As the German example illustratedwgn of population and growth of built up area arere

and more decoupled. Thus, it was decided to incthdedemand for settlement area per person into the
regression instead of only the number of populafidre effect was that even declining population canse
settlement growth due to its higher demand pergperBhis adaptation appeared to achieve plausgsialts

and was applied for calculating future extrapoladiavhich provided the trend scenario.

6 RESULTS

After this preparatory work the final regression éxplaining the development of residential aretnwithe
geoland test site was calculated. An R-square % 8auld be achieved. The resulting regression @muat
delivered the basis for extrapolating historic tteimto the future. This trend scenario illustrdtespotential
future development of residential area under theuraption that historic and current economic and
demographic trends will continue linearly (Figurel&ft map). As the aim of our scenarios was not to
forecast future development, but to reveal impat&conomy, society and current spatial patternfuture
spatial development and to show different pathwafyspatial development in Europe based on different
demographic and economic trends, scenarios alsexteeme forecasts and assumptions on future Earmope
trends were calculated. Further scenarios wereuleddsl that result out of alternative assumptions o
population development using population projectidnsm Eurostat (baseline variant, high and low
population variant, no migrations variant, hightifigy variant, younger and older age profile paogtidn
variant). The right map in figure 5 shows the ranfi@ow much the 8 different variants deviate freath
other.

Trend scenario

Change of CLC
class 11 (2000 to
2010) per NUTS 3-

Range of the 8 variants

c¢11 - range of variants

Area* 100,000 1 ;?10
-'306'2 [ 110-15
- 15-20

210 B 20-25

10-20 Bl > 25

20-30 Range between
- 30-40 {variant_max — Variant_min)
B 40 - 50
l > 50

[ Nuts0 geoland
Nuts3 (modified) regions

Figure 5: Left: Trend scenario; right: range of &scenario variants
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The results were discussed with project partnedspaactitioners. The following conclusion can bawdn
from the scenarios:

As the trend scenario is an extrapolation of curiemds from 1990/2000 to 2010, this scenarioatemven
extremer land use effects than in the past decatieebn 1990 and 2000. In particular in the citiésnva
and Prague as well as in former East Germany,drregion around Stuttgart and also in some regibns
North Italy the trend scenario shows a continuirmgagh of residential area. South Germany and Nivatly
are regions with increasing demand for resideatied. In contrast, the district of Nitra in Slovaakind some
regions in the Czech Republic, Slovenia, Westersta and North of Vienna tend to stabilise (orreve
decrease) their settlement areas. It has to betlsaidk is very unlikely that settlement area lkedkecreases
because even if houses are abandoned vacant lgsilditen persist. Thus, the statistical extrapotfatias to
be relativised. However, it can be interpreted thay limited settlement development will take @aia
these regions.

Comparing the trend scenario with the others revdéal what degree settlement growth depends on
population development and on peoples increasimgadd for residential area. Furthermore, it poinis o
which regions are especially sensitive to differgopulation trends. As the right map in figure lGstrates,

in many regions the different variants assumindghtog low population growth do not deviate very much
from each other. This originates in a) the low dégn between the different population projectiansl b)

in the fact that population itself is not the omlsiving force for settlement growth (as alreadycdissed
previously). As the right map in figure 5 showssignificant variance between the scenarios can baly
observed in a few regions such as the suburbaorrediPrague, the East Germany part within theagebl
test site and the greater urban regions of Murgtiittgart and Milan. The development of settlenzgat in
these regions is particularly sensitive to theadéht population projections.

The scenarios which are based on a very dynamialgipn development (Eurostat variants: high
population, high fertility and younger age) areysimilar. The same similarities can be observedvéen
the scenarios that assume only modest or negatipelgtion growth (Eurostat variants: low populafioo
migrations variant and older age profile). In Fg@rtwo scenarios from the 8 variants were selegtadh
most clearly point out the differences. Both magsent the deviation from the trend scenario.

High population variant Low population variant

Deviation to trend
scenario in %

<-20

B -20 - 10
|-10-0
10-10

I 10- 20

I > 20

[] Nuts0 geoland
Nuts3 (modified) regions

Figure 6: Scenarios with high population (left) doal population (right) forecasts in differencethe trend scenario (in %)

A visual comparison of the two maps already revéads the East German part of the geoland testasite
well as the Milan and Udine regions show high pesitleviations from the trend scenario regardlésbe
different variants. Even in the scenario based orog&at’s low population assumption residentiah avél
increase more than in the trend scenario. Thisraigs in the fact that in the Eurostat prognosgsiiation
growth is assumed to be higher in the future thawas in the past. Thus, an extrapolation of histor
population trends is lower than even the low-pofattavariant of Eurostat. As population is includetb
calculations through its demand for residentiabaeelower population extrapolation leads in th&dang

to an underestimation of settlement growth.

Low population forecasts mainly stunt the developtm# residential area in Bavaria, Stuttgart, Tagen
and in the regions of the New Member States whelithin the geoland test site. For most partduadtria
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a higher population growth is forecasted than thad would predict. The high population scenariovgh

positive effects in the North and South of Lowerskia, in North Styria, in the region Linz-Wels aimd
South Carinthia.

7 QUALITY ASSESSMENT

The trend scenario was validated by “control rucaftulating the development of residential areastie
past period 1990-2000 and comparing it with theialyt observed development. Graph 1 shows for each
NUTS 3 region the real changes of residential ggeaxis) in comparison to the predicted changes
extrapolated from linear regression (x-axis). Tduantitative comparison of the scenario resulthoffS 3
level allows an indication on the quality of thdrapolation.

As the R-square of the regression is very high3®3, most of the dots are very close to the sttdigh that
represents the linear relationship between the ardl predicted changes. Particularly in those NW3¥S
regions where the changes from 1990 to 2000 aheramall, the predictions from the regressiorvdity
well. Deviations can primarily be observed for leghalues.

Prague

e ey S

real change
ol
=

predicted change

Graph 1: Comparison of real and predicted changesidential area (each dot represents a NUTS 8imggi

There are three groups of dots. The first oneaddlgest group comprising NUTS 3 regions with erelase

or only low increase of residential area betweef018nd 2000. This group fits best with the caladat
values from the regression. The second group shdvigher growth of settlement area than the fing and

is already more scattered than the first one. Tird group contains three outliers which clearlgnst out
from the others. They represent regions with vegh tpredicted settlement growth: Vienna, Prague and
Middle Thuringia. While in Prague the real growtlasvmuch higher than predicted by the regression, in
Middle Thuringia and Vienna settlement growth waserestimated. Hence, two cities show highest
deviations between predicted and really observéitesent growth: the highest positive deviation den
found in the Vienna region and the highest negatesgation in Prague.

Figure 7 integrates the information of Graph 1 tg gpatial context. The visualisation in a map vedlo
additional interpreting if regions with high or logleviations from observed growth patterns are albati
related. Regions in blue colour are overestimatedhe regression, which means that the real settiém
development was lower than the predicted. On therdatide of the colour scale, regions displayed ied
colour show that the regression underestimatedetiens” real dynamic settlement growth.
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[] Nuts0 geoland
Nuts3 (modified) regions
Diff clc11 1990-2000 real-est

Figure 7: Deviation between predicted and real ghaf residential area between 1990 and 2000

Figure 7 confirms the previous findings: the Viemegion, where predicted change was much higher tha
really observed change, is the only one in dark loliour. This is also the case in the East Genpaanof
the geoland test site containing Middle Thuringiarthermore, Milan belongs to the regions with ldest
correspondence between real and predicted grovidlesaAfter Vienna, Milan is the region with thecead
highest overestimation of settlement growth. In daek red coloured regions — Prague and Triestbeat
Italian border to Slovenia — the prediction is mlmiver than the actually observed growth. Howewewst

of the NUTS 3 regions show a high concordance amyg small deviations between real and predicted
growth of residential area.

8 CONCLUSION

The scenarios discussed in this paper presentddratif potential images of future development of
residential area based on socio-economic and depbigr driving factors. Our approach is based on
previous research demonstrating that land use ehendriven by human factors such as population and
employment development, demand for residential, &8P and purchasing power. However, integrating
statistical, not land use related data combinet witrent land use patterns posed a specific cig@lén the
approach applied. For identifying factors determgnichange of residential area and for exploring the
relationship between land use and non-land userfathe methodology of multiple linear regressicssw
used. In order to find the best predictors for lars# change, the correlation between the explanator
statistical and land use variables and the depéndmmble predicting change of residential ares wa
examined. Regression test runs revealed that pogpuldevelopment can not directly be fed into scena
calculations. Only in combination with the contimsty rising demand for residential area per perscan
reasonably be integrated into statistical regressi@onsidering these findings and after adaptiegNUTS

3 classification to similar sized regions, regressiesults could be achieved with a R-square &%®2Thus,

for the selected geoland test region a regresgjoaton could be deduced which allows explaining th
development of residential area by statistical Biatodata and CORINE Land Cover data.

The regression delivered the base for extrapolatiigting trends into the future. As the aim of sisenarios
was to show different pathways of spatial developnie Europe, scenarios based on current trenagels

as on expert forecasts were calculated. Howeverpdean wide forecasts for the demographic or socio-
economic development on regional scale are scapl&ion projections from Eurostat were the ordyad
available. Limited availability of EU-wide statistil data and of forecasts constrained testing durtfffects

of single variables on scenario results. Thussttenarios focused on alternative assumptions oulgign
development using Eurostat’s population projectitmaseline variant, high and low population varjard
migrations variant, high fertility variant, youngand older age profile population variant).

The scenarios deliver insights on relationshipsvbeh demographic, socio-economic and land useblasia
and on the sensibility of certain regions agairastwmg population projections. Although the sceosrilo
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not include political measures such as changesaimng system (e.g. zoning restrictions) or immatgm
politics, they can give a hint, where measures d@bel needed. By constructing images of the futlegean
learn to identify the major impacts on future depshent. It is not necessary to know the futureuat sbut
it already helps to realise what differences ceréssumptions or projections would make. In ounades
only a few regions appeared to be particularly iigasto different population projections, namelyaBue,
the East Germany part within the geoland testaite the greater urban regions of Munich, Stuttgad
Milan. Even though the scenarios developed alloawtitg some interesting conclusions, it has to kdedo
that the approach is currently limited by data t@msts. Further research could be significantlpiaved by
better statistical data and forecasts on Europeae.s
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1 ABSTRACT

The extreme increase of flood events and flood d@saluring the last decades makes it obvious that a
integrated approach is crucial to flood protectigiany issues such as technical measures, aeriad il
management, retrofitting, raising risk awarenegs bave to be incorporated into the complex field o
integrated flood management (IFM). The designed festhework directive for flood risk management
underlines the demand of his comprehensive approach

As far as spatial management is concerned, aspkatater and flood management are often eithenjadl|
too late included into the planning process. Anotheblem is that flood and planning issues are not
regarded and handled on the level of river basin®b administrative boundaries.

At the same time aspects of geodata infrastructumeé flood related data and information has to be
considered as a crucial interface in a concephtegrated planning.

In the context of a EU Interreg Illb project whichnamed FLOWS (www.flows.nu) an interdisciplinary
group of the University of Lineburg, the Technid#hiversity of Hamburg-Harburg and the City of
Hamburg was developing a planning instrument wiiithgrates water management and flood aspects in
spatial and city planning on the scale of a rivasib with the aim of reducing flood impacts and liaying

at the same time the ecological situation. Mearavthik interfacial requirements to technical and mater
based tools like Decision Support Systems (DSS¢a@nsidered

The very urban area of City of Hamburg and ruratgaf Lower Saxony in Germany serve as projecsre
In this scheme a thorough process and structulgsimavas accomplished to investigate data andnghgn
structures, planning processes and cooperatioreketwater management and spatial planning andiptnn
deficits. By means of interviews and workshops witactitioners the planning instrument and the D@&g
elaborated for an adapted implementation on theatipeal level for working out mid- and long term
planning strategies.

2 INTRODUCTION

Flood risk is a working field with many differergésponsibilities. Analysing and management of floskl

has to be considered in the scope and naturalxtasiteatchment areas. Actually the handling isaoiged
along administrative boundaries and by involvingintya water management, spatial planning and
environmental planning apart from another. So ral cemprehensive approach can be considered. It is
obvious that the management has to be optimisedecoimg the working area and as well concerning the
synergies and coordination of flood concerned dhjes.

For an optimal management certain (digital) daté imformation are crucial. In this field some preins
have been discovered like data quantity, data tyuald interfaces, implementation different softevar
applications and other more. In urban and rurshsakge can state different priorities in flood masragnt
but these approaches have to be coordinated twmne to a common and concept.

Within the FLOWS project one research aspect wasldiver recommendations on how to integrate
sustainable water management and flood informatiothe spatial development of a) urban and b) rural
areas. For this purpose an appropriate planninguments should be elaborated for unifying différen
planning aspects and levels concerning flood managein the scope of catchment areas.

For this complex problem field a Decision Supporst®8m (DSS) which combines different data, modets a
a purpose tailored user interface are extreme tielpivo DSS (one for rural and one for urban aveade to
be developed in the urban region of Hamburg angr@ region of northeast Lower Saxony along therriv
Elbe. Furthermore the requirements for these D®S@be identified. For a sophisticated DSS a m®ce
analysis of the planning proceedings has to beraglished.
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Based on this process, data and user analyseg arbeice concepts on how to integrate a DSS timto
decision making process has been developed. Fatifidation and integration of different flood ré&dal
measures — supported by a DSS — a new plannirrgrimsit was intended to be developed.

3 METHODOLOGY

The project team consists of one steering group weipresentatives of all German FLOWS partnersaand
well several interdisciplinary sub-project grouphiet has a continuously and extensive exchange. The
represented working fields are water managemety, amd environmental planning and Informatics.
Altogether about twenty institutions and stakehrddeere involved in the iterative process of precasd
requirement analysis and concept development.

To work out a concept which is both, general traradfle to other regions and as detailed as podsibke
good implementation two representative case stuelgsain the federal states Hamburg and Lower Saxony
were chosen. In the beginning of the project abakted study due to literature, jurisdictions aegional
information were realised. On this basis a thorougtthodology was worked out. In order to build a
sustainable and effective support system all floodcerned decision pathways and planning and decisi
structures must be studied and fully understood.e&tensive inclusion of people from practice should
guarantee both to include their knowledge and requénts and to improve the implementation phase in
later phase by raising acceptance.

In a first phase planners from different authositige city planners, landscape planners, et cdtera city
districts, ministries, city and county councils wénterviewed with the help of a guidance questidrse
main goal of the interviews was to find out thehpedys of decision making, to identify shortcomirags to
get to know what kind of flood related informatiare in use or are required. In parallel a datacgira and
quality analysis were accomplished to learn whicll lof digital data are accessible and usablel$§.

Lots of data were gathered, some were assignedtiupe and others were produced by the projedt itse
(like maps about inundation duration along rivelbdll All these data were integrated in the DSSfltmrd
related city and land use planning. The interviesgsved to draw a process structure for flood rdlate
planning proceeding. By doing this it became obsithat a gap of communication exist both between th
different working fields and offices and betweea tlifferent administrative levels (e.g. districtycicounty-
state). So information about flood risk of planmlelopments is communicated to a (and sometin@s to
late date.

Furthermore it became evident that especially iheptanning council is interested in a computesdh
planning tool for simulation of flood impacts ofrtan measures while the planners and water masager
the rural region of Lower Saxony were more intexégb improve the accessibility of digital infornaat via

an appropriated and flexible tool. That had thesegumence that for Hamburg a model based DSS was
planned and for Lower Saxony a data based DSS esigribd.

For a better coordination of flood related plannan@ measures a new catchment based planning &l w
conceived. With this planning tool — the catchmested development plan which will be portrayeeran
detail — the maximum of synergies could be realsed communication across subjects and levels ean b
assured.

Two specifications of plans were designed: onetlierregional level and one for the local level. Tien
includes aspects as coordinated measures of wateagament, environmental planning and city planning
This concept was realised with regards to an iaterfvith the DSS. These flood related DSS can éé as
well for realising the catchment-related develophman as for analysing single local planning qloest

4 THE NEW PLANNING INSTRUMENT IN CONTEXT OF ALREADY E XISTING LAW AND
ATTENDED LAW

During the last years a respectable range of laitls eirect or indirect flood concern were enacted o
national and European level.

In Germany a law concerning flood risk preventi@s been adopted in 2005. This law is changing akver
national laws, such as the Federal Building Codkthe Water Management Act to mention only the most
important ones. A main change is the spatial dafimiof the expansion of a 100-year-flood for aredth
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high damage potential and consequently buildingrictiens for these areas. Another change is the
obligation to develop flood risk management plans.

The European Commission has published the propasal directive on the assessment and management of
floods in February 2006. One main aim is to essabfiood risk management plans (containing flocst ri
maps), which shall integrate several aspects ddflinfluencing aspects as spatial planning, nature
conservation, agriculture and so on.

“...on the reduction of the probability of floodingé@ of potential consequences of flooding to humeatth,

the environment and economic activity, and takimigp iaccount relevant aspects: water managemet, soi
management, spatial planning, land use and natusecvation”(article 9 para. 2 Proposal for a E@dlive

on the assessment and management of floods).

Another legal framework which should be mentionadtlis context is the “Strategic Environmental
Assessment”. The purpose of the SEA-Directive whiels adopted in 2001 is to ensure that environrhenta
consequences of certain plans and programmes angifield and assessed during their preparation and
before their adoption. The public and environmeatathorities can give their opinion and all resualte
integrated and taken into account in the courgbeplanning procedure.

SEA shall contribute to more transparent plannipgnbolving the public and by integrating envirormia
considerations. For example for urban developmént p SEA has to be assessed if a SEA has not taken
place on a higher planning level (like regionalnplimg). The aspects of flood risk have to be carsid in
these assessments as a part of environmental {iootec

5 CATCHMENT-RELATED DEVELOPMENT PLAN: CATCHMENT-ORIEN TED, REGIONAL
AND LOCAL

A main problem in working on catchment areas isdtele of delimitation of catchment areas. Catchismen
areas are defined as rivers from the source taxbe mouth with its catchment basin. These catatimare
covering lots of hundreds and thousands squarenkiiees. Working on this scale is not possible vl
aims and measures intended by the proposed devetdgritans, but there are still organisations waglan

it (such as the International Commission for thet&ustion of the Rhine). Their aim is to coordinateasures
of water management whereas the catchment-rel@eslapment plan shall achieve an integration ohpot
catchment-related and spatial planning interest®me area. Thus it is necessary to work on a nnuate
detailed scale, such as sub-catchment areas andalafined settlement area.

To make sure that both scales, with detailed asgl detailed information and measures can be coviried
useful to create a multi-level plan. One plan stidi¢ established on a regional level to keep anviae
and to coordinate all measures in a sub-catchnreat &his plan will respond to the existing natidiasv
and can be widened to respond to the needs ofrtip@ged directive of the European Commission, frlyba
voted by the European Parliament by the end ofydes 2006. The proposal for the mentioned directive
foresees in article 13 paragraph. 2 that if redslendghe delimitation of catchment areas shouldatdept
from the reporting areas of the European Water Eveork Directive (WFD) (Article 13(7) of Directive
2000/60/EC).

The second plan should be able to cover relevaondfiareas as parts of a city or a whole town aoea f
example showing districts with the possibility foew buildings by respecting the water balance &ed t
risks of floods.

5.1 Integration into the planning system (example: Gerrany)

The proposed plans can be easily integrated irggtanning system like in the German system. Bibid,
regional and the local catchment-related developmpéan is to be used as an information tools by the
administration before starting any planning on @kor even for the whole urban development.
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Fig. 1: Structure of existing planning levels, piosi of regional and local catchment-related depeient plan and interface with
DSS.

The concept of the catchment-related developmemt iphplies two levels of specification: the regibaad
the local level. Exemplarily the Regional catchmestated development plan will be presented here.

5.2 Regional catchment-related development plan

The regional catchment-related development plamldhioe elaborated for a sub-catchment area. Itldhou
comprise the following information:

According to the proposal of the directive of ther@pean Council (as proposed in article 7):
* Floods with a high probability (likely return pediponce in every 10 years); blue zones

* Floods with a medium probability (likely return pmt, once in every 100 years); blue lines across
the rivers)

* Floods with a low probability (extreme events)ofet lines across the river)
e According to national law (e.g. Germany):

» Zones for conservation or defining new water rétenéreas (yellow lines)

e Water retention areas protected by German fed&mahmg law (green areas)
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Fig. 2: Example for a regional catchment-relatedettgpment plan
According to national law (e.g. Germany):
» Zones for conservation or defining new water rétenéreas (yellow lines)
e Water retention areas protected by German fedemahmg law (green areas)

Furthermore it could involve following measures,iethcould be either developed only for the catchimen
related development plan or could be generatedtbgrddigital) information for instance measures fo
restoration of rivers due to planned measures lsecafienvironmental impact assessment, eco-acgamts
river development plans:

» Limitations for further development

« Main areas for reduction of sealing

» Decentralised infiltration of surface water

» Flood appropriated constructions / measures foofiting

» Restoration of flood retention areas (flood plamgyows etc.)

« Restoration of rivers to raise the flood retenfimtential

e Creation of new retention areas (like polder)

» Land use measures for raising retention poteri&ia(use patterns, plough less agriculture etc.)

6 IMPLEMENTATION OF A DSS TO ASSIST PLANNERS CREATING THE CATCHMENT-
RELATED DEVELOPMENT PLANS

As information in analogue plans like the descrilmdchment-related development plan needs to be
permanently updated computer based techniques l@jiblee and dynamic to gather and analyse the
numerous data and to keep the plan up to datesibacbupport Systems are especially suitable twigeo
these functions. The early involvement of multigiioary water, spatial and city planners into the
conception process of a DSS revealed first andnfost the need of access to interdisciplinary data
complemented by hydrologic data and the easy adoedem and evaluation of them by DSS techniques.
Additional a list of all required and desired datal information was questioned.
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Fig. 3: FLOWS Geodata portal.

The main objective of a computer based DSS isfer @halysis, communication, management and legrnin
functions to the user. These can be worked out tgta-oriented or model-oriented DSS. It is comnwn
both, that there is a user interface, which aidsplanner, to solve certain questions in an eagy wa

As a matter of fact, the demands in urban and megions differ. Flooding in densely populated area
causes higher and different damage than rural aaidlynagricultural formed areas. Conflict of aimsda
interests concerning land use are also higherbaruarea which has to be taken into account arebsed
by planners. It applies to both kinds of regionatta flood related DSS needs to inform about flogdi
events at certain return periods, extreme evemsiade/risk maps, areas endangered of flooding se ca
flood protection measures fail.

Furthermore these data are to be opposed to spatialabout land use, land owner, building, andreat
conservation and especially to the demands of tROWAs well as the model feeding data as all others
there has to be an infrastructure which providet exchanges all the needed information. For thesae
both the Hamburg and the Lower Saxony DSS develofre improving the spatial data infrastructure
(SDI) by analysing existing services and extendimege to the FLOWS-DSS relevant application and.dat

SETE|

Fig. 4: Kalypso DSS with geodata interface

For the last years spatial data infrastructuredaneg developed by all administrative levels jiasimention
the EU-initiative INSPIRE the, “Bundes-“initiativeMAGI to build up the Spatial Data Infrastructure
Germany (GDI-DE), SDIs on federal state level adlvas for example the “inter federal state” SDI
Metropolregion Hamburg (MRH) which includes the RMS Germany investigation sites. Especially the
MRH was extended through the FLOWS projects whiblows innovative way of the substantiating
philosophy of using OpenGIS techniques.

Thus the DSS in Hamburg (see Fig. 4) will use thesslable data and will be specified for the eséru
(town planner) in the Hamburg administration. TH&Planning Client is able to show changes in ke
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run-off situation after a simulation of construgtimew buildings or flood defence measures in an
investigation site. It is able to include GeodayaVdleb Mapping or Web Feature Services in modeldbase
DSS for simulations.

Figure 3 shows the Geodata portal and DSS whicises in Lower Saxony where a Web Mapping Service
(WMS) is implemented. Further data can be loadedvels as all portal information is accessible via a
WMS-URL which gives interested users the opportutitload all the data to its own GIS. In the cage
this DSS flood related information was pre-calcediain FLOWS project as for example flood events at
certain recurrent periods, areas endangered oflifigan case of flood defence failure but also dattaut
land use and land management. The infrastructurebeaused to manage flood plains but also catchment
areas and to set up catchment-related developrard.p

With this concept a clear interface between tharptay instrument of catchment-related developmdant p
for a whole catchment and the supporting tools DIES and Planer Client was created. Both can ke arse
its own as well. But together an innovative, appiaip and dynamic system for implementation of dloo
related information in spatial planning processas lee delivered.

7 CONCLUSIONS

First of all we have to consider that the FLOWSjgrbcreated a greater awareness about flood delate
issues. Furthermore the potentials of collaborati@miween water management, spatial planning and
environmental planning became more obvious. Comarzhcoordinated goal seeking for mitigating flood
risk took place and prepared a basis for sustarfédidd management.

As well a common data concept was elaborated asnitbodology of exchanging of data with agreed
standards so that synergies in this field helgtferdaily work.

The concept of a catchment-related development mlalivers an instrument for Integrated Flood
Management for the whole river basin. This compnshe approach supports an Integrated River Basin
Management with coordinated measures, identifieergyes and supports labour and cost efficiency. It
combines newest computer tools for analysing aadalising with a sustainable data management céoncep
Furthermore the latest national and internationatdgean jurisdictions are considered and integratgidh
helps to meet its objectives in a sophisticated. iageems to be a sustainable approach becaudeadise
are already implemented in relevant agencies.
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1 ABSTRACT

It has been argued that public-private partnersti®ps>s) and other forms of cooperation betweeprikate
sector and local and national governments are freediently around the world for a variety of reason
Underpinning this notion are the facts that neithational nor local governments in most countriaseh
sufficient budgetary resources to extend serviced mfrastructure or to subsidize inefficient state
enterprises or agencies. It is further argued ety goods and services can be delivered mordestlig

by involving the private sector. Involving the yate sector is perceived as often brings strongeragerial
capacity, access to new technology, and speciatikild that governments cannot afford to develogleeir
own. Most importantly is that forming public-prieapartnerships to assume functions that were fdymer
public sector responsibilities has potential beeefor both citizens and governments. Against this
background, this paper seeks to examine the pphiiete partnerships between local authority andape
developer in meeting the challenge to fulfill theuking needs of the urban poor in Kuala Lumpur, the
capital city of Malaysia. It establishes that foamyg decades, the governance of city of Kuala Luniyawe
formulated and implemented a wide range of politdegrovide home ownership to urban poor in the icit
the quest of assimilating them to become part efitbme owning democracy. Yet, lack of funds haa to
great extent posed to be the main barrier in implging the policy designed to meet this social lengle.
Drawing upon a case study of Wangsa Maju, Kuala puwmthis study demonstrates that public-private
partnership (PPPs) has successfully met this cigdleT he findings suggest that a public-privatensaship
has transformed Wangsa Maju into new well-planndsicentre with complete and organized modern urban
facilities. Further insights into the level of sfifiction of households who were given the oppotyuni enter
into home ownership in this project confirm thastRPPs project is indeed fruitful. The study cadek that
this PPPs approach is considered as the bestgaantimeeting housing needs of the urban poorast h
achieved the necessary balance between commeraasacial priorities. The developer is able to reap
profits they anticipated and the local authorityalde to fulfill their social obligations to achewemocracy

in the home ownership for all level of income.

Keywords: Public-private partnership, home ownership, daatiigations, urban poor

2 INTRODUCTION

The public-private partnerships (PPPs) and othendmf collaboration between the private sector laodl
and national governments are widely used arounavtrld for a range of objectives. Underpinning thss
the notion that the adoption of PPPs in urban adgmeént policies considerably resulted from the nafed
local authorities to expedite in the materializataf public services without committing significafunds
from the public budget (Spacksman, 2002). It isnodal that neither national nor local governmentmst
countries have sufficient budgetary resources tergkservices and infrastructure or to subsidiefizient
state enterprises or agencies. For instance, KyW2006) in her study on urban development thrdeBPs
in the Mediterranean region, argued the main ingerdf creating PPPs lays in the public sector'sirgeto
bring private financing and managerial skills toblw services provision. Furthermore, by using arév
sector management as a tool, Kyvleou (2006) furdngued that PPPs contribute towards achievingibett
success and more cost-effective outcome. More figadhj, local authorities tend to form PPPs duette
nature of urban development projects, which denpamticular “know-how” and resources.

Adams and Young (2006) asserted that the introdootf PPPs across a range of sectors and nation at
several stages of economic development has incteasesiderably since the 1980s. It is also perckikat
many goods and services can be delivered mordegffig by involving the private sector. Involvirtge
private sector is perceived as often brings stromgenagerial capacity, access to new technologg, an
specialized skills that governments cannot affordeévelop on their own. Most importantly is thatniotng
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public-private partnerships to assume functionswleae formerly public sector responsibilities Ipagential
benefits for both citizens and governments.

It has been argued that the public-private partmgssare not the same across countries, even wiittgin
developed countries, in the context of their folioratand operation (Xie, 2002). For example, Keating
(1998) contended that there are marked differemceBPPs between the United States and European
countries. In particular, these differences illatgr that national political, socio-economic, cudtuand
institutional contexts should be taken into consitlen in analysing PPPs. Most importantly, is the
understanding of international trends and commgaeali

Against this background, this paper seeks to exartha public-private partnerships (PPPs) betweeal lo
authority and private developer in meeting the lelngle to fulfil the housing needs of the urban pimor
Kuala Lumpur, the capital city of Malaysia. It firsstablishes that for many decades, the governanziey

of Kuala Lumpur have formulated and implementedidewange of policies to provide home ownership to
urban poor in the city in the quest of assimilatingm to become part of the home owning democra@t,

lack of funds has to a great extent posed to bentina barrier in implementing the policy designedrteet

this social challenge. Secondly, drawing upon & caady of the development Wangsa Maju Township,
Kuala Lumpur this study demonstrates that publicgte partnership (PPPs) has successfully met this
challenge.

A case study capitulate deep but narrow outcombof#e and Liu, 1997). Yin (1984) noted that thegin
case study method is an appropriate applicatiorrevtiee case in question represents an extremeiqueun
case or that situation has not previously beersthgect of detailed scientific investigation. Tisearch
draws on a large amount of documentary evidendeegad from case study of the local authority of ldua
Lumpur and structures interviews with 200 low inemouseholds given the opportunity to enter home
ownership within Wangsa Maju Township. No specifitteria were outlined in choosing the households,
rather they were chosen because of their willingtegparticipate in this study.

3 PUBLIC-PRIVATE PARTNERSHIPS (PPPS)

A partnership refers to collaboration for a specffurpose or purposes between the two or moreepatti
requires commitments from all the parties invohresachieving common goals. Thus, PPPs in urban
economic development can be defined as an arramgdraiveen the public and private sectors in piagid
urban services and promotion of urban economicldpueent (Xie, 2002).

The study by Jeneleniewski (1997) defined the dataristics of PPPs as:-
* Involving one of more public authorities ; and
¢ One of more private partners;
« Working together to fulfil a mutually agrees objeet though
« A specific organizational framework set up by tlaeties involved.
* Each party retains its own identity.
e There is an input of resources by the parties coeck and
« Parties bear the risk of the project together dnadesprofits, according to their possibilities.

Recent researches suggest that PPPs have enteradladmmainstream of urban development practise and
that many variations on this are evolving to regptndifferent conditions and needs (Payne (2008ged,
many authors argued that formal partnerships havarsmade only a limited impact in both scale #ralr
ability to benefit low-income people. In contrasiformal partnerships appear to have been operatireg
large scale and are perceive more successful itingethe needs of the poor. This scenario howewesd
not portray in the context of Malaysia (Wan, 2006).

The essential quality of successful partnershipghad of complementarity, in which the strengthsl an
weaknesses of each partner are offset against tdidbe other in generating developments that ménge
best quality of each. This could be seen as demwops that are economically resourceful, socially
responsive and environmentally sustainable. Pattifgs do not require the parties involves to suibatd
self interest. In fact, they provide a wider andder term framework within which such interests tan
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protected and promoted. Thus, it should be segmadding each party benefits that cannot be redliz
when operating independently.

This study will explore the success story of PRPKSuala Lumpur which has not only successful in timge
the housing needs of the urban poor in Kuala Lunfqurat the same time accomplished the privateosect
partner to reap profits from the development. Haavevhe following section will first discuss the dei
range of policies designed to provide home ownprspportunity to the urban poor in the city in tgest

of assimilating them to become part of the homeiogvdemocracy.

4 LOCAL POLICIES TO ASSIST THE URBAN POOR TO ENTER HO ME OWNERSHIP IN
KUALA LUMPUR

City Hall of Kuala Lumpur (CHKL) as the local autity responsible for the administration of the c¢abi
city of Kuala Lumpur, Malaysia has established denmiange of low-income housing programs in meeting
the challenge to provide housing for low-income $gholds. The role of CHKL in assisting low-income
households to enter home ownership evolved fromgoan enabler during the early post independenee to
distinctive provider role after the establishmehtie New Economic Policy (NEP) in 1970s. The sbift
role to state provider, as practised by Singapaiek ldong Kong (Doling, 2002), was part of the social
agenda to create political stability amongst a ihigthnic population. In terms of housing provisidimect
participation by the state as provider as exengulithy Singapore and Hong Kong is perceived to beemo
successful (Castells et al, 1990; Mitlin, 2001jrieeting the needs of the low-income group.

CHKL began to relinquish this role as provider amtead shifted the role to the market, when thentrg’s
economy was considered relatively mature. Thisceddihift in the role of the state mirrors the aigrece in

a number of Europe countries recently (Edgar e28D2). Hence in the mid-1980s, almost thirtyrgester
self-government, the private sector was requireddively participate in providing low-cost housitg
enable the low-income group to become part of tbemdowners’ democracy. This role of the market
however, received a good response from private ldeges, accepting that the profit made by them in a
political and economically stable country shoulddopially enjoyed by all levels of income regardlets
race. The state maintains its role as enabler dmtirties to monitor the performance of private tEwers.
Legislation was introduced to ensure private dgyaie fulfilled the target outlined by the statemeeting
the housing needs of low-income group.

Low cost housing in Malaysia context refers to bimeises with selling prices fixed by the governmast
range from RM25,000 to RM42,0001 per unit dependinghe location of the development (Wan and Noor,
2005). The price guideline introduced by the stateeplace the original price which was fixed ailicg
price at RM25,000 regardless of the location igrtprove the quality of low cost houses. These gritave
been argued as an indicative of the financial cdipab of prospective buyers within the low-incorgeoup.
The target group is stipulated as those housetwttirgy an income of between RM750 to RM1, 5002 per
month (MHLG, 1998). The state has also specified #ffective from June 1998 each low cost housimiy u
must have a minimum built-up area of between 4®&Qosquare metres accommodating minimum three
bedrooms, a living and dining area, a kitchen apmhgate bathroom and w.c. (MHLG, 1999). It is pieeax:
that this concept is able to accommodate an avéraggehold of five members.

The evolution of the role of the state has affe¢kedprogrammes established by CHKL. The estabkstt

of a policy mix in meeting the housing needs of tbhe-income households has been driven by the
experiences as both provider and enabler. Bro#ttyprogrammes can be categorised into three kaypgr
(see table 1).
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Type of low-cost Government’s Joint- Project imposed
housing programs own projects venture on private
projects developers

through planning
permission

Housing program for hard core poor
(for rent) X

Housing provided by developer throi X
planning permission (for sale)

Privatisation and joint venture project X
(for sale)

Joint venture project with Employees X
Provident Fund (EPF) (for sale)

National Housing Company (SPNB) X X
(for rent and sale)

Program using City Hall of Kuala X

Lumpur’s own housing fund

(for sale)

Public housing program X

(for rent)

Integrated public housing program X

(for rent)

Table 1: Category of low cost housing programmaesuala Lumpur (Wan, 2006)

This broad classification indicates that more thaif of the programmes outlined by the authorityrave
projects designed to provide entry to home ownpr&in the low-income group. It also illustratestthitty
percent of the programmes represent projects teitiy both the federal state and local authofibyough
this heavy state intervention, the state intervemi@gously by using the state’s own funds to camgir
deliver and distribute low-cost housing to lowectame households, themselves driven by the objetdive
accomplish both the economic and social goal ofnidwgon. Additionally, through regulation the pate
sector contributes to supplement the housing supplgw-income households. CHKL through the plagnin
system, as suggested by Barlow and Duncan (198#)enced the market by imposing a certain pergenta
of low cost housing to be built by private develgpm any proposed residential development. Thim fof
intervention to some extent portrays the housirgbbng role leaving the market to construct andveel
(Doling, 1999), but revert to the state to disttébouMost importantly, is that this joint-ventureopact or
more widely known as PPPs aimed to release thendiaaburden of the state but at the same time
demonstrated serious commitment by the state miging entry to homeownership for low-income groups
Certainly, this mode of development not only porsra public-private partnership but also a joirfortf
between public-public organisations to expeditestiygply to the market.

5 THE CASE STUDY: WANGSA MAJU TOWNSHIP

Wangsa Maju, is a major township in Kuala Lumpuveadeped by a private-public partnerships of CHKL
and Landmarks Land and Properties Sdn Bhd, (fdynk@own as PGK Sdn Bhd). This matured 2,000-acre
township, is located close to the Kuala Lumpur cigytre. The township is well-networked by both aaid
road connection. In terms of rail, two LRT stati@e provided in this township, while by road akes the
form of the Middle Ring Road I, a free-flow expsagy connecting the area to the south and norkiof
the Ampang Elevated Highway; and the soon-to-b#-#dli North Eastern Expressway, also called the
Damansara-Ulu Klang Expressway or “Duke”.

The site is a former rubber plantation estate dogean area of 1,301 hectares (3,211 acres). Dedigm
accommodate a population of 120,000 people, a 288070 dwelling units comprising various types of
housing varying from 5-storey walk-up flats, mediamd low-cost integrated houses in addition todahk
and condominium houses were constructed in phasesiencing from mid 1980s (UPU, 1992).
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Wangsa Maju township was launched in 1987 as aritimoh PPPs. Wan (2006) record that the township
has grown from a housing estate with medium-derikitg to an established and self-contained ardahwh
boasts of commercial centres, Alpha Angle, Jayaalakopping complex, Carrefour, affluent semi-detac
houses, luxurious apartments and some of the nhagipening” places in the city. The township n@sg h
an estimated population of 400,000 within its 4kadius from Setapak, Taman Melawati, Taman
Setiawangsa, Ukay Heights and Bukit Antarabangsa.

Wangsa Maju was primarily developed as a new toynsh accommodate the increasing demand for
housing in Kuala Lumpur. The Wangsa Maju projeatassidered as the first well-planned new townsip
meet the housing needs of all levels of income (PE¥92). The private partner, PGK Bhd owned by
Paremba Group (The State of Selangor own part axfeshof this group), is known as one of the repgatab
housing developers in Malaysia.

A total number of 7,791 units of low cost housingrevdeveloped in this well-planned township of Wang
Maju (UPU, 1992). Providing low-cost housing as tpaf fulfilling the public-private partnerships
development’s requirement is in fact part of soolaigation since low-cost housing involved a cdesable
element of subsidy that has to be absorbed by teristaveloper. Thus, the developer has to have sound
technical and financial capacity to be able to nieetobligation imposed on them.

This PPPs project witnessed the unique arrangerbetween the CHKL and private partner. In
materialising this project, CHKL has to acquire fbemer rubber plantation estate at market valle 3ite
was then made available for PPPs project as adbequity for CHKL. The developer is responsibleptan

a new township which is sustainable. All the cosuired in developing this new township is bornkelgo
by the developer. In return, CHKL provides assistanin expediting the necessary development apigrova
required from relevant authorities. With this agament, the guaranteed return to CHKL is the fofm o
7,791 units of low cost housing. This is signifitém meeting the needs or housing shortage forathee
problems of rural-urban migration which prevails that time. Additionally, CHKL is also offered a
substantial number of medium cost houses as staffters. The developer is even allowed to sellagert
acreage of vacant land within this township in gatieg the capital outlay for the project. To atasr
degree, it can be concluded that the rest of thveldpment after taking into account the return imdkto
CHKL, is left entirely to the developer to optimidevelopment profit in accordance to the mastar pfehe
area.

6 THE PROUD HOME OWNERS AMONGST THE URBAN POOR

The dominant percentage of low-income householtsniiewed is Malays. About two third (66%) of
households surveyed declared they were ethnic Mdtalowed by 18.5% ethnic Chinese and 14% ethnic
Indian. The ethnic composition in this PPPs prog@etesponds to the rough percentage of ethnitithea
national level. A large majority of respondentsy®vere families with children.

A clear majority of the respondents do not wishhmtove out from the present address. This suggheats t
they are indeed pleased with their present reseléha some extent, this confirms the success oER@P
assist the low income people to enter home owngrshhe findings indicate that the dominant readons
feeling very pleased was that they have made aecisi purchase due to likely the only chance tordfto

own a home. This suggests that majority of thesedost house owners were indeed those who warrant
assistance from the state to enable them to emtere hownership. Since this is likely to be the only
opportunity to enter home ownership, together g fact that majority of their households’ head at
their active age, which means they are in employrmaehave their own source of income explains wigyt

are able to sustain the ownership.

The study also demonstrates that majority of theznewery pleased with their decision to purchas# th
current dwellings, and none of them claimed theyetted purchasing the low-cost housing. This ssigge

that the policy of providing housing to the low-imee group through PPPs have assisted them to become
homeowners, an aspiration desired by most Malaysigardless of race and income group. Nevertheless,
about 16% of them declared they have mixed feelorgsheir decision to purchase. Most of this gro@ip
16% stated their reason for not feeling absolupgased with their decision to purchase is duehéo t
condition of the low-cost housing. A small percgetalaimed they now face difficulties to commuteheir

work place. Although none declared they face dlitfies to access to basic amenities such as scloool
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market, some of them blamed their neighbours fdrfaeling absolutely pleased with their decision to
purchase low-cost housing.

Most significant is the introduction of subsidisedusing made available to the low-income to entenén
ownership would seem to have provided an oppostdaithome ownership to a wide variety of housebold
who would otherwise never have bought. More thdhdtated their reason for buying as this is likedybe

the only chance to afford to own a home. About 80gent claimed their reason for buying as gooarfanal
investment as well as it gives a sense of securhg. desire to give something to leave for theinifa and
gives them a sense of belonging as citizens of &lalmpur were the next important factors stated by
respondents in this owner occupied group. There exkist a small percentage of 5 percent who pretess
they have spare money to purchase these unitse Bnerthose who do not qualify to be low-cost ownrert
loopholes of the implementation system have enableh to become home owners of subsidised unit.

The study suggests that buying a low-cost housirigdeed a significant commitment made by these low
income people. Despite that only two thirds of dvener occupied households interviewed declared they
would continue living at the current address. Aeotbne third professed they were keen to move w ne
address. Majority of the one-third group who espesl to move out were not satisfied with the ctirl@m-

cost housing owned by them. They claimed that ittee &f rooms (which refers to bedroom size) issomll

to accommodate their family. This may be due toftitt that majority of the households interviewaste
family of 4-6 members cramped in a unit of builtarea of 650 square feet. Thus, this suggestshbaatze

of family should be taken into account when desigra low cost unit rather that remain to the rigidit
area of 500 to 650 square feet as outlined by¢h&ral government.

In particular, the above findings on household’pazience in low cost home ownership indicated tivat

third of those who now become homeowners feel Bfi®s has provide the low-income households a mean
of entry to home ownership. This suggests PPPsshasficantly assists low income people to enter
homeownership is significant. Without this assistathey would not have the opportunity to becomméno
owners of which a wide range of benefits were dati(see Steele, 1990: Steele, 1993)

Further findings also indicate that PPPs is a ssfakinitiative by the government to assist thenbécome
part of home owning democracy. Despite that, a lsmahber argued that becoming homeowner of these
subsidised units has created financial problerhegbor.

Above all, the evidence from the survey shows tfehiat whilst a high proportion of the owner oc®gp
household feels proud being part of the owning deawy group, a handful wish to move to other type o
housing due to a number of reasons, some wishiggebspace and better quality and some could mgelio
tolerate their neighbours behaviours. Perhaps biective to achieve social cohesion amongst mtttinie
society is not fully met. However, most importastthhe low cost housing policy has successfullystegi
them to enter home ownership earlier than they goul

7 CONCLUSIONS

Housing for low-income group has important featutest make it a uniqgue and highly sensitive area of
urban policy, both economically and politically. e'tPPPs programme between the state and the private
sector has demonstrated a satisfactory achieverterduld be argued that the success of key adtors
negotiating some of the realised profits from thetpership development for the benefit of home oglme
entrants of low income households should be coresidas the best practise in meeting housing ndddso
income people. Rather than accepting the profitash, it has instead turned into more low cost ingus
units.

The first lesson derived from this study is that ®PPs have successfully met the housing needsnof |
income people in Malaysia. Implicitly this has ledsuccessfulness of social cohesion amongst Hyttloa
multiethnic society but also between different levef income groups. This is made possible bec#use
state persists in providing a wide range of opputyufor low income people to become home ownersd an
thus created ‘a great sense of belonging’ to thmiry.

In this regard, the empirical findings of this stugrovide up-to-date evidence from Malaysia. Thedgt
demonstrates that the provision of housing for ioeeme group in Malaysia is a matter of both theliou
and the private sector. PPPs have been a tooldouesging private sector to participate in fulfithi this
social obligation. Most importantly the study hHssitrated that PPPs proved to be successful. Tiatp
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sector to a great extent understands the role piayed in meeting the housing needs of low incpeaple,
and the public sector understands the implicatfosubsidised cost to be borne by the market. Tawsgin-
win situation prevails where the private sectorlide to reap its profit and the public sector tlilfthe
obligations to achieve democracy in the home owmnergarticularly t for the urban poor in the coritex
Kuala Lumpur, Malaysia.
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1 INTRODUCTION

Within the INTERCO-PPP (Interreg llIC/East) proje@tww.intercoppp.net), PPP success factors are
identified and analyzed, based on the experientigegbartners and of local stakeholders. Lead Paisrthe
Region of West Macedonia (Greece), while the restners are the WIBAG-Business Service Burgenland
(Austria), the Energy Agency for South East Swe(@meden), the Klaipeda Regional Development Agency
(Lithuania) and the Economic Development AgencyLafRioja (Spain). A set of factors were proposed,
stating their applicability/significance and detéring the importance of each of them to a succeé$¥P
project. This comparative approach, while considgthe regional and institutional context of thetpers,
identifies the common ground in five EU countriesl ahus offers a valuable navigation tool for Edioas.

2 WHY THE PUBLIC SECTOR IS TURNING TO PPP PROJECTS?

The main reason is that state usually has limitedi$ or has other priorities. At the same timepheate
sector is thought to ‘produce’ better work or tlaene work cheaper; is a better manager and takés bet
account of the risks involved. Also PSP & PFI atibzed; public sector risk is reduced by trangfegrto the
private partner those risks that he can better ggnarovided services are improved; and assetbedter
utilized. Finally, by taking advantage of privac®r innovation, experience and flexibility, PRRs often
deliver services more cost-effectively than othraditional approaches. The resulting savings can the
used to fund other needed public services. Thelmastives for PPP implementation are the needdarse
state budget allocations; quality improvement dbljpuinfrastructure and provided services; mobiiiza of
private sector’'s know-how in project planning/implentation; limitation of the project/service opéraal
cost; and finally sharing of financial risks. Thepected results of PPPs are: better exploitatioexesting
public funds; differentiation of the way public rastructure projects and services are being impiésde in
order to advance innovation; increased competitiod know-how transfer from the private to the publi
sector; and the need to guarantee the desiraldé dé\projects’ social benefit and the quality ebyided
services on a constant basis. The public sectanldhexamine the possibility of PPP when the prodide
service/project is new and cannot be implementesuitih public funding and/or the public sector’s wro
how; and when the private sector can reduce thig iogsrove the quality of the service provided aletiver
the outcome faster.

2.1 The basic requirements for a PPP project successfplanning and implementation

The basic presuppositions are the formation ofhgtrepartnerships», the Public acceptance, the reamag
transfer from public to private sector and findate guaranty of meritocracy and the performancéuatian
during the contracting procedures. The main coutidb of the public sector in the achievement oPPP
goals is in the planning process, in the finangiaparation of the partnership, and in the politiad
legislative preparation of the partnership. Additily the public sector acts as the coordinator ¢émsures

the social benefits of PPP projects. The governsneaght not to consider PPPs as «easy solutions» on
difficult matters. A lot of efforts should be matteensure a cooperation context that will leaduccsss. In

the past a lot of efforts have been made for thenption of PPP in big projects. The challenge afidaow

is the promotion of PPP in medium-scale projedtguestionable viability at regional or sub-regibleael.

2.2 Benefits and risks related to PPP projects implemeation

The potential benefits from implementing PPP aost ceduction; risk management and risk assessment;
improvement of provided services; and generatioreeénue or other indirect financial benefits (emait
development reinforcement, employment growth, ethg potential risks for PPP are: loss of coritgothe
public sector; political risks; accountability gtiea matters; ill defined and thus unreliable seegi lack of
competition; and the blurriness in the partneric@®n procedure.
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3 IDENTIFICATION OF THE PPP SUCCESS FACTORS

PPP has attracted a lot of attention in the naltiand EU context. Changes and reallocations im#tmsnal

and EU budget underline the necessity of increaseghgement of private funds. Although EU Member
States have different levels of experience andlatipn, the general tendency is the increased fitapce of
PPP. Several factors such as public acceptancetammdy partners are considered as essential foessicin

the near future, the ability of the administratitdsreate regional capacity for the implementatd®PP at

a regional and local level will define the broadiscsuccess of PPPs. It becomes evident that RRRRdsh
become a mainstream option in EU countries witreaviz public sector legacy. However PPPs are not a
panacea. Central and regional public bodies mugtide the abilities to assess a PPP concept, aadcul
risks and benefits and decide for the most viableti®n.

3.1 Set of PPP-SSF identified by the INTERCO-PPP Projedartners

The INTERCO-PPP project presents the necessarybltiween theory and praxis of the project partners.
The project among others aims to the identificattbrthe basic PPP success factors. This ideniibicas
based on the accumulated experience of the progetters and the local stakeholders, who transfeheir
know-how and experiences in the INTERCO-PPP netwbrikugh the interregional Meetings & Study
Tours organized. The successful (or not) PPP Casd#ieS (projects) of the project partners, whickeha
been thoroughly analyzed, constitute the basic et¢mf this identification procedure (Table 1).
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Table 1: The PPP projects analyzed within the INTERZR® Project

This knowledge exchange process has led to théifidation of the following set of twenty (20) faws:

Political Backing
Public Interest Observance

Public Initiative

Public / Community Acceptance

Profit Assurance for the Private Sector

Formation of “Strong” Partnership Schemes

Focusing on MIRR and not on IRR (Private Actor)

Management Transfer from Public to Private Sector

Full Understanding / Acknowledgement of the So€iaaracter of PPP
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* Knowledge Transfer

¢ Public Guarantees for Loans

¢ Quality & Product Standards Definition

« Delimitation of Competence Fields (for the Publitidhe Private Sector)
» Maturity of Technology / Project Concept

* The Guaranty of Meritocracy and Performance EvandDuring the Contracting Procedures
e Legislative Framework and Empowerment

e Capacity Development at National and Regional L&vablic Officials)

e Compatibility with Structural Funds and National-@@ancing

« Establishment of an Independent Authority for CiohiResolution

e Assistance in the PPP Drafting Phase.

Of course, the above mentioned set of factors doeswver all possible factors. It only represerite most
crucial ones identified throughout the implememiatbf their respective PPP projects by the INTERERR
project partners. For a successful PPP approatdirtadditional conditions have to be consideradhsas:

« Distinct regulations are laid down concerning tbegponsibilities of the parties regarding costsgrisk
* Project implementability

* Favourable economic conditions & available finahoiarket

e Appropriate Risk Allocation

« Effective procurement

Following this identification procedure, the criiof the project partners are presented regardieg t
applicability & significance of the suggested fastoThese critics / points of view will help deténm the
level of importance and contribution of each fadwia successful PPP project implementation. Thelevh
process described above is of great importandei@anitifies the common ground that is applicablall EU
countries and thus offers a valuable navigatioh fimoall EU regions. The lessons learned -in teah®PP
structures, national and EU regulatory framewomd BPP Case Studies for selected sectors- shodld an
will be disseminated to the benefit of other region

4 COMMENTING THE SUGGESTED FACTORS

At this point the INTERCO-PPP project partners'rsiof view regarding the applicability & significee
of the suggested PPP-SSF, based on their expesieareebeing presented.

4.1 Formation of “Strong” Partnership Schemes

The partners could not decide on a common positimhthe meaning of strong partnership. Whereaghhbe
long-term character (20-30 years) of many PPPsrlindd the need for “durable” partners and parthigs
there where hesitations about the binding charamter the intensity of PPP schemes. There is aimerta
deviation from contractual provisions towards apeanrship culture that still has to be adapted erthtional
and regional contexts of the EU Member States egns.

* (Greece):The role of the public sector in the achievemdm®P results is in the planning
process, in the financial preparation of the pagtni@, and in the political and legislative
preparation of the partnership. The public andoifvate sector work together on basis of
clear, contractual agreements. Every partner kiéepsvn identity and responsibility. The
respect of the needs of each partner (public aindtp) forms a crucial PPP success factor.

* (Austria): Experiences in Burgenland showed that strong eesirips in PPP did not work on
a sustainable basis. Therefore it is recommendsdtrtnership schemes should be formed in
a way to be able to work within the foreseen tinaéssufficiently but not to construct “strong”
partnerships that fix the partners in their roke linto a corset. Especially the private partner
usually doesn’t feel comfortable within “strong’rpgeership schemes.
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Crucial parameters for PPP projects successful plgrand implementation

* (Sweeden)The successive formulation of strong partnersbifemes has been an important
success factor, but not only in a contractual pEatye, the spirit of co-operation and a mutual
interest and commitment in the project has beealggmportant.

e (Lithuania): Dialogue, trust, long-term focus and reciprocalenstanding constitute essential
characteristics of the partnership culture thatugial to the success of the PPP process.
However, the PPP situation in Lithuania demonssrtite lack of such partnership culture. On
the one hand, private sector partners often sestatimise their short-term profits from the
PPP contracts. On the other hand, public sectttutisns are often unable to understand
commercial interests of the private sector in tR® Process. It is difficult to establish “strong”
partnership schemes due to the underdevelopmeuatrsfership culture, differing interests of
the private and public sectors and possible alieggaf corruption from the media or other
sources. There is some evidence in Lithuania thaigterm PPP partnership can evolve into
corrupt relations between the private and publitness. Therefore, competition between
different private partners needs to be promotetienrPPP market.

* (Spain): One of the pillars on which the success of thegriives lies is that during the
drafting phase of the projects the following steps perfectly defined: the actions to develop,
the objectives and goals to reach, the technieghlland financial implications, etc. There
should not be loose ends that lead towards misetadetings among different organizations. It
is absolutely necessary that each organizatioh, faablic and private, understand their
obligations and rights, and agree to carry thenaswell as other organizations. At the same
time, they must have the capacity to carry ouffitted task.

4.2 Full Understanding / Acknowledgement of the SociaCharacter of PPP

PPP projects are clearly Public Projects, thusr tecial character is integral. During the plannartd
drafting phase this dimension should be clearly roomicated to the involved partners and the intedest
public. A sound approach is to break each projentiept down to its components and decide whictspart
can be implemented in a PPP scheme, thus sketitt@rgles of the involved partners.

* (Greece):The full understanding and acknowledgement oktiwal character of PPP is of
great importance for the success of a PPP prdjéstessential that all involved parties be
constantly clarified on this issue. A common misenstinding regarding PPPs is the nature of
the service or product to be provided. Thus mameawors of private character are usually
interpreted as PPPs because the private sectateisng as a partner, e.g. recreation centers.
PPPs focus on core tasks of the pubic sector aamiers whether this tasks can be broken
down in components, which can be object of a PPipkal case can be educational
facilities. Whereas the construction and managemwientildings can be easily reallocated to
the private sector, however operational issues anech more complex matter. A reduction in
input/output relations should thus be avoided.

* (Austria): In this case the interests of the public and peiyertners differ. Usually the public
partners have social interests and the privatea@onmninterests. It is therefore necessary for
the private partner to be aware of the social ataraf the project and vice versa. The public
partner must accept the economic interests offivatp partner. Both, social and economic
interests (and their defined frameworks and bojddrsuld be defined before starting the PPP
in order to avoid problems.

* (Sweeden):The project was mainly an energy efficiency andvD&peration and
maintenance) improvement project. The issue ofidnog better services to the tenants of the
city and secured indoor climate were nevertheleg®itant social components that strengthen
the project.

e (Lithuania): As indicated above, the private partners are afteable or unwilling to
understand the social character of PPP becausé#t@viour is often driven by profit-
maximisation on the short-term or long-term baBkgere is a need to impose certain social
responsibilities onto the private sector in a Igghinding way. Also, increasing competition in
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the PPP market and higher publicity can enhanemtaiion of the private sector towards
social aspects of PPP. The concept of corporatalgesponsibility, which is promoted in
Lithuania and other countries in the private seatan be useful in the PPP context.

(Spain): With the implementation of a public private parsfép, economic as much as social
benefits are hoped to be obtained. When the preettor decides to carry out a project of this
nature the main aim is to achieve a predetermigedamic benefit. On the other hand, in
order that the public sector enters a partnerghigpessential that a social benefit is achieved.
One of the circumstances that determine that kmttoss develop their practices separately is
the social rejection that the initiative may causar. this reason it is important to put necessary
measures into action so that the citizens undetstamintrinsic social benefits of the project.

4.3 Public / Community Acceptance

Public acceptance is crucial to PPP success takiagcount the political dimension and private liegts
safeguarding towards political changes. At thdahphases the public might be hesitant. Thus ticed of
the public debate should be set on the objectinesgains of the PPP and not on contractual detaiis.
very important to emphasize on the alternativesesmmecially on the zero potion of non-implementatio

(Greece): A common issue arising in public discussions oR RPGreece is the accusation of
disguised privatization. Where this fear might pgustified in many cases it could easily lead
to a deadlock. Thus the efforts for community ataepe should follow three directions: a)
Clarification on the PPP context (in a manner taat be accepted by the public and not
become another factor of suspicion); b) Transparefithe risk allocations, expected benefits
and role definition (though respecting the potémnteanand of the private sector for
confidentiality, especially in now-how matters)dar) Promotion of PPP cases that might
cause smaller suspicion or disapproval, e.g. wastgagement instead of real estate
development. Especially in projects that are suhlf@EIA or SEA, or any other form of
compulsory public consultation provisions shouldvde at the earliest possible stage.

(Austria): The acceptance of the community is importantastiér the political success of a
PPP project as it should demonstrate, that thegphttner is looking for modern solutions for
the benefit of the community. To achieve as muahroanity acceptance as possible it is
necessary to make the community getting involvedhfiyyming them about the project, in
order to create identification with the PPP praject

(Sweeden):A PPP in form of Energy Services was not the aftdrnative that was discussed
in the municipality when aiming at increased enesgyings and operational efficiency in the
public premises. However, facing the fact thatfthencial resources for the project were
limited, the municipality and its civil servantschio opt for an alternative model that gave the
most value for the available money. Despite thétfzat there was some hesitance regarding
the business model as such, the PPP Energy Sategevas eventually accepted and
approved by the political body. Over the time & tontract the community acceptance raised
significantly.

(Lithuania): Acceptance from the public is important for théitpmal success of PPP-like
projects. The acceptance of PPP arrangements Litthenian public is limited (because of
corruption allegations under several previous @oimy PPP projects). However, the public
usually favours better public infrastructure andfervices developed with the application of
PPP arrangements in Lithuania. It would be usefpirlbmote awareness of the public about
PPP (e.g. by disseminating examples of good pejctic

(Spain): The project’s acceptance by the community is ¥aaits future success. In order to
achieve this it is essential that the citizens ustded the benefits that they will gain by putting
this action in practice. Therefore, through itsifpzd! representatives, the public sector is
responsible for informing the community about tbgans to be executed with transparency
and clarity. The administration must be able to enthie citizens understand the benefits that
this initiative will bring them. All the informatio should be provided from the first moment to
avoid initial rejection and suspicion. The citizengst understand that the process does not
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imply a disguised privatisation of goods and sesjdecause the final responsibility of the
initiative falls on the public authorities.

4.4 Political Backing

The landscape of the available Structural Fundeer?2007-13 period is changed for many NUTS 2 megio
Hence the PPP tool has a clear role in the prastucti public projects and services. It is cructahtive the
“right” political bodies positively involved at thearly stages, while citizens support (84.3.) camdgarded
as a guarantee for political backing. Finally comnsmspicion of corruption and privatization, dedvey
the novel features of PPPs are clearly political mot administrative matters.

» (Greece):Greece, as other Objective 1 countries will exgere a serious decrease in EU
funding in the next programming period 2007-13. ¢éeewhereas PPPs have been an option
among others so far, they will rise in importanod aecessity. This will be especially the case
for the Region of West Macedonia, which will jafre “phasing out” regions. Thus PPP will
inevitable enter the political agenda, especiditha regional and local level, since the support
at the central level can be taken as grantedintgertant for PPPs to acquire a broad political
consensus based on their necessity. It will bei@rtm transfer the focus on the details instead
of the suitability of the medium itself and avoidse affiliation with specific politicians or
parties.

* (Austria): Without any political backing and active involvem@f policy makers most of PPP
projects are convicted to failure. Depending onkiine of PPP it is crucial to have the “right”
political bodies positively involved in order toveathe necessary political backing. This is
important especially if troubles or problems aasel political support is needed to be able to
continue the project and also to have opportunites/ercome these problems. In general it is
important to be able to concentrate on the workiwithe PPP project instead of permanently
reacting on criticism from political bodies thaegust waiting for the next mistake or problem.

* (Sweeden):The political backing was not a success factahis particular case, as Swedish
politicians, and in particular local politiciansrerally have a limited understanding of and
interest in PPP. The project was however initi@ted developed by senior civil servants,
whereas the politicians were involved only in thef stage of the project development.
Eventually they turned up to be positive, but lessiearned are that the political level must be
involved in the process much earlier than in tlaisec

e (Lithuania): Political backing for PPP is mixed in Lithuani@pg&nding on many reasons. The
current mayor of the Vilnius city municipality, Zuokas, is particularly supportive to the
application of PPP. But some critics pointed tolt#uk of transparency in his relations with the
Rubicon group, the largest operator of PPP-likggats in Lithuania. Also, it is important to
note that there is no political backing for PPHgxts from the central government. Some
Lithuanian politicians and top officials are suspits about the transparency of PPP and its
value added.

* (Spain): The political risks that can be generated as aaquence of Spain’s inexperience in
PPP (rejection on behalf of the trade unions, tmiaistrative staff or the society who
associates PPP with privatisation), may lead tgtiical power showing reticence to
develop these projects. However, by the currenéssity to collaborate with the private sector
to implement some initiatives, the political baakis evident. In implemented initiatives, once
the uncertainty of the first stage of the develophfas been overcome, a total political
backing is given when it obtains signs of suppam the citizens.

4.5 Public Interest Observance

Public Interest observance has to be visualisecbanekposed to public debate at all possible oppities.
Understandably at the initial stage of the intrdolucof PPPs as a mean of public policy, projebtsufd be
chosen that show clear benefits of the Public &siemot only on the results level, but also immaiEnted.
The general regional context will decide if an Exea(as in Sweden) or Ex-post approach (as in hitia)
or a certain mix is most suitable.
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* (Greece):lt is imperative that the public sector acts a&sdbordinator that ensures the social
benefits of PPP projects. Social goals have to éeatall times. In relation to the former
success factors, the Observance of Public Intetéste to be visualised and be exposed to
public debate at all possible opportunities. Uniderdably at the initial stage of the
introduction of PPPs as a mean of public policgjguts should be chosen that show clear
benefits of the Public Interest , ot only on theutts level, but also impact oriented.

* (Austria): PPP project should be developed in such a waytthét be possible to observe
the results regularly to prove that public inteiggtilfilled as contracted in the beginning of
the partnership.

* (Sweeden)in the initial phase of the project developmetdtaf questions were raised by the
public and the media about the project and itsattar. The media followed the project closely
and once the upgrading of buildings as well aghdi level of service to the tenants had
become visible, the response from the general puas very positive. When noticing that
cost savings could generate better conditionsi@ténants without raising costs or taxes, a
win-win situation had occurred for more or lesspalities involved.

» (Lithuania): There is limited observance of public interestamidthuanian PPP-like projects.
The design of PPP projects is often not condu@vaith observance (with the exception of a
few cases). A high level of transparency in thelioudnd private sector and the effective
exercise of accountability and control from thelpuis required in Lithuania. An increasing
role of the State Control (the Supreme Audit lgitin of Lithuania) and the audit committee
of the Lithuanian parliament is a positive stephiis respect. Based on previous or ongoing
PPP-like projects in Lithuania, these institutiomsde a number of appropriate conclusions and
recommendations.

* (Spain): PPPs are currently awaking an outstanding intarasing the population and
companies of the region. The citizens show a hagirek of interest in the programmes aimed
to reinforce the innovation implemented jointly thyg public and private sectors because they
can provide benefits for the region.

4.6 Focusing on MIRR and not on IRR (Private Actor)

The introduction of the MIRR element clearly sighttie departure from a “traditional” contract-flifient
approach to the point where the private partneactdvely engaged in the success of the PPP. Inrgene
when expectations are met the demand for MIRR issipte, however, when unexpected failures are
encountered, the Public partner is expected ta efiitions. Some partners considered the IRR agprio

be more suitable when starting with PPPs. In asg ¢the MIRR concept underlines the importance ef th
long-term commitment and the clear definition & #iandard of services to be provided.

» (Greece):In accordance to the above-mentioned issuesptiteterm reinvestment of the
private sector must be motivated and facilitatdds Element has a strong capacity building
element in it. The partners should be able to reti@g and extend their partnerships
focusing on the objectives of the PPP and devidting the “traditional” contract-
fulfillment approach.

* (Austria): The welfare of the PPP project should have firgrgy. As long as the PPP
project is developing in the foreseen way in cdsates of return, the focus on MIRR is
possible. But in case of problems the internal oateturn has first priority.

* (Sweeden)These issues had not been discussed in detaitivatbontractor. But since this
project was considered as a bridgehead into theampansector to create confidence for the
business model, is lightly the contractor intemated the IRR model, and not the
somewhat lower return rate that normally becomeékalt of when using the MIRR model.
However, MIRR model calculations are rare.

e (Lithuania): No information is available whether the privatéoas focus on MIRR rather
than on IRR. Usually IRR is applied during the patjdesign stage. However, the nature of
PPP-like projects implemented in Lithuania undedithe long-term commitment and the
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clear definition of the standard of services tgh®vided (more prominent in VCHS, less in
the Vilnius parking system). Thus the focus on MIR& been part of the contract, although
not explicitly stated. In future projects this ekmbh should be more prominent.

e (Spain): No comments.

4.7 Profit Assurance for the Private Sector

A profit assurance for the private sector couldvpréo be contra productive. The level of profit the
private sector cannot be contractually guaranteetdetermined by a combination of competition aigrihe
tendering stage and operational efficiency of theape partner during the implementation stage.afs
example the maturity of the concept and the confgéya with other projects can be regarded as a
profitability indicator.

» (Greece):Commercial goals have to be met at all times. drhate sector can additionally
provide some useful concepts such as minimal tnguarantee etc. However, these
approaches might be a political liability and offgound for debates beyond the scope of the
PPP project. The profit assurance can be only eshttirough thorough preparations in the
drafting stage.

e (Austria): In many PPP projects it is not possible to aspuwéts in long term. Therefore it
is necessary to discuss and clarify between pablicprivate partners before the start of the
PPP project what to do in the case of less or afitmr even in the case of loss of capital.
Usually the risk is shared among the partners déipgron the shares of investment and
expected profit of the PPP project.

* (Sweeden):Since being an EPC (Energy Performance Contrggpirggect the contractor did
not have any guaranteed profit assured in the @cntBut with a thorough and good
analysis, the risk for the contractor was in rgdlihited. The third party financer had
however its revenues and profits assured due tratgal EPC and financial contracts.

» (Lithuania): Since all contractual provisions are not fully itadale, it is difficult to
determine any profit assurance for the privatessettowever, such provisions are unlikely
to be found under most PPP-like projects in LithaaNevertheless, there is an example
when one private partner required the public parineertain level of profit during the
implementation of a PPP-like project, when certaitial assumptions failed to materialise.
According to the Lithuanian experience, the leighrofit for the private sector should not
be guaranteed, but determined by a combinatiomipetition during the tendering stage
and operational efficiency of the private partnerimg the implementation stage. However,
in view of protecting the public interest the Eugap Commission argues in favour of
“acceptable” levels of profit to the private seatmider PPP projects co-financed from the
EU budget.

* (Spain): The agreement between public and private orgaarmts established to cooperate
in the rendering of a service, to distribute riaksl responsibilities fairly, to contribute joint
resources (time, financing, knowledge) and to ahmautual benefits. While the private
sector pursues financial profitability, the puldector wishes for social success. However, it
is not possible in the initial phase of the projecensure that the private sector will finally
obtain benefits by putting the PPP in practice. pihielic private partnership can usually
offer positive results but they are not a geneshlt®n because in certain cases they are not
advisable. It is necessary to analyse carefullyhat circumstances the PPPs are appropriate.
A key element at the time of forming a PPP, dugaéoinitial uncertainty of these projects, is
the transfer of risks to the private sector. Tratritiution of risks, together with the way to
cover them, should be defined and decided duriaditst stages.

4.8 Management Transfer from Public to Private Sector

There is no general rule defining to which extdrd management of the PPP will be transferred to the
private sector. However, the management unit shbalgublic initiative, e.g. setting up “privatehits
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within public administrations. In any case the rislector should seek to acquire managerial know-ho
form the private partner and incorporate it insitsictures.

(Greece):One of the main reasons for PPP is the managenagster to the private sector.
Even if the management remains in the public setitsr beneficial to the project to set up
“private” units. This model has been reproducecesstimes in Greece and has been proved
to be successful in most cases and through diffeies.

(Austria): In most cases the management of PPP projecta&styothe private sector. In
some cases of smaller PPP projects there areyeoskperiences with a “privatised”
management which means that the management ieddbg the public partner but with a
private contract, that is the management is ndtgfahe public body.

(Sweeden):The management transfer from the public to theapei sector was not a key
issue for success in this case, as the municipeégrly stated their intention to keep the
Energy Management and O&M staff within their owgamisation. However, the substantial
training efforts and close co-operation betweemtieicipality’s personnel and the
contractor's Key Account Managers boosted the mamagt competence, and strongly
supported the success of the project.

(Lithuania): The transfer of management occurred under botitheis city heating

supply and city car parking projects. The relaguecess of the Vilnius city heating supply
project is associated with strong performance efekperienced private operator, including
good strategic and operational management of cliteating services. After canceling the
Vilnius city heating supply project, the Vilniugyiauthority needed to re-establish the

public company for the provision of car parkingvsess. It is interesting to note that this
public company showed more efficient operationléming 2,6 times more revenue than the
private partner) possibly because of alleged giirkif the private company to generate more
unaccounted profit.

(Spain): The partnership benefits from the experiencettt@private sector has in
management techniques. The PPP takes advantdge siféng points of the private sector in
order to improve the efficiency and to achieve sgsithrough the economic management.
At the same time, to maximize the welfare statthefsociety, the task of obtaining the
balance between the social and economic interessigned to the state.

4.9 Public Initiative

All PPPs are based on a public initiative. Howeter public initiative should focus on the goaldtomet
and not the implementation methodology which shdaldhe task of the private sector.

(Greece):There are a few cases, where initiative came tranprivate sector. However, the
need for political support and the social charactd?PPs, it is beneficial to present any PPP
as a product of Public Initiative.

(Austria): Experiences show that most of the PPP projecte cahfrom a public initiative -
in many cases because of lack of capital, lackariagement know how or lack of personal
capacities. Therefore, public bodies are recomnetmiecreen PPP possibilities that reside
within their tasks.

(Sweeden):There was no main public initiative behind thecass of the project and its PPP
business model. Nevertheless there was a publiatine initiating the project, as the
municipality had to reduce the costs for energy @& by 10%, which in turn triggered

the civil servants to seek creative solutions duthé¢ lack of financing.

(Lithuania): Main PPP-like projects are launched at the imiteabf public sector
institutions (primarily larger municipalities rathian the government). International
financial institutions supported the preparatiohef Vilnius city heating supply project.
However, often potential private partners are staptehind public PPP initiatives,
attempting to generate more PPP supply or create fagourable conditions for their later
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activities. Proposals of the EU institutions to tlseform of PPP in Lithuania remain so far
not addressed by the Lithuanian government. Negkaih, there are plans to combine the
application of PPP in the management of the Eltsiral funds.

e (Spain): The main promoter of these cooperation formuldsdgpublic administration, due
to the gradually growing necessity to cooperaté wie private sector in order to develop
projects with social profitability, to render ser@s and to provide public infrastructure in the
most efficient way. The private initiative statbattithe main disadvantage to participate in a
PPP is the deficit in the financial profitabilityst most of the projects have, and the
uncertainty generated by the risks associated. Memvas in other cases of PPP, the Digital
Park of La Rioja - Spain was promoted by the péa\s#ctor.

4.10 Knowledge Transfer

As in 84.8, the public sector should be able topadome of the business models from the privatéosec
nevertheless the objective should not be the dpuedat of private sector skills. The public sectoowdd
focus on the know-how necessary to train the mpalataff during the project life cycle and noteintirely
replacing the private partner.

* (Greece):A common argument in favor of PPPs is the enviddgew-how transfer from
the private to the public sector. However, thisreat has certain limits. While the public
sector should be able to adopt some of the businedsls from the private sector, the
objective should not be the development of prigatetor skills. Since the general tendency
in public administration is the formation of slimigic organizations, the main focus should
be in the creation of competent and efficient umtsnly in the fields of contracting and in
the formulation of usable terms of referencesliercomplicated domain of PPPs.

* (Austria): Organized knowledge transfer from private to prpkrtners makes sense only if
the public partner is willing and able to overtatdeast parts of the private partner. If this is
not the case knowledge transfer is making lessesdie same is true the other way round.
But of course a minimum mutual understanding aedetfore know how transfer is
necessary in order to run the PPP project sucdbssfu

* (Sweeden)As described in ‘Management transfer from puldiptivate sector’ the capacity
to manage both complex technical systems as wellgenisational processes developed
further in both the municipality and in the enesgyvice company. By clearly pointing out
the intention to keep and train the municipal stiffing the project life cycle, a solid
platform for own specialised know-how was achieaiad hence also limited vulnerability
once the energy service company has left the csgaon.

* (Lithuania): The transfer of knowledge among public sectomaag, private sector partners
or between them is limited. Private sector partaeescompeting in the PPP market, which is
dominated by one group of companies. There is dearaing by doing during the PPP
process in several public sector institutions. €hiemo dissemination of knowledge on PPP,
which could be promoted by the central governmieint.important to make the transfer of
knowledge more extensive and intensive in Lithuania

* (Spain): A moderate level of knowledge transfer is necgsam the private to the public
sector in order to establish an atmosphere of rhatgraement, to reach the best potential of
the initiative and to have good relations betwédenagents of the partnership. PPPs have a
learning curve because the knowledge is acquiretigfnout their implementation. At the
beginning of the projects the investments can Iog ligh but they are gradually reduced
when the partnership gather experience.

4.11 Public Guarantees for Loans

Here a departure from the role of the state inditr@nal” contracts is necessary. The role of thelj could
be either as a lever for competitive interest ratéher on the banking market or through speciat§. The
new regulation on the Structural Funds mentions fieancial engineering approaches which could be
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employed. Finally the Public Sector can “guarantbe’demand for the produced services, by chodbiag
PPP tool wisely.

» (Greece):Public bodies should use their creditability foh@ving competitive interest rates
and not for the provision of guarantees. Othentheebalance between public and private
will be seriously distorted. A public guaranteelw@move certain risks from the private
sector. Should this not be reflected in the owriprahd exclusivity relations of the PPP, a
market and competition distortion will occur whi@part from any ethical reservations,
could encounter the objections of the governmedtthe EU.

* (Austria): More and more public bodies avoid taking guarateeprojects, even for PPP
projects. For guarantees more and more funds spemsible. If the public body gives
guarantees the influence and the ownership shauttiiided in favour of the public body.
But the risk exists that the private partner isrtgkess care of the PPP project if there is no
risk for him in the project. In this case the ptevgartner turns from a partner into a
contractor.

* (Sweeden):No comments.

e (Lithuania): There are no public guarantees for loans linkdd ®PP projects. The public
sector (through the INVEGA) provides guaranteesSMIE loans under certain conditions.
The willingness of the financial sector to lend finvate partners, which are engaged in PPP
projects, depends on a particular situation. Theape partner should be in a strong financial
situation to borrow from the financial sector forancing the implementation of PPP
projects. For instance, one request for a loanomgsapproved after making the decision of
the Vilnius city municipality to procure additionsgrvices from the private operator.

* (Spain): In certain PPPs the public administration maygpgtoup of measures like the
following ones in practice, but it is always ne@ggghat the potential investors commit
firmly to develop the project. It is essential thdirm and real agreement exists among the
potential agents. Subsidies to the investmentoiorcyeation. Repayable loans: they are
similar to the subsidies with the difference tlntyt must be reimbursed at some time.
Endorsements, insurances of change and guaramtéears. Structurally subordinate loans,
the amortization of which can be postponed untiédain amount of commercial debt has
been reimbursed

4.12 Quality & Product Standards Definition

One of the first steps in each PPP is to definacasirate as possible the objective and outcometheot
procedure to achieve it. In this context qualignstards are essential. However not all servicessaotbrs
might possess such standards (or they might bdimadide), hence it should be considered if suclkeraise

or sector is PPP-suitable. Where possible exisstandards should be used from international and
industrial/private experience, taking in accouristg norms and systems, even if they are not leigaling

in the respective countries of the PPP implemeontati

* (Greece):Where possible, existing standards should be fusedinternational and
industrial/private experience, taking in accounsemng norms and systems, even if they are
not legal binding in the respective countries @& BPP implementation. This factor should be
considered early in the PPP design, since it cimawoid disputes at a later stage and help
concentrate resources on more delicate aspedts 61RP.

* (Austria): Quality & product standards definition is importamd should be done at the
very beginning of the project to avoid misunderdiags and to ensure the outputs of the
projects in that quality and standard as it is i@oted. If there is no contract and quality
standard agreed between the partners problemsissussion will raise at the operating time
at latest.

* (Sweeden)No comments.
e (Lithuania): In general, there is a weak orientation towardfop@ance during the PPP
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process in Lithuania. Quality and product standardsunderdeveloped in Lithuania,
although this is one of the main PPP charactesisiibe capacity of the private company to
deliver services of good standards contributethéarelative success of the Vilnius city
heating supply project. It is important to enshigher emphasis on performance during the
PPP projects (both for the infrastructure and seriased projects).

* (Spain): At the beginning of the initiative it is necess&myprepare an effective plan in order
to appoint the appropriate people to represenptifsdic and private sectors, to establish the
roles, responsibilities and the aims to reachgtaware of risks, to clarify the necessary
measures and the parameters of the quality ofaitvice. A framework of strategic policy
and a set of common principles will facilitate thsk of planning. In order to avoid
misunderstandings in later phases, the PPP mustéhawnple structure and clear
responsibilities. During the drafting phase it &essary to predict the risks and benefits of
the project. Mainly it is essential to identify thetential financial, administrative and staff
management risks

4.13 Delimitation of Competence Fields (for both Sectojs

Based on sound project design principles, taskesrand responsibilities should be clearly desigaed
assigned to the partners involved. Delimitationcofnpetence fields is important among partners and
especially in presenting the project to the public.

* (Greece):Delimitation of competence fields is importantdrefand during the operation.
Based on sound project design principles, taskss rind responsibilities should be clearly
designed and assigned to the partners involvedemteless, it should be ensured that the
description of tasks and roles can be modifiedrdutine project operation, according to the
needs and requests from the project. Disputes eamyrarise in questions in the higher
management level, arising from possible disagre&isetween the way operational and
strategic objectives are conceived by the privatemublic sector respectively.

e (Austria): Delimitation of competence fields is importanttarify between the partner to
ensure for all partner for which parts of the tasley are in charge of especially to avoid
problems by operating the project and in represgrthe project to the public. But it may be
possible that fields of competence may change leztwee partners during the operating
time. For this case possibilities of changes shbelfbreseen in the contract.

* (Sweeden):The delimitation of competences and responsigditias been a key success
factor for the project out of two perspectivesniily a clear delimitation of roles and
responsibilities is essential in order to creabasis for savings guarantees like the ones
applied in EPC's. In a wider perspective the dektion of competence is the very core of
this PPP approach. Since a municipality by no meanshave the variety of competences
and follow up resources necessary to successfaity out this type of project, the
municipality has its main field of competence aadus in the societal service to its
inhabitants.

e (Lithuania): Frequently there is no clear delimitation of cotepee fields for the public and
private sectors in Lithuania. The Vilnius city garking project is an example, where
vaguely defined liabilities and responsibilitiestioé partners in the contract contributed to its
failure. As it was mentioned, there is a credipiitoblem on the local PPP market: a few
private partners failed to meet their commitmemidar the previous or ingoing PPP-like
contracts. Therefore, the public partners are aftdied to undertake more responsibilities
during the project implementation.

* (Spain): In the joint-ventures, the role to carry out bg thublic and the private sector must
be clearly defined from the beginning of the prac&he tasks will be distributed optimally
between the agents with the aim that each orgamizatlfils those responsibilities. The
responsibility to develop each task will be assthteethe organization that is better prepared
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for putting it in practice. In the initial phaségtidentification, analysis, quantification and
distribution of tasks will be carried out. At thedinning of the project it is essential that all
the agents agree to and approve of the measuresedec

4.14 Maturity of Technology / Project Concept

In order to safeguard the public interest and tmaett private funds it is advisable to choose “&amyd
mature projects. Should this not be possible oiralgle exit strategies should be defined.

» (Greece):Especially at the introduction of the PPP condaephie administrative context, It
would be essential to choose “easy projects”. Atlibginning the PPP will face suspicion
and rejection especially from the public sectarkiag capacity and in some cases
reluctant public opinion. There is no point in adgltechnical uncertainties in that
constellation.

e (Austria): Depending on how new the PPP project is it maydwful to start the project
before the technology or the concept has its fallurity. In this case the risk for both
partners has to be considered carefully and wéhel@ milestones for taking financial
risks have to be worked out in order to ensuretti@tisk is calculated and to give
possibilities to stop or to change the project.

* (Sweeden):The maturity of the technology and the projectaspt was not a success
factor during the planning and implementation @ firoject, as the business model was
relatively unfamiliar to the municipality. So evdrough the municipality knew what they
wanted, the lack of internal experience led toftfoe that a lot of routines and practices
had to be developed successively as the projeaigeche

e (Lithuania): The maturity of the technology and the projectcapt was somewhat related
to the relative success or failure of the Vilniity beating supply and city car parking
projects. This factor should be acknowledged duttiregPPP process.

* (Spain): In the case of the Digital Pak of La Rioja, thejpct to implement is absolutely
innovative both on regional and national level. fos reason it is understood that the risks
to assume are remarkable and the benefit to reaaticertain. However, studies carried
out during the drafting phase of the project prettiat the digital park will be a successful
initiative

4.15 Guaranty of Meritocracy and Performance EvaluationDuring the Contracting Procedures

All Member States legal systems will guaranteerttationed requirements. The PPP novel approach will
however cause suspicion in many cases. Thus, ¢oslsring evaluation and transparency are recomasend
such as: neutral advisory board, performance etraiumneasures, performance indicators, qualitydsieas.

* (Greece):The legal framework guarantees the meritocrace. diloper project design, the
definition of roles and the delimitation of compates should assist in this direction.
Considering the definition of evaluation criteriadaindicators and the subsequent
performance evaluation procedures a clear defimdind delimitation of strategic and
operational objectives is essential.

* (Austria): In this case all the laws have to be observeddtition, a neutral advisory
board should be installed to ensure that the gtyacdmmeritocracy and the performance
evaluation is done in a correct way.

* (Sweeden):Performance evaluation must be considered as auaess factor in this
particular project. This issue was first addreseetie pre-qualification phase when the
municipality put a lot of effort in scanning thdfdrent companies’ references and
performance before moving on into real contraatusions. The existence of firm and
reliable saving guarantees was hence a main sulea#ss when anchoring the project
with the initially hesitant politicians. In addiido this pure cost saving perspective, it was
essential to firmly integrate the project in thenmeipality’s organisational/administrative
as well as technical/operational structures. Byuating the company’s organisational and
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human development approach, together with e.goitgpatibility strategies for the control
systems the most successful company was appoMtaeéover, the selected company’s
experience and know-how in PPP-financing structarestheir compliance with public
accounting rules was important success factorsnidia success factors in the negotiation
process were the mutual ambition to reach a winagmreement, together with the ability

to adapting and finding constructive solutionsdatcactual or practical problems.

e (Lithuania): As it was mentioned, there is a weak orientatiavards performance during
the PPP process in Lithuania. Only larger and magonal PPP tenders are subject to
performance evaluation during the contracting pilaces. For instance, private advisory
services were used during the procurement of thaudi city heating supply project.
However, external advice primarily concerns legahpliance during the design or
tendering stages rather than performance managemeng the implementation process.
It is important to ensure higher emphasis on peréorce during the PPP projects (both for
the infrastructure and service-based projects).

* (Spain): The management team of the project has the reigildydo evaluate the offers
of the agents. The team should evaluate the tealhaucl financial capacity that every
organization has in order to develop the projecbeding to the original memorandum.
The process of negotiation with each agent is bsjaht with the aim that the
administration explains its conditions directly &hdt the private organizations express
their points of view with respect to the aspectzdssed. The fact that the public sector is
directly involved in the process is a guaranteetdube regulations it must follow
according to the administrative procedure

4.16 Legislative Framework and Empowerment

Existing legal frameworks considering public prament, concessions etc. provide enough provisiads
various interpretation possibilities for implemegti PPPs. However there are extensive threshold to
overcome, thus making only large projects suitédnd®PPs. If PPPs are to be adopted at a regioriatal
level a purpose made national PPP law or even @pan legislative framework for PPPs is advisable.

» (Greece):The Greek Government has repeatedly expresssdpprt for PPP. In the past,
legislation was developed on an ad-hoc basis, $irrdEressed large, multi-annual
projects in the billion EUR range. The Greek Frameuaw for PPP (New Law
3389/2005 for PPPs) has just recently been sefonte and it is a valuable effort to
provide a coherent construction for the impleméotadf PPP on a broader basis.
Nevertheless, this attempt must be accompaniedcbpm@inated authorisation for regional
and local authorities to enter PPP arrangementsransparently transfer public tasks in
these schemes. In this direction, the Local Adrai®n THISEAS programme, the Law
on Public Real Estate and other regulations oni@pglanning can be regarded as
complementary.

e (Austria): It often depends on the size of the PPP projebishakind of legislative
framework or empowerment is more practicable ireotd run the project. In addition, the
legislative framework differs from state to stdtes recommended to install a European
legislative framework for PPPs.

» (Sweeden):The current Swedish legislative framework hasfadititated the project’s
implementation, basically since it misses real BBEctives. The legislative framework
and its various interpretation possibilities wasact a major disadvantage along the lines
of project development as well as implementatiomh fatiow-up. Due to the fact that there
is limited experience in administratively handliRBP’s in Sweden, the uncertainty
followed by this opens up for many different waysnterpreting the laws and practices on
e.g. public procurement, accounting and taxatiaywéiser, the relatively large portion of
operative empowerment that the senior civil seivéiad in this case, helped the project
moving forward even with an insufficient legal frawork.

e (Lithuania): Most PPP-like projects are established on theshEdease contracts.
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Although a new concession law was passed by tHeupent, it has not been applied in
practice yet (it is likely that this law will be pled very soon). However, the concession
law is not fully compatible with several sectormahk as well as the public procurement
law, which should be applied during the concespimtess. Although the existing legal
framework is complex and insufficiently “user-fraig”, there is no sufficient information
or advice from the central government for poter®®BP partners. Failure of the Vilnius
city car parking project is partly attributableitsufficient elaboration of the contract. The
presence of a well-elaborated legal framework walllolv for the better design of PPP
projects in a legal sense.

* (Spain): The private sector is requesting the administnatitocreate an appropriate
legislative frame in order to guarantee the trarsuzy (which allows control) and the
guality of the service. Due to the extremely comgeocedures of regulation and
contracting of these projects, it is necessaratoymut a process of homogenisation,
clarification, simplification and setting of cond¢epThe Law of Public Work Concessions
approved on the 23rd of May in 2003 meant the §irsp to approach the application of
principles that govern the authentic PPPs. Theseiples are: to share out the risk in a
balanced way, to add indicators that evaluate tiadityy of the service and to increase the
influence of the private sector in the decision mgk

4.17 Capacity Development at National and Regional Level

Some Member States have decided to create CerfRlUhits. Whereas this solution provides several
advantages at the initial level, a decentralisat®mssential later on. Capacity at the partneell€e.g.
municipal administrations) should be regarded asdaterm goal. In-house expertise must be develepgd
through “easy” and mature projects.

» (Greece):Most countries choose the formation of a CentRi RInit, usually at the
Ministry for Finance (or the respective equivalbatly). Whereas this solution provides
several advantages at the initial level, a decksateon is essential. In Greece several
programmes have encountered serious delays ththaegiver-centralisation of functions
and authorisations at the central level. The corigl@nd unique character of most PPP
makes local management indispensable. Furtherrieere&oncentration in the Ministry of
Finance might cause sectoral distortions; e.g.ree€e the Ministry for Regional Planning,
Environment and Public Works plays an importang ralthis field and should be actively
considered in the decision making process. Furtbemegional and local authorities will
be confronted with novel and complex appraisalcprement and operating conditions.
Incomplete transfer of know-how will lead to cumé@me implementation, idleness and in
some cases serious damage to the public interess. the Central Unit and its regional
departments should assume a facilitator role aoaledge node, departing from the usual
purely administrative model.

e (Austria): Itis a crucial element for the public partneettsure the needed capacity by
mass as well as by quality to be able to co-opevdtethe private partner during all the
lifetime of the PPP project. Otherwise, the PPRegtanay suffer from insufficient
capacity which -in the worst case- will lead to thi#ure of the PPP project.

* (Sweeden)At the time of developing this particular projdoe general knowledge and
experience at national and regional level was échifThe situation is currently improving,
but in the development phase of the Nykoping ptdjee lack of knowledge and capacity
was a great drawback creating a lot of scepticisthreesitance.

e (Lithuania): Potential PPP partners from the public sector lianiteed knowledge and
skills about the PPP. Only one exception is thaiud city municipality, where some in-
house expertise was developed. This creates paitimms for more successful
management of PPP in this municipality. There arégood practice” manuals available,
nor training services or the exchange of experiemeerganized to increase PPP capacity
in the public sector. Some ad hoc training and amgk of good practice occurred with the
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support of international donors. It would be impottto undertake various capacity
building measures at all levels and ensure thesitaguability. (

e Spain): The existence of an institutional unity, that pesviously acquired knowledge
through the experience of numerous implemented R#3Rsell as the capacity to advise
the participating agents that could regulate tlegss, would facilitate the implementation
of a common program that, as a consequence, wacidase the number of PPP projects
developed

4.18 Compatibility with Structural Funds Regulations and National Co-financing Procedures

Flexible accommodation of PPP in the Regional Opmral Programmes is recommended, since most —if
not all- PPPs are operating with European or natitmds. The goal should be two fold: a) ImprowRdP
performance at the regional level; b) Observancethaf Maastricht criteria at national level. This
combination of course will no be an easy one, dmalilsl be considered especially during draftingtfe
2007-13 period.

* (Greece):Socio-economic developments and the evolving EucBiral Framework will
demand additional National Co-financing. Privateds will in many cases be
indispensable. While the remaining time in the 20006 period is most probably
insufficient for a significant PPP generationsieissential to provide the required
provisions in the national legislative framework fbe next period. In compliance with the
issues mentioned above, the provision for the lflexaccommodation of PPP in the
Regional Operational Programmes of the Regionsldhmuregarded as essential.

* (Austria): Compatibility with Structural Funds Regulation addtional Co-financing
Procedures has to be ensured in every PPP becagseifmot all- PPPs are operating
with European or national funds.

* (Sweeden)iIn a theoretical perspective compatibility withigtural Funds and national
co-financing could be a success factor. This ptaj@chowever not receive any additional
funding from the EU. Furthermore, in an emergingketit would be a bit risky to carry
out a PPP-EPC with additional grants etc., sincaritgive the impression that this type of
PPP needs Structural Funds or national co-finartcitg feasible. On the other hand
already feasible projects can be extended by mefa®suctural Funds and national co-
financing, and thereby give added value to allieaiihvolved as well as to the EU on the
whole.

e (Lithuania): There is no compatibility of PPP with EU the stuwal funds and national
co-financing Lithuania. Therefore, the structuraids are provided to the public or even
private partners on a separate basis, which implemeertain stage or part of the larger
PPP project. Also, the majority of the PPP-likejects do not involve payments from the
public sector to the private sector. It is impottanestablish such compatibility in the next
programming period of 2007-2013, when a large sbhresources will be available from
the EU budget.

* (Spain): The compliance with the convergence criteria, jogsly fixed in Maastricht,
together with the fact that the public projectséhawsignificant effect on the state deficit,
make two steps necessary. First of all to analysetocess that the national accountancy
procedures have on the public-private methodshaiiiting and of management of public
services, and secondly, to know the economic caresenps that the procedures mentioned
have with respect to the fulfilment of the prineimf budgetary stability. In the Spanish
local administrations, unlike in the British prognae, uniformity to establish the
financing and management of a public service thindhg private initiative does not exist.
This fact confirms the absence of a global progoamn institutional unit with the capacity
to regulate and foster the public private partnershaccordance with common criteria
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4.19 Establishment of an Independent Authority for Confict Resolution

Along with Central PPP Units, an Independent Autigdor Conflict Resolution is advisable, insteafdaol-
hoc solutions among the partners. As a generallroNeever, It is better to invest more resources the
drafting phase instead.

(Greece):The new legal framework, the complexity and pledhaf PPP arrangements and
the implications on the legal agreements betwedfiqand private sector require the
creation of an Independent Authority for Conflict$®lution on PPP issues, independent of
the usual legal procedures. Such an instrumenpwallide rapid assistance in the different
PPP stages (procurement, selection, negotiations;acting) and will offer the necessary
security to the private sector.

(Austria): It is important to clarify at the beginning of tR€P project the rules by which
conflicts will be solved. If there are already éixig bodies new authorities are not
necessary. The establishment of an independentrétytehould only be done in case of a
conflict.

(Sweeden)This project did not establish any formally indeg@ent conflict resolution
body. But a progressive approach was the agreeonesm “escalation ladder” where
different type of issues and problems were solued successively higher management
level. By applying this approach, high managemestings solved a few of the issues
that representatives on lower levels on both satkdifficult to handle, since they where in
the middle of the operation.

(Lithuania): In Lithuania there is no independent authoritydonflict resolution.

Therefore, conflicting parties should use bilate@gjotiations during the PPP process or
refer to the courts. For instance, the Vilnius ciéy parking project is under the arbitration
process at the moment. It could be useful to estabh independent authority for conflict
resolution together with a closer involvement @ tentral government in the PPP process.
Also, procedures for conflict resolution shoulddescribed in PPP contracts.

(Spain): The public administration takes the final respbitisy on the operations of PPPs.
It must always establish control and provide infation about the operations when there
are assets and funds of public dominion involvesitifese are relatively new operations, it
is necessary that they have a suitable book-keepéetgod with the aim to equip the
processes with transparency. This method must shewconomic reality both of PPPs
and their partner agents

4.20 Assistance in the PPP Drafting Phase

As already mentioned a certain “suspicion” amonglipuand private sector must be overcome. Projects
showed that the public bodies develop skills imppraing PPPs but the procurement of consulting sesvis

on an ad-hoc basis. A programme approach (e.q. the iTHISEAS programme in Greece) approach as part
of capacity building steps is reasonable. The @eRPP Unit and its regional counterparts shoutsnote

the PPP concepts maturation through aimed reaidocaf funds to the preparation (appraisal, finagci
generation/guarantees, risk assessment, etc.gy thdm implementation.

(Greece): The Novelty And Complexity Of PPP Established &att Of Operation And A
Potential “Suspicion” Among Public And Private SgctThus In The Initial Phases A
Considerable Inertia Must Be Overwhelmed. The GeéfPP Unit And Its Regional
Counterparts Should Promote The Maturation Of PBiRc€pts Through Aimed
Reallocation Of Funds To The Preparation (AppraiB@lancing Generation And
Guarantees, Risk Assessment, Etc.), Rather Thaletnemtation. The THISEAS
Programme On Local Self-Government clearly goaban direction.

(Austria): Every available assistance for PPP which is udefafeate an efficient and
successful project should be used. It is betténtest more resources into the drafting
phase instead of solving problems and misunderstgaduring the project time.

(Sweeden):At this point in time there was no possibility thie municipalities to have
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independent assistance in drafting the PPP stegtttowever, one success factor was the
municipality’s progressive approach in scanningrtteeket, carrying our early pre-
gualification and listening to many actors befaomalising their final request for tender.
Hereby they got certain assistance in definingdestribing the project.

» (Lithuania): There is no assistance in the PPP drafting pmasethe central government.
Larger local authorities (in particular the Vilniasy municipality) procure consulting
services from the private market (local and somesiinternational expertise for larger
PPP projects). This contributed to the relativecsgs of the Vilnius city heating supply
project. Therefore, it is obvious that more assistas needed during the PPP drafting
stage. However, many smaller municipalities an@ogublic administration institutions
lack sufficient funding for the procurement of sisehvices.

e (Spain): In order to avoid possible disagreements in tter lshases of the project it is
essential that the management team of the prgechiised by outside professionals with
respect to legal, technical, financial areas, éicing the drafting phase of the project

5 CONCLUSIONS

The INTERCO-PPP project partners had the oppostuitdescribe their experiences and reflect on the
commonly defined set of Success factors. While ediffit institutional backgrounds and operating
frameworks make each project a comprehensive tagg, £ertain common points could be defined:

» The social character of the PPPs, public acceptaeleged political support should be considered,
e Technical / administrative issues should alwaysdparated from the omnipresent political aspects,

« The projects selected should safeguard the inteofstll parties, while making clear that success o
failure is related to their engagement and riskeagament,

* PPPs are based on partnerships of equal parteerse noles, duties, standards and outputs must be
clearly defined,

e Legal and institution support at the regional lagedssential and last but not least,

* Programme support in the drafting phase could saolveerous problems at later stages.

While the mentioned factors’ list is not exhaustare reflects only the experiences of the INTERGTRP
project partners, it forms a useful starting péantpublic debate for PPPs at a regional level
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1 ABSTRACT

This paper presents the strategy for building perémce evaluation according to principles of sustaility;
based on interdisciplinary, life-cycle orientedrpiang process.

The issue of sustainability is one of the crucialies the building industry is dealing with todduHdings
count to the one of the main consumers of energypaimary resources.

However, in architecture and construction engimegrithe terminus sustainability is still seen withi
sentimental context.

The application of the strategy enables the raliset#zon of the sustainability potential, since fival result
is expressed as an absolute value.

Keywords: sustainability, life-cycle approach, mlisciplinary planning

2 PROBLEM IDENTIFICATION

The new economic conditions, caused mainly by thpidr development of ICT (information and
communication technology), seem to have set ouldmenterprise in the state of constant acceleration
Another important characteristic of our world i®thcarceness of resources, where next to energy and
material, time and space have also become tightiress. The acceleration of life brings the phesmamnof
constant change, and therefore of instability.

Our build environment, as one of the greatest messconsumers, also underlies to process of canstan
change, due to economically technological develapniEhe buildings, that used to referre to longation
once, therefore to constancy, stability, and imffrof all to duration, are mutating in structuragpersistent
change.

The need for closer research of this change isntirgance it is in close connection with savingedources
for future generations — sustainable development.

Architecture and construction: building industry tbk new millennium has to fulfil new requirements
sustainability policy and regulations on the onadhas well as adaptability and flexibility on thther.
However, the traditional planning process, thailiase oriented and with final horizon being conipleof
the building, cannot provide for such new requiretee

3 AM

This paper is introducing a building performancaleation strategy for support of decision-makinggass

in planning and management of sustainable buildthgsughout the lifecycle. The implementation oé th
strategy enables the quantification of the sushdlitya potential of a building or a project, thellstather
vague and “irrational” term — sustainability - bews tangible and easy to grasp, expressed thraugh a
absolute value.

This strategy will be applied to a conceptual maafed building; so called dynamoBsd model (dynafnica
building — under sustainable development) and shauable designing, planning and management of
flexible, dynamical buildings, which are capable afsorbing different changes, guaranteeing social,
economical and ecological optimum throughout tfeedycle.

4 NECESSITY FOR SUSTAINABLE BUILDING

The buildings count to the one of the largest enengd material consumers of our society. The bugdi
process itself uses nature. During the last 40sydarhas been more built worldwide than in thetpas
thousand years. Alone in Germany 100-120 ha of larlilt over daily. 11 t of sand, gravel, storzesl
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clay, 0,2 t of steel and steel products are usedgggta inhabitant yearly for construction (Bonhat998).
Construction waste, building rubble and road decaemn cause 1,2 t/per capita/year.

But not only are natural resources used for theufaaturing of buildings.

In the EU, 40% of total energy and material condimnpis used for manufacturing and operation of the
buildings. The ratio between the manufacturingrgpeand building operation and maintenance energy
consumption betrays 20% :80% - meaning that thgerconsumption falls during the operation phdse o
the building life-path. Interestingly, the samédaatpplies to the manufacturing vs. operation cost.

Construction cost

— | 1,5% Planning cost
Operation cost

Demolition cost

Figure 1: Cost development throughout life phases

5 SUSTAINABILITY IN BUILDING INDUSTRY

The terminus sustainability is often mistaken bileswly satisfying the ecological issues. AGENDA 21
defines “triangle of sustainability” that coordipatthe actions towards the sustainable developthahtie
upon satisfaction of economical, ecological andiadassues (Renn et al, 1999), where Valentin (3999
introduces the fourth dimension of supervisingitagbn. This concept corresponds to the holisppraach
towards architecture, where buildings must not dulffl the economical premises and ecological wpiin;
but also the original function of the shelter; ket on as the container for certain social useo@clhousing,
etc.), representing the cultural expression oftiwety.

The rapid development of “new economy” and relatectalled “investor architecture” do not contribtde
sustainable development — investors are intereistgubssibly lowest manufacturing/planning cost, and
highest possible return of investment — future mémavill be coping with enormous operation costd an
environmental load through out many years of bogd life duration.

The traditional planning process, with linear wdidws on the time line: architectural concept firten
structural concept as the reaction to architecama in the end the engineering as reaction to phious
concepts; results with over-installed buildingshailtogical construction, wrong orientation, and iaterior
climate that is difficult to handle. As consequenamsatisfied users, high life cycle costs, high
environmental impact; all the factors that everyuldad to short economical life duration, soon at&n
and demolishment; or in better scenario elabordewelopment and refurbishment — all again resuitin
high following costs as well as environmental burtferough resources consumption and waste prodhuctio

“The essence of sustainable building is thinkingaati (RIDA, 2003), — therefore the life-cycle ottied
interdisciplinary planning process from cradle tavg — from project development till demolitionreuse,
is a precondition of actual sustainability.
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ressources

project development design/planning process

life-cycle of a building

i |
manufacturing/construction

reuse use

Figure 2: Life-cycle of a building

6 HYPOTHESIS

The basic hypothesis states, that building itsetfat a stabile, static object but rather a dynahsgstem.

The current life duration of commercial real estdtas been predicted by real estate investmentgearent
companies to lay somewhere around 50 years.(S¢cH062) Buildings change their original use two to
three times throughout their lifecycle. The constiampof energy and resources is constantly progrgss
through building’s lifecycle with its multiple chgas and mutations. Therefore, the hypothesis desedo
conceptual model of a building as permanent “ptdjeas dynamical process — dynamoBsd model
(dynamical building — under sustainable developiment

6.1 dynamoBsd Model

dynamoBsd model is based upon the modernist agiprofarchitecture as composition of form, function
and construction. However, the modernist appros@xpanded by:

» systemic concept — building as a system, set ofa@nd macro building elements

e temporal concept — building changing in time thitomgt its life cycle: dynamical system with life
cycle approach

» sustainable concept — building interacting witheit®nomical, social and finally natural
environment: where eco-system represents thedysiém boundary, and is container of all sub-
systems

The strategy for sustainable planning will be etrout upon dynamoBsd model .
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eco-sphere

social sphere

econo-sphere

@* wellfare
pol

function + | form + consturuction

ressources

emissions

A
SPACE LAV
SERVICES
—— SKIN
STRUCTURE
310 EXCAVATION
311 Excavation production
312 Excavation enclosure
313 Water removal
319 Excavation other
300 310 Excavation pit 320 FOUNDATIONS
100 Building site 320 Foundations Lot 321 Foundation soil improvement
200 Preparation of land 330 External walls 322 Flat foundation
300 Building-Building construction. 340 Internal walls 323 Deep foundation
400 Building - facllities/services 350 Slabs 324 Floor slabs
500 Outside facilities 360 Roofs 325 Floor coverings
600  Fitting and Artwork 370 Constructive fixtures 326 Sealings
700 Extra expenses 390 Other structural provisions 327 Drainage
29 Foundations other
400 410 Sewage water, water, and gas supply fittings 330 EXTERNAL WALLS
420 Warm water supply 331 Loadbearing external walls
430  Air-conditioning 332 Non bearing external walls
440 Power curent supply 333 External pillars
450 IT facilities 334 External doors and windows
460  Lifts 335 External wall coverings, outside
470 Use-oriented facilities 336 External wall coverings, inside
480 Building automatisation 337 External walls prefabricated
490 Other technical provisions 338 Glare shield

339 External walls other
340 INTERNAL WALLS
341 Load bearing inner walls
342 Non bearing inner walls
343 Inner pillars
344 Inner doors and windows
345 Inner wall coverings
346 Prefabricated inner walls
349 Innerwalls other
350 SLABS
351 Slabs constructions
353 Slabs coverings
395 Slabs other
360 ROOFS
361 Roofs constructions
363 Roofs finishes
364 Roofs coverings
369 Roofs other
370 Constructive fixtures
390 Other

Figure 3: dynamBsd model

6.2 Flow analysis concept

To demonstrate the changes of building in time fibne analysis concept developed by Kohler (1998&)
be referred to as Kohler Model - will be used. Alding is represented through superposition ofediht
flows taking place throughout its life-cycle: mads, energy, capital and information (Kohler, 1999
Moreover, different layers of building can be idéet, according to their life-duration; which agai
experience different temporal changes: rhythmslesyand phases. Brand (1994) proposes a “6s” hgildi
model, consisting of slow and long-lasting layéke kite (eternal) and primary structure (50 - 66.)y and
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fast and changing elements of short life duratiochsas skin (20 yrs.), services (7-15 yrs.), spdaa (3
yrs.) and stuff-mobilia (monthly).

6.3 Tangible and intangible data

The ambivalent nature of a building as compositibfirationale” and “irrational” aspects brings pteims
for development of an evaluation strategy.

The tangible data are building’s qualitative cheegstics:
e ecological (consumption of resources and energissoms) and
e economic data (investments, life cycle cost),
The intangible data is expressed through quaniitatharacteristics:
» formal,
e cultural and
« functional aspects.
Both tangibles and intangibles have to be evaluapet the same scheme.

For representation of tangible (qualitative) ddia Kohler Model implemented in existing sirAdos-LERS
(Hermann, 2000) Software is used — geometry andesa@naterials) are calculated. Monetary flows, as
well as inputs of energy and resources and outfgmissions are modelled.

The intangible data will be represented using tle¢hiod of sustainability indicators, that are adagtem
the existing indicators of large scale-urban amgorgal planning (Steinhauer 2001) to the architedtscale
of a single building (BVMBW 2001), and partiallygpect-specifically defined.

7 THE EVALUATION STRATEGY

The building performace evaluation in terms of aungthility will be carried out upon the dynamoBsd
through application of following STRATEGY:

1. Generation of project related indicators for taimability indicator tables; which consist of
ecological, economic and social aspects represéimtedgh relevant referential values

2. Building modelling through LEGEP-Software and&eper calculation

3. Generation of data

4, Evaluation: Enrolment of the data into the iadioc tables, relation to the referential values

7.1 Generation of indicator tables
The sustainability indicator parametric model isdzhon existing BMVBW (2001) model.

The parametric table reflects the “prism of susthility” — containing aspects of: ecology, econoragd
socio-cultural aspects; which are to be evaluagpastely in own evaluation tables.

Some of typical aspect-indicators are:
a) Economy:
* economic competitiveness and sustainable managéwgieldt, costs),

» economical aspect of ecology (water consumptiohiooc&/anno, heating kWh/m?, maintenance cost
inspection cost and operating cost €/m2),

« soft facts such as fungibility and flexibility, nmd&nance and creation of branch/business diversity
b) Ecology:

« Protection of natural resources (construction demkamd consumption)

« Protection of bio-diversity

* Protection of pollution rate/constraint of emisspgreenhouse gasses emissions (CO2 equivalent,
Ethane equivalent), soil pollution

e Long life duration and easy dismantling (recyclaofduilding materials)
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» Rational energy consumption (U-Value, Substitutdfossil energy sources through regenerative
energy sources),

« Water consumption, cleaning effort, maintenancere{fnaterial flow in kg/anno), sewage water
and waste (kg/anno)

c) Socio-cultural aspects:
e Social and spatial fairness: outer/inner appeatdrareier free building
* Creation of liveable urban identity

* Fulfilment of individual needs (Adequate provisioihhousing and living space, Accessibility of
workplace, Accessibility of infrastructure and fit@ae facilities of the higher level centre)

« Protection of social stability (Residence quality &ll ages, Consideration of balanced income
structure regarding working places, Integratiorign co-citizens)

The existing indicators have to be examined progpetcifically on their project relevance; new iradars
have to be generated throughout careful basicmasefa project.

The project-specific indicators are mostly compileberactions of different tangible and intangibkpects.
In order to determine their project relevance,@ ¢d sustainablity cob-web diagram is used: thpdnance
of the specific indicator-interaction is represends an area within diagram.

Typical real-estate related indicator-interactiars e.g.:
« real estate image, sustainable rental incomesghigiblds depending on building easthetics
« cost-efficient and low maintenance, long life dimatdepending on construction-typology
» higher construction cost for lower life cycle casffjcient energetic building performance
» urban identity, landmark charcter depending on &raspects
« longer economic life duration depending on flexipiand fungibility

INTANGIBIE
Fulfilment of social need,
identity
Yy B IATANGIBIE
2 »AEstheﬂc%IForm Real estate image,
- sustainable rental incomes,
higher yields

v G -,
’("Funcﬂ\‘on
I 4

TANGIBIE
Flexibility,
fungibility

T TANGIBLE

A l‘. | /Tfachllbi \'v=Cons!ruciion Cost efficient and low maintenance,
Lo . i i
4 5 y long life duration

TANGIBIE
Higher construction cost for
lower life cycle cost,

better building performance

TRANGIBIE
Reduction of energyfressources consumption,
low output of emissions/waste

,
* | Social A Ecology
ITANGIBIE =
Urban identity,

significance and identity,

landmark

Figure 4: Cob-web diagram of interactions betweemgible and intangible indicators

7.2 Data-generation:

Quantitative data will be modelled by the meansswAdos-LEGEP-Software (2006) and developer
calculation method (Achammer, 2003).
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Qualitative data is legible from the plans, graphiepresentations, project specification, intemgestc. It
will be evaluated by means of scale or simply yesinswers.

7.2.1 The sirAdos-LEGEP

The sirAdos-LEGEP software performs a cost caltdaby the means of macro-, gross- or fine building
elements that define building construction. Eackmeint is linked to its life cycle cost (consisting
maintenance, service, cleaning and demolishing) castwell as to mass flow, emissions and energy
consumption throughout its life cycle.

Following evaluation is carried out by LEGEP:
* Construction costs according to DIN 276 (1993):
100 — Building site
200 — Preparation of land
300 — Building construction
400 — Building facilities/services
500 — External facilities
600 — Fitting and artwork
700 — Extra expenses
Construction cost ¥(200 — 600)
* Total price €/m? GFA (gross floor area) and Totadg€/m3 GV (gross volume)
* Life cycle cost:
e cleaning, service/inspection, maintenance, opayatist, demolition: in total and €/m2 GFA

e Energy consumption - U-Value calculation, transiois$ieath losses, energy costs for heating and
warm water, electricity costs €/anno, water congiongn m3/anno and costs €/anno

« Ecology: mass flows and balances for life cycléoorsingle life cycle phase (construction, cleaning
maintenance): CO2 emissions, primary energy consampcidification, summer smog potential
etc; waste mass flows (landfill, hazardous wastdetground landfill in kg)

7.2.2 Developer calculation method

The developer calculation method is employed toluswa and/or to guarantee sustainable yields and
incoming profits. It is basically based on costaokdtion on the first cost group of building elertseaf DIN
276 (1993) Standard.

7.3 Evaluation
Both qualitative and quantitative data will be diea in the evaluation tables and compared to targkies
(quantitative data), graded on scale 1-5; and vteédhhy the factor of relevance for the project.

The target values are obtained from: referentiajgats, facility management companies, authorities
suppliers, LEGEP-Database.

Therefore, the determination of relevant indicatarsl their weighting should only be done upon well
documented basic research in sense of project @mveint, and remains in the realm of experience of
evaluator.

Each aspect: ecology, economy, and socio-cultwravialuated separately in own evaluation table, and
becomes a grade — absolute value. The final resultalled factor of sustainability (Sd) is a meatue of
the values of three aspects.

7.4 The factor of sustainability

The factor expresses the sustainability potenfia building or a project at given point in timéelcycle
phase), and points out the weaknesses and potfertied problems. Moreover, the concrete issueb asc
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» identification of large cost originators throughdtl lifecycle concerning cleaning, maintenance and
demolition;

e peak years of expected great investments and dineats;
e development of following costs

« yields and revenues through alternative uses; etc.

e can be outlined.

8 CONCLUSION

The implementation of building performance evalmatitool dynamoBsd enables determination of the
possible planning consequences already in theestdiages of life cycle of the building: at thgibaing of
the planning process; in the pre-design phase.

This planning phase is crucial for the entire lifecle of the building; since at that early poing tthange
potential is still almost infinite. This relativehort and fast phase determines however the fbiuitding

features such as energy consumption; flexibility;ehat will last over long period of time and Mak hardly
possible to correct in latter phases.

The evaluation tool can also be implemented ati@ey point in time: either in planning or operatias the
means of control or as means for redirecting ofegivdble future developments — it serves as inoliaait
weaknesses but also strengths of a building; ezpdeism an absolute value.

The tool itself deals very well with tangible dakeat are clearly quantifiable, and can also be rheddor
the future. However, more problematic are the igitale data because of their partially “irrationahd
extreme temporal character.

To such data count in front of all the parametdrsogio-cultural component; but of economical comgrat
as well — sustainable rents depend on future mat&eelopments or the future image of the site;ehes
factors can hardly be foreseen and are extremggratable on outer influences and indeterministef®rc

Therefore the implementation of the tool in theyephase of pre-design can only be seen as anaitudiof
sustainability; the re-evaluation and correctianatter planning as well as in life cycle phasesecessary.

Some decisions concerning the potential user- nergé public acceptance and image of the projettinvi
the urban context as well as the security of fie@dnomic success will always be escaping the mtion
evaluation methods, and will remain in the “irraéd’ judgement realm of experience, instinct, fading
and talent of planner and developer.

The tool can find concrete and immediate applicatiothe field of architectural competitions: iretkEU-
wide competitions the concepts and adherence tdisable development gain increasingly on imporanc
however these concepts could hardly be objectigetuated. The building performance evaluationeira
dynamoBsd gives a tool that enables the compefitighcomparing of the projects based on tangibklts

— factors of sustainable development.

9 REFERENCES

ACHAMMER, C., 2003. Skriptum zu Vorlesung Projektergiiing, Wien: TU Wien, Industriebau und interdidizigre
Bauplanung

BMBW - Bundesministerium fiir Verkehr, Bau- und Wohnumgsen, 2001. Leitfaden fiir nachhaltiges Bauen,

Bundesamt flir Bauwesen und Raumordnung (Publ.)

BOMHARD, H., 1998. Bauen im Wandel?, Betonwerk+Fertigfechnik, Wiesbaden: Bauverlag GmbH, 8/1998

BRAND, S., 1994. How Buildings Learn. USA: Penguin Be®&SA

HERMANN, M. et al, 2000. Legoe — a complex desigd amaluation tool. Universitat Karlsruhe:

Institut fur Industrielle Bauproduktion

DIN 276, 1993. Deutsches Institut fir Normung. Ditlschenbuch

KOHLER, N. et al, 1998. Stand der 6kdbilanzierung @ebauden und Gebdudebestédnden. Universitat Karlgib — Institut fur
Industrielle Bauproduktion

KOHLER, N. et al, 1999. Stoffstrome und Kosten im d=reichen Bauen und Wohnen. Berlin, Heidelberg, Merk,
Barcelona...: Springerverlag

RENN, O. et al, 1998. Wege in eine nachhaltige Zttkim Breuel, B. 1999 (Publisher) Agenda 21. Frankén Main, New York:
Campus Verlag

RIDA, 2003. Royal Institute of Dutch Architects, Mifarchitecture. Amsterdam. www.bna.nl

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




Iva KOVACIC

SCHULTE, K.-W. et al, 2002. Grundlagen der Projekigcklung aus immobilienwirtschaftlicher Sicht. 8chulte, K.-W. und
Bone-Winkel S. (Publisher). Handbuch Immobilien-Bkbgntwicklung. KéIn: Immobilien InformationsverlaBudolf
Muller GmbH

sirAdos LEGEP 2006. Aum Edition. http://www.siradde/

CEIT ALANOVA m
Central European Institute of Technology,

Dept. for Urbanism, Transport, g uimpstenzzentm (O (B CoTpetence Conter o e | wiwcorpat
s Environment & Information Society







reviewed paper

Learning the public preferences for living environment characteristics: the experimental approach

Jakub VOREL, Karel MAIER

Czech Technical University in Prague, Faculty oftAtecture, Thakurova 7, 166 34, Praha,
jakub.vorel@sklep.fa.cvut.cz

1 ABSTRACT

The goal of the research presented in this pagerpsopose, test, document and evaluate the apipicof
preference models in the field of urban planning design. The preference models simulate the human
decision making in various hypothetical situations.

The preference model used in the research is dr@agxperimental way by using the conjoint analy#iis
demonstrated how the complex characteristics oeth@ronment can be transformed into operationahfo
that can be consequently used for preference asagd modelling. The preference model assemblggiha
are demonstrated.

Once the preference model is created, it providdstive predictions of preferences for alternatigenarios
(combinations of environment characteristics) attteioinformation that supports the interpretatidrife
factors influencing the identified preferences. Tpeper presents concrete outputs that can be Iglirect
applied to everyday practice of urban plannersdesigners.

With the help of conjoint analysis several prefeeemodels are constructed that represent the prafer
structure of individual respondents or groups spandents. The preference structures of variougpgrof
respondents are compared and significant diffeieaoe identified.

It is also demonstrated how the preference modelseave as a planning support system for simulaifon
inhabitants’ responses to proposed changes inrtienenvironment. For those purposes the outputiseof
preference models are projected onto real envirohilearacteristics represented by GIS model. Acdas
Prague have been selected as cases.

The effective use of preference models is encodragahe use of information technology that offerany
advantages including the experimental stimulatibrespondents, data collection and analysis. At of
the paper the implications for further researchpeesented.

2 INTRODUCTION

Preference model simulates human evaluation ofowarihypothetical situations. Any imaginable
characteristic of urban environment can serve asinpot into the model. The paper presents the
experimental approach to preference analysis: tigoimt analysis is used to distil the preferencas of
respondent’s evaluation and the preference modeliges with predictions of preferences for alteineat
scenarios. In this way the effects of various urbavironment aspects on human behaviour can berexpl

» accessibility of facilities, services and workpla@ad their relative localization [24, 10]

e density, amount and accessibility of open spacéiseirban environment [3, 4, 5, 10, 16, 17]
e quality and diversity of services [24]

« fit of urban environment for chosen leisure acyivt its habitants [1]

« factors influencing the mobility of habitants ameit choice of transportation mode [11]

« effects of social environment [18]

« effects of various land-uses adjacencies [10, 171}

« effects of environmental stress factors [14]

« visual qualities of urban environment [15]

The public preferences for living environment ane tnain focus of this research. It is assumed ttreat
habitants’ preferences have the major impact on d¢heice of living environment. The examined
characteristics are adjacency, accessibility and leses.

REAL CORP 007 Proceedings/TagungsbandSBN: 978-39502139-2-8 (CD-ROM); ISBN: 978-39502138 (Print) E
Vienna,20-23 May 2007 www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, Jo8ENEDIKT



Learning the public preferences for living envir@mhcharacteristics: the experimental approach

3 PREFERENCE ANALYSIS APPROACHES, METHODS AND PRINCIP LES

Two general approaches are used for preferenceunssasnt: “Revealed preferences” methods and “Stated
preferences” methods. The revealed preferencesdeanesd from data or an observation of human befhavi

in a real environment. Prices of land, data on thats’ migration in urban environment and otherigoc
economic data can serve as the sources of data [11]

The Stated preferences experimentally stimulatstigect by means of hypothetical scenarios.
The paper describes the use of “Conjoint analytsislerive the model of preferences in experimentaf.

First the evaluated object is represented by fimiteber of characteristics [14, 11]. Each charastteiis in

turn explicitly defined by finite number of stat@Sonjoint analysis belongs to “Discrete choice rod#gy).

Description entering the method is therefore abstad formal and consists of attributes and tétaites. By
combination of attribute states we receive largg, fimite set of all possible alternative scenaribat is
called “Experimental Set of Data” (ESD).

Scenario is carefully and purposely given desaipif certain object or environment that can bé oea
purely hypothetical. The scenarios can repres@iiyaical object as well as a mental construct.éxample
it is possible to test the preferences to not yetieag objects or environments.

The scenarios are used for stimulation of the stbjed as an element to which the evaluations are
attributed. The CA belongs to decompositional méshas it automatically breaks the evaluation of lesho
scenarios down to its constitutive elements: irdiial attributes and their states [14]. Decomposddes

are referred to as partial preferences or partidies.

Partial preferences enter the preference modetsagarameters. The task of the preference modtl is
recompose the partial preferences into prefererafeshe whole scenario. Decomposition of global
preferences to partial preferences and their camsdgqrecomposition is modelled assuming certain
principals of human evaluation and mental proces§ecision: the additive and the multiplicativedels
represent two main alternatives [14, 11].

4 THE PREFERENCE MODEL ASSEMBLY PHASES
The preference model assembly phases are demeunsstap by step.

4.1 The choice of the critical characteristics

Extensive literature exploration was completed dentify the attributes of the environment that are
important for the habitants’ choice of the livingveonment. Only the characteristics that are etqubto
involve the choice of a subject and/or that arevaht for the research objective were chosen.
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Figure 1: The hierarchical model of the attributasical for evaluation and choice of living envinment

The method of preference analysis has some linsiteerning the number of characteristics that can be
evaluated in one application of the method. The memof characteristics (size of ESD) that can be
concurrently evaluated is limited by maximum numbkescenarios that can be evaluated by one sufjjket.
limiting factor is the subject fatigue during theakiation procedure. It is strongly recommended tha
number of evaluation acts in one procedure doesxu#ed the number of 30 [14].

Not only the number of scenarios, but also its demify (number of attributes in one scenario) nmespect
the respondents’ cognitive capacity. The sizecanario should not exceed the number of 15 ategut
given that each attribute has no more than 10sst&tes optimal size of scenarios is 7 attributashewith 3
states.

It is obvious that the limits of the method arecomtrast to the complexity of the phenomena thatniend
to study. In this case the complexity of the enwinent description is managed by dividing the emriment
characteristics into themes that are commonly daedef@he ESD takes form of hierarchical structiitgs
enables to build a partial preference model fohetheme separately and finally to integrate thdigdar
preference models and to assemble them into sangference model [14].

4.2 The attribute states definition

Seven attributes were included into the preferanodel presented. The attributes where not definga w
regards to the theme but rather with the intentmrtest various forms of environment charactesstic
description. The intention was to involve the catégl as well as continuous variables into theegixpent.

In the case of categorical variables each categepyesents some discreet state of real environment
characteristics. The categories presented to thiecushould correspond to the subject’s perceptiotihe
characteristics.

The characteristics that have continuous charaotest be defined by several discreet states. Beaanlge
some of the values of the characteristics can leetse to be presented to the respondents, itpsiitant to
select the values that best describe the respa@igerteption of the characteristics. However thigjective
perception does not always simply correspond teativie states of perceived characteristic. For gtaithe
relation between the proximity and preference i$ @aays monotonous, but it can rather include a
threshold, which the increasing preference suddstaists to decrease. If this is the case, theraldhme at
least 3 attribute states defined: 2 states defittiegoutlying values and one or more states shinglidate
the points of expected change of the preferencel {4, 11].
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In the experiment questions the categorical vaemblere used for description of three types of aibje
adjacencies: urban park, open landscape and brest.sThere are three types of proximity zonesnaeffi
with regards to the respondents’ dwelling:

e Vista zone" represents topological adjacency géotsactivity/use to subject’s dwelling. To this
type of adjacency strong visual effects are related

« “Local-displacement zone” represents the spaceatifing distance. It is assumed that objects,
activities and uses in this zone have a strongaband psychological effects stemming out of the
intensive social interaction, personal contacts sénse of belongingness and identity.

« “Enlarged-displacement zone” represents the spaiséde of “Vista” and “Enlarged-displacement”
space. The Enlarged-displacement space is chdraders a space of extended mobility, where
movement in this space is contingent on the usen§port technology. Our use and knowledge of
this space depends on the mode of transportctinisequently discontinuous, fragmented. The
habitant’s emotional attachment to this space skee

Additionally, categorical attribute “character afjacent residential buildings” describes threeimiisive
types of residential buildings in the experimerdtathed houses with garden, compact blocks of diats
prefabricated panel housing estate.

The experiment includes two continuous charactesistime accessibility of a shop and public tramsp
stop by walking and time accessibility of the agntre by any mode of transport.

Name of attribute Attribute state

the proximity of an urban park with the object is adjacent and visible from your
facilities (benches, children and sport dwelling

playgrounds) the object is located in the walking distance
the proximity of an open countryside (less than 5 minutes)

(forest, meadows) the object is located beyond the walking
the proximity of a busy road (600 cars in distance

one hour)

the pedestrian accessibility of a shop with3 minutes

the basic range of goods in minutes 7 minutes

the walking accessibility of public 15 minutes

transport stop (bus, tram) in minutes

the accessibility of city centre by any 15 minutes

transportation means in minutes 30 minutes
45 minutes

the type of adjacent residential buildings detadimases with garden
compact residential blocks with inner
courtyards
panel housing estate without clean
distinction between public and private/semi-

public open space
Table 1: Attribute states description

4.3 The assembly of scenarios

The attributes defined are combined into scenakiothe experiment the fractional factorial desigas used

to create the set of scenarios (ESD). Fractionabfal design is based on fraction of all attribstates
combinations. The selection of a subset of comlauinatis possible only under the condition of preser

the orthogonality of ESD: the states of attribubesng varied with the same frequency across all the
presented scenarios. Only in this way the prefa®rattributed to each scenario can be decomposed to
individual states of attributes.

The advantage of using only relatively small numbiescenarios (32) is that scenarios can be e\eduae
single respondent during one session. That endhkegesearcher to build preference model for each
respondent.
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The weakness of the fractional design is that anlgin affects can be estimated while higher-order
(interaction) effects are ignored.

4.4 The stimulation of the respondents and evaluationfescenarios

The scenarios in this experiment are presenteexitnidl form. The main reason of using the textoatnfis
that attributes are too abstract to be presentedsual form. (There are some convincing attemptsige
visual stimulation of respondent in the “Green gfigmoject [25]).

The subject can attribute the preferences to swenar three ways [14, 11]: ranking, rating or désat
choice. While discreet choice most closely imitatesway of decision-making in real life, the condtion

of ranking and rating was used in this experimeainhy because of the efficiency of both techniques
(minimum number of evaluation acts in one evalgasigssion) [11].

4.5 The choice and formal definition of preference mode

The additive or multiplicative rule represents tiwgpotheses about the way human beings compose the
overall preferences and decisions from the paptieferences referring to individual characterisb€sheir
environment.

The additive model assumes that any attribute sifittow preference can be compensated by another
attribute state of high preference. The multipliatmodel assumes that compensations are impossible
because the partial preference of one attribute séadependent on the presence or absence ofesnoth

attribute. Therefore the individual attributes cainipe each other substitutes [14, 11].

For this experiment the additive model was cho3dre formal notation of additive model that uses the
categorical attributes is:

Yi = 30 +[31* Ail + [32* Ai2 + ... +[&iy* Aly

whereYi means global preference to i-th scenario thatmspmsed of attribute i having attribute statesy.

Ail .. Aly with partial preferences (utilities) of each attiid state(3i1 .. [3iy.

4.6 The application of information technology

One of the goals was to exploit all opportunitibattthe new information technology offers. To attdie
goal, the virtual laboratory was to created thaabdes to elicit the evaluation out of responderindpe
anywhere in the world at whatever time and to reW@spondents’ participation with immediate (on) fly
presentation of the preference models based dmehisizaluation. The intention was not only to adlidata
from a respondent, but to attract the respondetiitedopic and the method of the research itsetfoulld be
one way the information technology could help pedplbe aware of some seldom perceived aspedigiof t
interaction with the environment.

Advantages of the use of ICT are:
» smooth data distribution and collection;
e attractive graphic stimulation;
* immediate feedback given to the user;
The use of ICT is accompanied with the followingativantages:
» respondents can pretend fake identity and conségusEgrade the results of experiment [12];
* non-uniform access to internet across the popuatio
Visually attractive, user-friendly, easily accegsind highly interactive web application was cedat

The application enables evaluation of scenariosatmn and presentation of preference model. Tha Ja
applet technology was used to create client intetfaut it was recently changed into html pageslimmt
side and Java Servlet Pages on server side. Degigtpace is maintained by database server MyS@lesse
4.1. The statistical toolkit: ,Michael Thomas Flgaa's Java Library” was used for the creation @f th
preference model, JFreeChart library was useddiodering the charts. Whole application was assamble
and debugged in the development environment NetBédn All used technology is distributed under GNU
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licence (General Public Licence). The only profesal software used was the package of statisticdd:tis
SPSS 12.0.1. [22].

5 THE PREFERENCE MODEL FROM THE USER POINT OF VIEW

5.1 Getting the information on respondent

The respondent first inputs his/her personal cherstics later used for the creation of group @refice
models that represent the preferences of seleesgndents only.

The respondent states his/her age, sex, persatias shumber of children in household, monthly ledwadd
income rank, size of city inhabited, type of resitt building inhabited and most frequently used
transportation means for local movement. The redanis not requested to uncover his/her real ityent

5.2 Instructing the respondent

The personal data questionnaire is followed by imatruction pages informing the respondent aboet th
goals of the experiment and steps of the procediinese types of adjacency (Vista space and Local /
Enlarged displacement space) are explained arstrdked on the example of several distinct aetatgs of
urban tissue. The aim is to sensitize the respdridehe scale of each type of adjacency.

5.3 The elicitation of respondent’s preferences

The evaluation procedure lasts about 20 minutes.rébpondent evaluates each of the presented gsenar
on the scale <0; 100>. Whenever the respondensgsdabe “sort” button, the program automaticallgtsso
the scenarios according to the scores attributdds €ombination of rating and ranking enables the
respondent to fine-tune the evaluation by compatiegmost similarly evaluated scenarios side bg.sid

busy road housing type scenario evaluation
v centre

compact residential blocks

detached houses with garden

Figure 2: The evaluation panel eliciting the resjmmt’s preferences

When the respondent feels comfortable with ownwatadn of scenarios, he/she submits the evaluatioh
the program redirects the respondent to the irdesféhat provide the interaction with preferenceetm

5.4 The interaction with the preference model

The application offers three main user interfae@sh designed for learning other aspects of thienemce
models: Compare, Analyze, and Project.

5.4.1 |Interface “Compare”

Two default preference models were created: thergépreference model that represents the prefesesic

all respondents taking part in the research andptdresonal model presents preferences of an individu
respondent. Further, a respondent can create aanuofbgroup preference models that represent the
preferences of selected respondents.
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Figure 3: The comparison of partial preferencesvofselected preference models representing tipemneents with the secondary
education degree and with the college or univegsiiycation degree.

The interface 'Compare' enables side-by-side vimatadn of the selected model parameters. For a
respondent it is possible to compare the differsitetween the partial preferences of two choseenerece
models.

Apart from the partial preferences the interfadersfthe comparison of importance that each atilnad
for a respondent or group of respondents when atiafyithe scenarios.

[u] ] 10 15 20 25 30 a5 40

urban pak I

open landscape ..c-..l;:,m‘
busy road _ i A%
shop GI:::jh‘
bus-tram stop PSﬁr:'| 1%
city centre Fsza-«. SEA%

housing type qm

|I Secondary education degree University education degreel

Figure 4: The comparison of attribute importancéeaaf preference models representing the responaétitshe secondary
education degree and with the college or univegsiiycation degree.

The interface ‘Compare’ presents other two impdrtaodel parameters: the intercept of regressiandimd
the coefficient of determination.

The intercept of regression line represents theageecevaluation of all scenarios. Intercept istretty low
when the respondents were rather displeased byedffecenarios during the evaluation. The valuehef t
intercept has no impact on the value of partiafggesces for individual attribute states preseratkedve.
Therefore the partial preferences are comparabtssall preference models.

The coefficient of determination shows how big jmortof total preference variability is explained the
preference model. The coefficient of determinatiepresents the quality of the preference modéd; iigh
when the respondent’'s evaluation was consistembwAvalue of the coefficient of determination udyal
indicates the respondent's fatigue during the eatadn procedure or a premature interruption of @atbn
procedure.

Each preference model represents the preferencegsamicular group of respondents. The interface
‘Compare’ offers description of respondents usimg personal characteristics that each respondésiteen
at the start of evaluating procedure. Followingpbsadescribe the characteristics of selected relgmin
groups.

5.4.2 Interface “"Analyze”

Interface 'Analyze' provides with a tool for deeperalysis of the characteristics of respondent ggou
evaluations. Respondents are sorted into grougsdiog to their personal characteristics; charesent the

parameters of each group evaluation.

First box chart presents the distribution of panieferences that each group of respondents esgsdor

CEIT ALANOVA m
Central European Institute of Technology,

Dept. for Urbanism, Transport, g uimpstenzzentm (O (B CoTpetence Conter o e | wiwcorpat
s Environment & Information Society




Learning the public preferences for living envir@mhcharacteristics: the experimental approach

the selected attribute. Each box shows how muchobtiee respondent’'s group prefers one of the state
attribute. The partial preferences can be readhewertical axis.

The second box chart shows the distribution ofdtitriboute importance for each group of respondents.
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Figure 6: Distribution of partial preferences ahd importance of chosen attribute for two groupsespondents: with the secondary
education degree and with the college or univegsiiycation degree.

5.4.3 Interface “Project”

The preference models can be used to evaluateeahyir imaginary environment. Several areas in l&rag
were used as the cases. Each case area was disdtibéhe use of the attributes of a selectedguesfce
model. The spatial analysis was employed for tleatéwn of raster layers representing the charatiesito

be evaluated by the preference model. Each raayer lis evaluated by selected preference model and
resulting value-map is created.

The pictures bellow shows the evaluation of DepXtmovice-SteSovice area (3,6 x 2,5 km). Blue and red
colours scale from low (0 points) to high (up tpd&@nts) evaluation. There are differences notice#blthe
negatively evaluated areas adjacent to the capaEts (blue strips), red-yellow spots coveringdheas of
highly prestigious garden suburbs and blue spoteraty the areas of housing estates built up inpibes-
war period. Public transport stops and shops ateilalited in the area quite evenly and as such dioeryot
have a strong impact on the evaluation. These fact@my, however, play significant role in some othe
more peripheral parts of Prague.
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Figure 7: The evaluation of the same area by fdterdnt preference models: personal, general peatee models and two Groups’
models: one is representing the respondents watisélsondary education degree and another one desmsrwith the college or
university education degree.

The preference models created to represent therprefes of various groups of respondents have horget

in common. Majority of them express low preferenfigsareas adjacent to busy road and post-war hgusi
estates. On the other hand they highly valuateathiacency to open landscape and low density housing
areas. While the conclusions are trivial and jestfy the common sense, it should be stressedtiraadded
value of preference models consists in their gbibit uncover much more subtle phenomena. They wggve
information on the marginal changes of preferenassthe function of the change of one or more
environmental factors or respondents’ personalatheristics.

The interface ‘Project’ enables to assess the coatipa attractiveness of different areas too. Tiagegtion
is also useful for the evaluation of the areas tatdo not know or we are not able to evaluateguie
common sense. It is the case of more abstracactasistics of the areas such as accessibilityenfices
and transportation infrastructure.

Each presented interface has its own purposefaoes ‘Compare’ and ‘Analyze’ are useful for thedst of
respondents’ preference structures, while thefater'Project’ is more useful for the geographiaalysis
of different areas.

6 THE OUTPUTS OF PREFERENCE MODELS AND THEIR USE

Even though the experiment is not yet finished thwede is still more respondents needed to reachaimple
balanced in terms of equal distribution of respansiepersonal characteristics, the preliminary ¢asions
have been done with the intention to demonstratat \wind of information it is possible to get out thi
analysis.

6.1 Partial preferences

The partial preferences (utilities) for each sit¢he attributes with regard to the importancepafticular
attribute are the most important outputs of thelymes. The partial preferences represent the pesir
negative contribution that each state of the attebhas for the evaluation of whole scenarios. The
preliminary results of the experiment indicate filowing conclusions:

« The adjacency of open landscape brings much blggeefit than the adjacency of urban park. The
benefit relies to large extend on a direct adjageBy removing a park or open landscape out of
visual connection to the walking distance, it Icosmich of its value.

* The negative effects of busy road adjacency (diriscial connection) are so important that they can
be compensated for only by joint effects of dir@djacency of urban park and open landscape.

« There are differences in the preferences of the tiotessibility of a shop with the basic range of
goods and a public transport stop. The highesigbareference for the accessibility of a shop is 3
minutes and with the increasing accessibility ttefgrence diminishes. A public transport stop has
the highest partial preference in 7 minute timeeasibility. With decreasing or increasing time
accessibility for the “peak” value the preferendesinish. In this case the curve of preferenceois n
in direct proportion with the objective amount bétcharacteristics; therefore it would be reas@nabl
to extend the number of attribute states presentegspondents and to test the exact distributfon o
partial preferences.

« As expected, the partial preferences for time aibiity of city centre diminish with the increagin
distance of the city centre in linear manner. lulgdbe interesting to test the preferences forctlire
adjacency of a city centre. We could assume artiezxde of negative effects coming form the high-
density and intensive use of public space that evseldw down the marginal increase of partial
preferences of the increasing city centre acceigibi

« The partial preferences of the housing estate ad@cproved to be the most negative of all the
attributes. The preferences of compact residebpliaks are slightly positive and the preferences of
detached houses with garden show the most posgitisteal preferences of all the attributes. The
respondents with university degree have less stposdive or negative preferences to the respective
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types of residential environments than the respatstibaving attained the secondary education
degree only.

e Apart from the level of attained education alsofdwor of the size of the city in which respondent
lives influences the partial preferences of 3 nmeswccessibility of public transport stop. Bigger i
the city size, higher are the partial preferendedase proximity of public transport stop.

6.2 Compensatory or noncompensatory preference structu@s

The experiment uses the additive model that asstineesompensatory nature of respondent’'s preference
structure. It is assumed that respondents can awsapefor an attribute state of low preference waithther
attribute state of high preference. Under this exdion the preference model can indicate the mutual
compensations (trade-offs) between the attributasiwwould indicate how big change of one charastier
would compensate the change of another charaatetisis possible to identify very different comlaitions

of attribute states that will be indifferent witespect to the respondent’s evaluation. The impacne
change compared to the impact of other change endspondent’'s preferences can be calculated. Such
information can be very useful for estimation obfi acceptance of various changes in the enviroihme
Using the price as one environmental variable essabk to evaluate the compensations also in mgnetar
terms.

The assumption of the compensatory preferencetgtaucs very strong and does not reflect the corple
interference between the effects of several atedbwhen taking joint effect. There are indicatidhat
many characteristics of the environment function tiis way. The joint effects of environmental
characteristics are called interaction effects. ifiberaction effects identified are for example gegception
of safety and the preferences for urban parksabe of public transport it is very possible to iifgrthe
interaction effect between the time accessibilitypoblic transport stop and the frequency of tleangport
service, total time of transport, comfort and safetthe transport. Interaction effects also cduddexpected
between the density of built-up area and the peef@s of public open spaces.

The measurement of the interaction effects requicdiecting much more information than in the case
main effects measurement. Therefore it is usuafigassible to constitute the preference structurehen
individual base. This factor was decisive for tledestion of the additive model for the experimesittlae
goal was to create the preference model that woefitesent the preference structure of individual
respondents.

6.3 Attribute importance

The importance of attributes indicates the respotsdesensitivity to the respective environmentdkefs.
When evaluating the scenarios, a respondent isireshjio evaluate simultaneously large number of
information. When the number of information exce#us cognitive capacity of a respondent, the sietect
approach to the evaluation of the scenarios isieghplvhen only some of the attributes are empl@agthe
criteria of the scenario evaluation and other s l@sportant - attributes are used only if there some
resources left for fine-tuning of the evaluatiorheTselective strategy is perfectly valid even fealrlife
situations. This is the strength of decompositionathods where the whole scenarios are evaluated.

The experiment revealed that the most importaterai for the scenario evaluation are the typedp@ent
residential buildings (30,59%) and the proximity afbusy road (25,12%). The attributes of average
importance are the proximity of open countryside, {2%) and the accessibility of city centre (10,505

this moment we can only speculate whether the loywortance of the accessibility of an urban park is
caused by having the attribute of open landscapleeasubstitute for the urban park.

The experiment indicates that each group of respatsdapplies different strategic selection of eatile
criteria.

6.4 Validity of experiment outputs

The validity of the preference measurement is gmadasured using the “hold-out” that are evaludipc
respondent but not used for derivation of partiafgrences. Instead they are used to compare ¢ldicpons

of the preference model with the evaluation of tegpondents to assess the validity of the modek Th
experiment does not use the “hold-out” scenaricsabge of already high number of scenarios in single
evaluative session. Instead the subjective evalnabf personal preference model by respondents was
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introduced. Each respondent when being confrontiétdl er/his personal preference model was asked the
following question:

“Does your personal preference model fit to yowf@rences as you reflect them?”

The answers were scaled between the 1 — agree eigphnd 7 — does not agree at all. The resposdent
indicated strong agreement with the preference inbdé was presented to them. The mean of the asswe
was 2,73 (standard deviation was 0,88).

7 CONCLUSION AND IMPLICATIONS FOR FURTHER RESEARCH

The partial results already indicate what couldheeexpected outcomes of the experiment. To cortfign
partial results much more respondents is neededayl® 32 respondents must be multiplied at least te
times. At present the results are valid only onl¢lvel of individual respondent.

So far the method of preference analysis and simulgproved to be valid and useful. For further
development and application of the method the ¥ahg ideas are proposed:

e use other, less subjective techniques of prefersmomiel validity measurement, for example the
,hold-out" scenarios;

« test the reliability of the measurement by testseprocedure;

e create more robust preference model that wouldidechnost of the attributes presented in the
hierarchical model of the attributes (see figure 1)

e precise the spatial model, more precise spatialemeduld enable valid evaluation of the small
scale areas.

» test the correlation between the preferences gegjanto the spatial model and other indicators of
area attraction, for example the land prices omptiee of rent.

« use the types of models that would enable an etiafuaf the interactive effects. The disadvantage
of this change would be the loss of the opportutdtgvaluate the preferences on the individual
bases.
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1 ABSTRACT

In this paper, we discuss the Digital Earth conceptl scale issues regarding landscape planning
visualisation, and we present the interactive \isation system Biosphere3D. The visualisation exyst
supports multiple scales on a virtual globe, anfib@sissing on real-time rendering of vegetatiomilsir to

the predecessor Lenné3D-Player. In this paper weridbe the visualisation system from a user's petse.

We provide detailed information about the availail@gport and export data formats, the rendering
capabilities and the required hardware. Additionale will give a quick overview over the interfacimst
allow the creation of custom software modules amskible applications.

2 THE GEO BROWSER IS NOT ENOUGH

AL GORE (1998) said in his legendary speech on ‘Digital Earth: Understanding our planet in thet21s
Century”: “l believe we need (...) a multi-resobnij three-dimensional representation of the plaiméb,
which we can embed vast quantities of geo-refekmtaa.” As early as in 1995, Art+Com anticipated
somewhat of Al Gore’s foresight presenting Terrédfis(MAYER et al. 1995, 1996). The figures show
examples of TerraVision's graphical user-interfgd® the tangible globe interface (2), and intaxect
terrain rendering (3). Long before of hardware-#re¢ed consumer graphics cards, and broadbandhétte
access, the world was not ready for this protoggquiring a SGI graphics super computer. Meanwttie,
rapid development of hard- and software for intevacvisualisation has been triggered by the fastwing
market of computer games and paid by millions ¢hesiastic computer game players.

©Q rriomitin

Figure 1-3: TerraVision (http://www.artcom.de)

Since the advent of Google Earth, ‘geo browser’,GIS and digital globes have become popular toots a
topics in both consumer and professional world. Wather software vendors, and open source projects
offer such programs, e.g. ESRI ArcGlobe, and ArcBxplorer, NASA World Wind, Viewtec TerrainView-
Globe, SkylineGlobe, Microsoft Windows Live LocaViftual Earth), vWorld vieWTerra, and Virtual
Terrain Project Enviro.

Geo browsers have in common that they focus on rgebie, especially remote sensor data, and
cartographic data, i.e. predominantly 2D or 2 ¥ &prdata draped on the terrain. Some products suppor
city models but none of the digital globes are ently focussing on the visualisation (visual sintigia) of
landscape scenery, forests or gardens. Do landscapiects, and environmental planners need dissta
3D real-time and ‘global’ landscape visualisatiaMiugons? Or should we just rely on established geo
browsers?

3 VERTICAL RESOLUTION

ORLAND (1992) claims that visualisation technigdies environmental management must include analysis
and modelling tools, and should support multipleles, i.e. detailed change at the local level wittie
framework of coarse-grained data sets. TerraVisivrady supported level-of-detail rendering of éarg
terrain with draped image data, and 3D objects.

Tools like Google Earth and a fast Internet corinaatnable smooth zooms from 15,000 kilometres dimwvn
the ground surface. While resolution of orthophaiod satellite imagery is still increasing, thisgress is
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of limited advantage when it comes into the loeakl, e.g. at “tree-by-tree scale” (ORLAND 1992stf or
third-person-view. In 2006, Microsoft announced6atiines increase in terrain detail of Flight SimtaiaX
compared to the previous version. In Flight Sinmd&004, 256 x 256 pixel covered 1 square kilomefre
terrain, i.e. a resolution of roughly 4 meters pigel. In a blog the difference is described as the difference
between “wearing glasses and not wearing glasdesiertheless, the blogger concludes “... that theréut
doesn't lay in increased texture resolution, bthiemain increased 3D res: Rather than making thiehfhve
more pixels, lets see more ‘vertical’ polygons”.€8h ‘vertical’ or truly 3D objects are especialipdiscape
elements (ERVIN 2001) like structures (includingratecture and infrastructure), animals and pecguhel,
vegetation but also waterfalls, and atmosphere.

Nonetheless, Microsoft's Virtual Earth initiativéves to establish an aerial photo based geo dataliabe
global land area with 144 m km2 and a resolutioh®€m, which will require about 22 PetaBytes ofagje
(Franz Leberl, Microsoft-Vexcel, pers. comm. Mag&) 2007). This number is still beyond our imagmat
Anyhow it is an (very large, delayed) aerial phoguy of the world. It will neither show a forest's
understorey nor permit a glimpse of the future.

In a survey of APPLETON and LOVETT (2003), searghiar a level of realism for visualisations of rura
landscapes that is “sufficient” for environmentatision-making, one respondent suggested that thigite

be a “lowest common denominator” effect, wherebg tbw-detail elements distract from or appear
inconsistent to the rest of the image. Their figdido not show evidence of a sufficient level @llisen, but
they do reveal that, depending on the scenery, sdemeents are more important than others, e.ggfound
vegetation and the appearance of the ground sunhfaee a significant effect on the ratings for r&aliof
landscape visualisations.

A greater degree of detail can call into questlemdccuracy and validity of the basic data andaisimed
planning scale of e.g. 1:10,000 (PAAR et al. 20PAAR and REKITTKE, 2005). In particular, photo-
realistic visualisations from eye-level view, tlae based on typical environmental and planning, dae
coming into conflict with conventional scales uded representation of community landscaping. ERVIN
(2001, p. 62) writing about abstraction, stated tfa) we landscape modelers must also rememier t
valuable roles of abstraction in both cognition @adhmunication, and not believe that ‘photo-realisror
even ‘physical realism’ — is the be-all, end-alldigital modeling. We make models to make exploratior

to convey messages, and the infinite variety ofl@ations and messages will surely yield an equally
boundless variety of digital landscape models”.

4 LANDSCAPE VISUALISATION ON LOCAL AND GLOBAL SCALE

While architects, landscape architects and urbamngrs construct 3D models as a matter of routine,
landscape and environmental planners in practive halied on abstract, two-dimensional represemati
(LANGE 1999). In the history of landscape architeet REPTON (1803) may be regarded as an exception
and early pioneer in the area of landscape viatais (LANGE, 2001). In his ‘Red Books’, he invedta
technique of perspective representation for lanuscgsigns that is not dissimilar to current digitathods.

In landscape and urban planning, public particgmtinteractivity, and virtual reality become maad
more an issue. At present, landscape visualisati@®esn to have been widely adopted for use in the
assessment of controversial or large-scale projéotssimulating landscape changes, and for rekearc
purposes (PAAR, 2006). HAKLAY (2002) surveyed thenber of research projects worldwide in the field
of GIS and virtual reality (VR) between 1993 an 89He found that there was a rapid increase in E9@#

a steady increase through to 1998, after whichetheas a sharp decrease. Haklay attributed thisneetz

the integration of VR into standard software, whigduced the justification for specialized research
projects. Conventional VR models and infrastructuage been too expensive to use in ordinary plannin
processes. In practice, landscape visualisatious, hgp until now, primarily been used to preserplan
and market landscape planning scenarios, rather Ileing used to provide a meaningful contribution
towards improving final results (ORLAND, 1992, LANK51999, PAAR, 2006).

® http://blogs.technet.com/pixelpoke/archive/2006201417847 .aspx [site visited on March 19, 2007]
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Real-time virtual 3D landscapes represent commtinitdools that allow experts as well as non-exgptot
use, explore, analyse, and understand landscapermiation (V. HAAREN and WARREN-
KRETZSCHMAR, 2006).

TRESS and TRESS (2003), summarising a case studgenfario visualisation for participatory landscape
planning, point out: “It would be ideal to have ewgrful and photo-realistic GIS-based visualizatioal
with dynamic characteristics that would show lawrgec from the perspective of a moving observer” (p.
173). APPLETON et al. (2002) conclude that ther@o “universal landscape visualisation soluticarid
that current technology forces users to make todf$ein detail and interactivity. They see a margap for

a visualisation tool that can be used in combimatiith GIS, and predict that future visualisatiestinology
will move towards the combined goals of availapjlijeographic detail, realism and interactivity.\HR
(2001) remarks that digital landscape models aendfomogenized to a degree that was once necelsary
to technical limitations but is no longer required.

Two years ago, we asked ourselves what would bentdseémum extent of a landscape and therefore the
basic terrain model? To the horizon? But whatekfnavigation is permited? Then the user will sohere
arrive to finis terrae. The curvature of the eagthusually irrelevant from first person (eye levelgw
landscape perception apart from application inbilisy analyses, e.g. for (off-shore) wind turbines
However, what if | like to navigate from one landge to the neighbouring? It is the notion of spatia
context, the surrounding of a site, which is egakfdr orientation, and assessment of a project.

Specialised landscape software such as E-on Seftwae, Planetside Software Terragen 2 or 3D Nature
Visual Nature Studio (VNS) enable 3D modelling &fséent or non-existent landscapes aiming to pmvid
photorealism, rendered offline both as still imagesanimations. VNS supports GIS data, and even the
curvature of the earth but lacks real-time rendpr8D Nature’'s NatureView Express viewer offerd-teae
capability on a lower level of detail.

As most landscapes are covered with vegetationgiwesentation of plants and vegetation is a puésiée

for realistic visual simulations of landscape scmse In 2000, German practice of landscape arctoite
and environmental planning was dissatisfied with dality of visualisation of plants and habitatsvided

by the available software and convincing reprediemsa of plants and habitats were the feature most
demanded from the next generation of landscapahgstion systems (PAAR, 2003, 2006).

REKITTKE and PAAR (2006) emphasise on the unigascinating and complex potential of vegetation as
a landscape design element. It “(...) becomes ovdmihgly apparent as soon as one tries to creaieatlig
models of vegetation, especially when the aim iseqglicate as nearly as possible the mosaic steictu
distribution and forms of actual natural herb vageh communities.”

5 BIOSPHERESD

The interactive landscape visualisation systemiese3D is focussing on real-time rendering of vaztimn

in different scales. Main target scale of the poedsor Lenné3D-Player was visualizing landscapa fin
eye-level perspective enabling to wander throughpthnned or predicted landscape (WERNER et abR00
Biosphere3D supports multiple scales on a virtl@e reflecting our thoughts on the maximum extdra
landscape. Unlimited terrain can be visualized thu¢he spherical terrain model and the efficientada
management (CLASEN and HEGE 2007, 2006). Sateititeges (fig. 4), raster digital elevation models
(DEM), and aerial views (fig. 6) of multiple terabycan be combined with vegetation plots basedeatoy
shapes (fig. 7) and biological sample data to ergdtotorealistic views, e.g. of planned scenariod a
reconstructed historical gardens (fig. 8, rendevitd Lenné3D-Player). Since no pre-calculationeiguired,
the data can be edited and reloaded to enable geielopment cycles and semi-interactive participat
processes. Biosphere3D is compatible to Lenné3st pnodels, permitting access to one of the larges
databases of realistic 3D plants (REKITTKE and PARBO6).
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Figure 4+5: Planet Earth from outer space at suns&sia; virtual sunrise over the Andes (screetshBiosphere3D, 2006; data:
NASA SRTM and Blue-Marble)

Figure 6+7: Landscape in Germany; at eye-levaitplg trees (screenshots: Biosphere3D, 2006; da#&&ANSRTM and Blue-
Marble, LGN orthophoto, Lenné3D Flora3D trees)

4 - 4 g A o T e . “ - ! ) X ;

Figure 8: Pot Marigold (Calendula officinalis) irgarden (screenshot: Lenné3D-Player, Flora3D plamteats, 2006)

Habitat and land-use data provide the basis for Lenné3D’s vegetation modelling; the input of further
geographical data allows automatic generation ahtpldistribution maps (ROHRICHT 2005). Three-
dimensional plant models are assigned to the kligian map and positioned on the terrain model.

The current alpha version supports the followingam formats:
« ERMapper Compressed Wavelets Raster (.ecw)
e ESRI Shapefile (.shp)
* Lenné3D ASCII Ecofile (.eco)
» Lenné3D Flora3D plant files (.flora3d)
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Support for 3D objects in COLLADA format (.dae),daML file format (.kml/.kmz), best known as the
geographic interchange and XML based format ofclient component of Google Earth, are scheduled for
the first beta release in June 2007.

Hardware requirements are moderate: a standardcdumalPC with 1-2 GB of RAM and a consumer GPU
supporting OpenGL 2.0 are adequate to run the reysgeaphics quality and performance will benefitnfr
more cores, more RAM, and faster GPUs.

5.1 LINKING WITH SIMULATION SYSTEMS

Biosphere3D itself is a pure visualisation systésser interaction is currently limited to the reridgr
settings such as camera position. However, thisoidimitation but a design decision: There are many
different kinds of applications where Biosphere3&h de used, so if all possible interactions wouwdd b
integrated in the base system, it would be unnecgdsard to understand and maintain. Thereforbat
been engineered to be used with higher applicdéigers that provide this interactivity. In factetldata
structures used by Biosphere3D require no pre-geieg step; so all data can be modified on thevfti
minimal turn around times.

One such application could be a forestry simulatmsi where the forester can interactively decideciv
trees is to cut down while the forest develops diree. If Biosphere3D is used for visualisationgrih are
three interfaces to the application: First, therentr forest has to be transferred to Biosphere3dofd, the
user should be able to select trees in the 3D B@sphere3D has to report which tree is visibledaiven
coordinate in the generated image. Third, the agfiin should be able to modify the rendering sgstiof
individual plants to allow highlighting of selectaées.

: ; | I 1 vl
Figure 9: Forest stand visualisation calculatethigyinteractive thinning simulator JTragic (HAUHSaé 2001; screenshot:
Biosphere3D, Flora3D tree models, 2007)

If the simulation tool has a front-end that alloseplacing the renderer, then Biosphere3D can legjiated

as a library. The front-end has to provide an Ogen@dow and handle all user commands, just asdésd
stand-alone. Biosphere3D exposes its domain modwrav the tool developer select the necessary
components from, for example a class that coniattigidual plant instances as opposed to a classdials
with vegetation plots. Combining a few of these ponents creates the visualisation. Each comporant h
an interface for direct manipulation, such as agldin removing single trees. Dynamic highlighting dze
implemented by creating a second tree containédr aifferent render settings and moving instancewdsen
them.
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If the simulation tool has no reusable front-etent programmers can extend Biosphere3D’s viewgr gji.
The viewer already provides basic support for rendeand user navigation. Linking a simulator to
Biosphere3D requires at first to determine the best to transfer the data. Many simulators suppEating
and writing files. Based on this, programmers caitewthe current state to a compatible file, cak t
simulator as an external process, wait for it tush and read back the resulting data. This liriitse
dependent interaction to time slices. Either ther says how long the simulator should run beforgvaets

to interact again, or the simulator runs in fixéides so that the user can decide every virtualtmamether
he wants to cut down anything or not. The spedifieraction has to be implemented in the viewerrkivig
with simulators that provide database access orsgelices is similar, although these have thetgliwi run
parallel to the front-end. However, this game-Kkiked of interaction is rare in professional simolat

6 DISCUSSION

In his speech, AL GORE (1998) closely predicted teeent and ongoing Digital Earth developments:
“Obviously, no one organization in government, isity or academia could undertake such a proje&e Li
the World Wide Web, it would require the grassroefforts of hundreds of thousands of individuals,
companies, university researchers, and governnrganizations. Although some of the data for theit@ig
Earth would be in the public domain, it might alszome a digital marketplace for companies seHingst
array of commercial imagery and value-added infeimnaservices. It could also become a ‘collaborgtor
— a laboratory without walls for research scieststeking to understand the complex interactiovwdsst
humanity and our environment.”

Technology has reached a point where scientistbamhers are enabled to use sophisticated vistialis
tools, and reach a wide audience. Google Earthdfdtsnway to our desktops and it is an exiting and
inspiring tool to explore planet earth. Scientisisganisations like NASA are contributing and shauri
content on Google Earth.

The raw potential of landscape visualisation cargsito accelerate. It is fascinating, but alsoagiome for

a critical reflection of the hype. The possibility have high-class visualisations is no guaranteeah
implementation of the planned landscape. The furdaah issues to be addressed with every visualisati
planning come to the fore: Whom is the visualisat@med at? What should be shown? What is
fundamentally important? What is less relevant?KREKE and PAAR, 2005). ERVIN is clear about the
fact that the means must necessarily be derived fhe end goal: “[...] there is never a single ecrianswer

to any of the many representational and abstraptioblems [...], and so reference to the questidiat is

the purpose?”, and “What is the question?”, ismapdrtant touchstone for understanding visualizatasks
and evaluating representations” (2004). Accurateaanefully chosen visualisations support the djatoon
community landscape planning and decision-making.

Current technological developments within compgraphics, videogames, and 3D GIS will certainlyisiss
3D landscape visualisation tools in fulfilling thepecific requirements of landscape planners and
environmental managers. ERVIN (2001) recommendsrésgarch and development of landscape modeling
should be carried out in close cooperation with pot@er scientists. REKITTKE (2002, p. 121) arguest th
the profession of landscape planning “(...) must lepared to keep up to date with current developsnient
the field of digital technology and, if necessadgvelop solutions tailored to its needs”. BISHOPakt
(2001) state that we should have our thinking @napplication of virtual reality technology to exipeental
landscape research attuned to the next set of mmyties, not to the past set of constraints. Gulyeand

this is also true for Biosphere3D, the sheer nunabgalants of realistic densities still pose a peot for
real-time visual simulations. Nevertheless, vigpaloto-) realism can save on plant densities almasbut
visible artefacts. The seamless transition fronedoound to middleground, and aerial view to “trgetiee
scale” remains a task for further research in casmpgraphics.

Biosphere3D bypasses large, non-freely availabtasets of satellite and aerial imagery concentatin
high “vertical resolution”, e.g. 3D plant modelss&ds can add their own or licenced geo data.

7 CONCLUSION AND OUTLOOK

Interactive landscape visualisations on DigitaltEdrave the potential to be developed into a pevedly
efficacious, somehow ‘natural’ user interface imdscape planning processes. Planners and landscape
architects will publish their projects ‘on earthddressing stakeholders and the general public.eGtlyt
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mainstream tools and media like Google Earth afredfitr an easy and wide access to Internet uSeitk.
the ‘digital tool box’ lacks support for professanlandscape planning processes, and state-ofrthe-a
representation of vegetation.

Second Life is the most hyped of several new virteality platforms based on a metaverse concept, a
parallel world where users interact as avatars wihh other, that uses the metaphor of the reddwor
without its physical limitations, but with a lot okal-life problems and hiccups. These concepts are
sociologically and psychologically very interestifgut we doubt that a metaverse landscape is ¢ ri
platform for real life planners and planning prasss STEINS (2007) compares planning in Seconddsfe

a bit like being in the 19th century, when busiessand the wealthy controlled development.” Culyent
with look and the aesthics of 1990ies computer gy Steins thinks, that it “(...) may not be ldmgfore

we begin to see community design review meetings tidike place in a virtual environment like Second
Life.”

Certainly Digital Earth will evolve, get more comnity features, links to sensors, and extensions.
Hopefully, we don’t have to hurry up for our ‘clasimwith a monthly fee for virtual landowners. Here,
fantastic ‘metaverses’ have the advantage thatespag. islands) is theoretically an unlimited rese
while space on earth, maybe even on a digital amdyecoming precious. However, ‘Google Ads’,
georeferenced, will conduct us through the digitatketplace, while ‘geo spam’ might obstruct ouwi

Since Biosphere3D shall become open source in 00d,2t will be available for any kind of applicati at

no cost. We are focussing on collaboration withdaoaic research and teaching. Zuse Institute BELIR),

the company Lenné3D GmbH, and Leibniz-Centre foriddtural Research (ZALF) are engaged with the
development. ZIB and ZALF are currently developseyeral modules and using the system to visualize
forests in the project SILVISIO funded by the Gemfiaderal Ministry of Education and Research.
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1 INTRODUCTION

In terms of gross area, Schiphol Airport in The héelands is larger than the extended historic cerite
nearby Amsterdam and the Dallas-Forth Worth AirparfTexas is larger than the island of Manhattan.
These two, of many similar, seemingly strange eicgdirrealities conjure up the possibility of radiga
altering common images and perceptions of regiafevepatial structure and/or understandings of apati
economic organization. Airports and their surrongdareas are emerging as major nodes of economic
activity in the 21st century metropolis. This pafteuses on identifying and measuring theoretjcditiven
elements of airport focused or airport centeredghenuc activity.

The emergence of airports as centers of econontigitpcshould not be surprising. Garreau (1991)
designated airports and the economic activity alldbem as “edge cities” in thirteen of thirty sixn&rican
metropolitan areas he studied. At the metropolgeale, Giuliano and Small (1991) identified fivepait
areas as significant employment nodes among a s$etabf thirty two. Tsamboulas and Dimitropoulos
(1999) examined the role of “freight villages” imet European context. More recently, Kasarda (22061,
2000) coined the term “aerotropolis” to characeetize potential of these airport centered agglotimers
While aerotropoli are compelling notions from thermative or planning viewpoint, less clear are both
theoretical considerations and empirical calibraiof what is happening on the ground in and ardhese
airport centers. For example, are these nodextofity simply concentrations or are they the desof
purposeful economic clustering strategies? Th@gae of this paper is to begin to examine this tijues
from both a theoretical (based on the twin notiohpolycentric metropolitan forms and economic tdus
theory) and empirical (based on case study evidehcelected airport centered economic concentrsltio
basis.

This paper is organized as follows. The next eachriefly outlines underlying concepts of polyaant
metropolitan form and economic cluster theory, tadiog with identification of a set of issues to be
explored in terms of airport centered or focuseshemic agglomerations. In consideration of thesgsg
the research problem focuses on the empirical siswed of major airports in three US metropolitagaar—
Atlanta, Dallas, and Memphis. Results and analgses followed by several overall conclusions and
speculations about the both urban form and arehstbir study.

2 URBAN FORM, ECONOMIC CLUSTERS, AND AIRPORTS

Three interrelated streams of research seem frintfthinking about the character of economic dttiat
and around airports. The first focuses on concaptsissues of polycentric metropolitan form. FEeeond
focuses on concepts and assertions from economstecing theory. The third focuses on the role of
airports and air transport within the overall glbbeonomy.

2.1 Polycentric Metropolitan Morphologies, Edge Cities,and Aerotropoli

The first theme is polycentric metropolitan formd#ér morphology. Polycentricity as a feature isdiin
two distinct ways. In the European context, polydeity describes systems of independent cities Hna
interrelated (usually in a networked organizatidghg Rhine-Ruhr area being perhaps the dominargema
(CENTROPE in Central Europe is an emerging polyoenégion). Within North American and perhaps the
UK, polycentricity is a feature of the metropolitaggion (or city-region). It focuses on multiplenters
within a continuously built up urban fabric. Thesltadynamic is that as urban places grow into npetitan
complexes the domination of the old core as thengmy generator of regional wealth is replaced by a
polycentric morphology composed of many centeré eantributing to regional growth and wealth.

Although multiple centers have existed in metrdpoliregions for a long time (Harris and Ullman, 894
the beginning of popular study of them is normalliributed to Garreau’s (1991) Edge Cities. Garneat
only generated the specific phrase “edge city”ditempted to provide a precise definition: (agfmillion
square feet or more of leasable office space -wtrkplace of the Information Age; (b) 600,000 squieet
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of leasable retail space; (c) more jobs than bedsp@d) is perceived by the population as one placd (e)
was nothing like “city” as recently as thirty yeargo (1991, p 6-7). Each criterion could provideaais for
analysis; and some, such as “perceived as one”ptacsdd be equated with the branding of locational
attributes, a dominant feature of development ptapm the late 20th / early 21st century. Giuliand
Small (1991) identified five different kinds of dems in their study of Los Angeles: specialized
manufacturing; mixed industrial (one is actuallpdied LAX); mixed services; specialized entertaintme
and specialized services. Significantly, airpoatsked 5th, 6th, 14th, 17th and 18th in terms gbleyment.
Bingham and Kimble (1995) reported similar patteohslifferences among “edge cities” around six Ohio
cities. McMillen and Smith (2003) and Bogart (2DCfpply trade theory and notions of competitive
advantage and mutual dependency to characterizesigs. This literature is satisfactorily reviewsd
Sarzynski et al. (2005). Within this mostly econoriven literature, little attention is given toulti-nodal
physical form (Jacobs, 2001) or internal physicalphology of places (Scheer and Petkov 1998).

Kasarda's (2000) aerotropolis is a specific versibrthe edge city or center within a polycentricatal
structure. His brief definition of aerotropolistisat it is a new urban form comprising aviatioteimsive
businesses and related enterprises extending 2fp ko outward from major airports.

2.2 Economic Cluster Theory

The second stream of research that seems relevaabnomic cluster theory. Economic cluster thesig
vogue both among policy makers and spatial econogsigarchers, right up there with “creative ecomsri

“IT knowledge networks” and “branding.” Two attutes of cluster theory are particularly importaRirst,
that “clustering” is normatively the (only) mechami that could guarantee economic success. Ndbiateat
cluster does not necessarily guarantee economgessicbut success cannot be achieved with oueadlugt
Second, that there is NOT a direct correlation ketw‘concentration of economic activity” and “econo
cluster.” Magnitude of employment in a specifiaggd may or may not be for example a competitive
arrangement but simply co-location of activitieshe case of a declining shopping center is sufficte
make the point.

Three cluster theorists provide guidance for hovkriow and measure the existence and value of afset
economic activities. Porter’s industrial clusteeary (2002) and its application to urban area®%)@ppear
most appropriate for the design of new clustert cligsters are more than unsubstantiated policls taod
can be empirically verified. At the evaluation ébvVan den Berg et al. (2001) provides a clearaset
intuitive criteria to assess existing and emergigters. Focusing on different sectors (cultugldctronics,
telecommunications, health, media, and tourism)) ¥an Berg et al. lay out three broad potentidbds.
They, and their components, include: (1) spatiahemic conditions (strong local demand, intra- aridr-
regional accessibility, quality of life, and ‘cullae’); (2) cluster specific conditions (initial sizand
development, cluster engines, strategic interaction level of new firm formation); and (3) organg
capacity (strong shared vision, political/socigbgort, and public-private partnerships). Mommad&4 is
concerned with “place-based (cultural) developnieAtthough not comparable on the surface, emphasis
“place” make the arguments somewhat general. Masir@iteria to evaluate clusters include: hortabn
aspects; vertical aspects; internal organizatianofa; external organizational factors; integratemmd/or
openness; specific development paths; and spati@nzation. These are all recognizable termshan t
language of agglomeration and urbanization econ®ifuc Bogart, 1998). Mommaas then examines these
criteria in terms of five attributes of overall ddopment practice including: (1) strengthening ittentity,
attraction power and market position of places; ¢fjnulating a more ‘entrepreneurial approach, (3)
stimulating innovation and creativity, (4) findiregnew use for old buildings and derelict sites, &id
stimulating cultural diversity and cultural demaxya

2.3 Airports and the Fifth Wave

Kasarda and others are found of using the phrdgtswWave of development” and “fifth wave of trgymt”

to describe the relation of transport mode to fotyn. From ports to rivers to train to car to @&ach mode
of transport has severe implications for the mované goods as well as for the territorial or mavjagical
organization of space. So, just as Times Squaidein York developed due to accessibility provided b
numerous crossing subways, airports and their sndiog areas are developing as centers of mettapoli
form. Burke (2004) has examined the overall impactairports in Europe.

REAL CORP 007: To Plan Is Not Enough: Strategies, Plans, Concepts, Projects
and their successful implementation in Urban, Regional and Real Estate Development




David C. PROSPERI

At a global scale, Lindsay (2006) has produced @ mhet identifies aerotropoli in various stages of
development from “existing” to “in development” tplanned” to “rudimentary.” Eight are in Asia (one
existing, six in development, and one planned), eaeh “in development” in the Middle East, Europed
Latin America, and five (two planned and three mughtary) in the US. The European aerotropolis “in
development” is at Schiphol in The Netherlands.

2.4 Questions Raised About Airports as Centers of Ecomaic Activity

The brief review suggests a number of conceptsribadtl further elaboration. Foremost among thetheis
question of “concentration” versus “cluster” ashamcterization of the economic activity aroungaiits.
Subcenter researchers typically focus on eithed srhployment (as a percentage of regional worlkifpto
identify centers or on industrial employment dtmttions (to define functional differentiation). d&h
“character” theme remains elusive, particularlyitifs used to mean dynamic or mechanisms of interna
organization of the places themselves. Moreover,role and significance of the larger regionalnecoy

on what happens at the airport must be considefatdhlysis of an airport center in a multi-scalaalgsis
would consider three levels of information: thgiomal economy, the economics of the center itself
some discussion of its internal physical morphology

3 RESEARCH PROBLEM AND METHODS

The objective of this paper is to begin to builthaoretically-informed (from polycentric urban foramd
economic cluster) understanding of the “charaadéEconomic activity in and around airports. Thieirt is

to provide, by executing a multi-scalar researchigie some insight into the “concentration v. abust
discussion as well as to, somewhat serendipitodsdgover new questions. More specifically, theesech
problem focuses on developing case study matexiahg principal airport in three metropolitan aéathe
US: Atlanta (population = approximately 5 milliam 2005); Dallas (population = approximately 6 roiti

in 2005); and Memphis (population = approximatel$ fillion in 2005). The choice of the US context i
based on familiarity and data. The choice of djmeairports is based partially on their early itBoation

by Garreau as edge cities (Garreau had identified Memphis airport as an edge city, the Hartsfield
International Airport area in Atlanta as an “emarggone” and did not include DFW in Dallas at aby,
Lindsay (2006) as aerotropoli in various stagesi@felopment (Dallas and Memphis being designated as
“rudimentary”); by their general visibility in therorld of airport and airport real estate organizadi and
publications; and, by what | thought were intuitparallels between them and similar situations unofge,

to be elaborated in the conclusion.

The analysis begins, interestingly, from the anfrwhere images of the metropolitan area and potyice
form are evident. Simple aerial images from Godggeth provide both an overview of regional form as
well as the location of these airports. The aemges and data layers from Google Earth prosndebaisis
for choosing airport areas. This is accomplisheti@scale of the zip code. The following ruleised: zip
codes are “in” the airport area if they are at djpaent to the airport or if it apparent from thethat they
are part of a continuous band of development fiograirport site.

National level agencies provide economic data atzip code scale. Two sources are used. Fimst, th
Department of Labor’s servlet (http://data.bls/g@CATION_QUOTIENT/servlet/lgc.ControllerServlet)
allows calculation of location quotients down te timetropolitan area and below. Location quotiéne)
measure, somewhat crudely but effectively, the esoo competitiveness of a particular industrialtsem

a particular region (Peters, 2004). In this modegnomic competitiveness is equated with importveglth
into the region. The second is County Businestgefa, a survey conducted annually in March fonalt-
government and non-self-employed individuals. Iddison to providing overall establishments,
employment and payroll, detailed data for numbefirafs and size distribution of firms is availalita all
industrial categories represented in the North Acaerindustry Classification System (NAICS). Thels¢a
are used to calculate and calibrate a number dbres of the employment in an around airports. In
particular, the overall size of the employment eniation (following the major analytical procedsire
outlined above) is counted, and particular attentg paid to the existence of large firms (aftemMl2en
Berg et al). Size is reported as four levels, \eittphasis being placed on the first three: vegeldgreater
than 1000 employees), large (greater than 500 greef), medium (greater than 250 employees), antl. sma
Interpretation is also focused on the particulatrtiution of firm types.
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4 RESULTS AND ANALSIS

Results are presented in three stages. Reflettenqulti-scalar research design, the first stagesses the
employment structure of the three metropolitanargi The second describes the economic “charaster”
the economic activity in the airport nodes. Thafistage is a comparative analysis.

4.1 Some General Results at the Scale of the Metropdait Region

The Atlanta region (formally the Atlanta-Sandy $gs-Marietta MSA) comprises a population of 4.92M i
2005 and total employment (non-government) of IM32 2004. The major industrial sectors, definad i
terms of total employment are administrative andpsut services (NAICS 561, 179,603 employees in
2004), food services and drinking places (NAICS,72@9,496), and professional and technical services
(NAICS 541, 147,261). All of these are typical amization economy sectors. Significantly belowsthare
three other sectors with over 55,000 employees:rcimaat wholesalers for durable goods (80,228),
ambulatory health care (72,331), and hospitals8@H, Aside from healthcare (another urbanization
economy sector), the importance of durable goodslegalers portends insight into the regional ecognom
In terms of location quotients, thirty NAICS secdrave LQ’s greater than 1. The ten most important
import-potential sectors are, in order, air tramsggmn (481), lessors of non-financial intangibksets (533),
telecommunications (517), broadcasting, exceptrete(518, this is the home of CNN), electronic keds
and agents and brokers (425), couriers and messef@$2), merchant wholesalers for durable good8)4
publishing industries, except Internet (511), aegtike product mills (314). Thus, in terms of dkrs
defined as horizontally similar industrial groupise Atlanta metropolitan region could be charazgstiin
terms of Transport and Communications, except heter

The Dallas region (formally the Dallas-Fort WorthliAgton MSA) comprises a population of about 5.82M
in 2005 and total employment (non-government) o852,064. The major industrial sectors are
administrative and support services (NAICS 561,,898), professional and technical services (NAI@%,5
163,002), ambulatory health care services (NAICSE, GP8,625) — all urbanization economy sectorsloe
these are two others sectors with employment ovél0D: specialty trade contractors (NAICS 238itid8,
97,823), and credit intermediation and relatedviies (86,094). Below these five are four othecters
with employment over 50,000: general merchandisees (68,691), hospitals (62,587), insurance eeri
and related activities (55,690), and computer dadtmnic product manufacture (NAICS 334, 51,849).
terms of location quotients, twenty sectors havéslgpeater than 1. The four most important secaoesair
transportation (481, LQ=3.23), ISPs, search pqrtatsl data processing (518, 2.36), postal serviéé, (
2.02), and computer and electronic product manufaxg (334, 1.86). Thus, in terms of clusters dadin
horizontally, the Dallas metropolitan region coblel characterized in terms of Specialty Trade, Fieaand
Computer Infrastructure and Computer and ElectrBnoduct Manufacture

The Memphis region (formally the Memphis MSA) hagpa@pulation of about 1.26M in 2005 and total
employment (non-government) of 516,328 in 2004 euélone quarter the size of the Atlanta and aboat o
fifth the size of the Dallas regional economieshe Tnajor industrial sectors are administrative sugport
services (NAICS 561, 50,259), hospitals (NAICS 622,666), ambulatory health care services (NAICS
621, 22,808), merchant wholesalers for durable ggbiAICS 423, 19,487), and professional and teainic
services (NAICS 541, 19,487). Here, durable gavldslesalers are in the top group of industrial sesct In
terms of location quotients, twenty sectors havesL§deater than 1. The five most important sectoes
paper manufacturing (322, LQ=3.06), warehousing stodage (493, 2.83), beverage and tobacco product
manufacturing (312, 1.97), support activities fansportation (488, 1.92), air transportation (48¥3),
petroleum and coal products manufacturing (324,1)1.5and electrical equipment and appliance
manufacturing (335, 1.50). Furthermore, the laratjuotient for water transportation (NAICS 4831i46.
The portrait of Memphis is as a transport centeated in an urban manufacturing center.

Several similarities and differences emerge ambeglhiree regions. Clearly, the major similariiiedude

the dominance of urbanization functions such asimdtrative and support services, health care, and
professional services. The location quotient asialyprovides a somewhat different picture (perhaps
removing these urbanization functions) showing thténta has perhaps the most diverse economy, that
Dallas is a higher tech place, but that applicatiappear to be in the financial sector, and thanpftés is

still primarily a manufacturing and service centér.all places, location quotients for transpeotatsupport
(NAICS 488) and at least one other transportatsdated industrial sector are significantly above 1.
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4.2 The Case Studies

4.2.1 Atlanta (Hartsfield-Jackson) International Airpartd Economic Activity Around It

Hartsfield-Jackson Atlanta International AirportTl) is located south of downtown Atlanta. Measuired
terms of passenger traffic and landings and take{af somewhat spurious conjunction), it is theldier
busiest airport since 2005. It is both within $®uthern city limits of Atlanta and the adjacerty @f
College Park in both Fulton and Clayton countig$e relative location of the airport to the majeatiures
of the Atlanta region and the zip codes that cosepttie activity center are shown in Figures 1 and 2

L
aaaaa

. TGoogle

Figure 1. Location of ATL within Atlanta Region Figure 2. ATL Activity Node

Overall, the economic activity node at or near &tkanta airport employs about 70,000 non-government
employees or roughly 4.1% of the entire MSA nonegament workforce. The economic activity is
distributed among four different zip codes.

The largest sub-concentration of employees is éotat Zip Code 30349 (employment > 23,000), located
south and southwest from the airport. Here, tlageeeleven firms of significant size (employmer250).
There is one very large (employment > 1000) comrakbank and one large (employment > 500) lessor of
non-financial intangible assets as well as two duent preparation service firms. Two large trantgtimm
firms (air transport and support for rail transpante located here. In addition, there are twoufeaturing
firms and two wholesale firms all involved in thaofl business. Finally, there is a religious orgation.
The second larges sub-concentration is locatedpnCode 30354 (employment > 20000), located to the
northwest of the airport. Here, there are eightBens of significant size. Eight of them are ditlg
involved in either direct transportation services (of the eight) or courier services. Four othars
presumably airport related — temporary agenciesgetragencies, and security services. Aside frloasd
twelve, there are three manufacturing firms, twombich are involved in automobile manufacture, al re
estate credit firm, and a very large computer systdesign firm. Finally, there are two hotels.

The remaining two zip codes have fewer employeesfawer significant firms. There are nine sizable
firms and 14,073 employees overall in Zip Code 3028cated southeast from the airport. The twgdar
firms are a general freight trucking firm and aac#dical utility. The remaining firms include tleren the
transportation (NAICS=48) sector and four are iae thanufacture/wholesaling sectors. The firms m th
transportation sector include general warehousirgpurier, and another general freight truckingéir The
two manufacturing firms include a bakery and maatfiger of polish. The wholesaling firms include
groceries and automobile and other vehicle whalegalZip code 30337, which includes the airpodgar,
has seven sizable large firms and an overall neemmment employment of 8,000. The three largedirm
include a grocery warehouse, a professional digidh and logistics firm, and a school. The rerimn
sizable firms include soft drink manufacturer, @plaance repair shop, and two hotels.

Cluster or concentration? It appears that the @oan activity at Atlanta is a concentration, butttwi
possible cluster characteristics. There are gledarport-sensitive or intensive industries. Bugre are also
a number of firms involved in manufacture, waretiegisand wholesaling, particularly of food and food
products. The co-location of food and food produatvarious stages on the supply chain to aispain is
an area of future study. Moreover, the positiluence of the highway system makes inter-modaustiex
efficient. The inter-modality of transport is afere that all airports must develop, and is evithene in the
preponderance of general freight trucking firms.
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4.2.2 Dallas Airport and Economic Activity Around It

The Dallas-Fort Worth International Airport (DFW liocated between the cities of Dallas and Forttiyor
at the center of a triangle if one includes the tberarea. The airport is heavily marketed as anbss
location. In terms of land area, at nearly 18,86f®s, it is the largest airport in Texas, the sddargest in
the US, and fourth largest in the world. The aitmoosses county boundaries and parts of it aratéolcin
four other cities.

Figure 3. Location of DFW within Dallas Region tig 4. Dallas Airport

Overall, the economic activity node at or near BN airport employs about 105,184 in 2004 distrdolut
among 3740 firms. This accounts for .04% of thir@mmetropolitan area employment. Economic atstivi
is distributed over three zip codes, each of widcfairly sizable and each of which extends sonstadice
from the airport, suggesting that the economic ichga“near” but not necessarily “at” the airport.

Zip Code 75038 — located to the southeast anddivauthe northern edge of the City of Irving, hiisty six
sizable firms with a total non-government employimeh33,078. There appear to be several industrial
groupings in this location. First, there is a finml and information center composed of fifteem§,
including a large estate credit firm and a largeeditelecommunication firm. Within this clusteealso a
commercial bank, sales financing firm, title inswre, two property and casualty firms, a residemtiaperty
management firm as well as two professional compiitas, one of which does custom programming.
There is also four additional wired telecommunimasi firms and a directory/mailing list enterprisgecond,
there are three manufacturing firms, including eyVarge manufacturer of analytical laboratory instents
and two others, one involved in semi-conductorsratated devices and one involved in surgical amgles
and supplies. Third, there is a jewelry node iimgj of a jewelry wholesaler and a large retailing
operation. Beyond these, there are six (two Jag@mporary help agencies, a large doctor’s offécel one
other service firm focusing on computer and offitgchine repair.

Zip code 75063 — to the northeast of DFW, hasythiwio sizable firms and overall non-government
employment of 46,082 in 1107 firms. The largestaentration of firms, nine, is in the finance sect
revolving around a very large real estate credél®ishments in addition to three (one large) shfesicing
firms, a consumer lending firm, two loan brokerdam@e property and casualty insurance, and a ldige
party administrator of insurance. There are thnderination firms, one each in wired telecommunimadi
and in paging, and a large cable and other progragwdistribution firm. The four professional firms
include a very large accounting firm, two custommeaoter programming and design firms, and a
management general counsel firm. The zip codeoimehto two corporate, subsidiary, or regional
headquarters. There is also a large drug and witsggundries warehousing firm. At the retaildévthere

is a large computer and software store and a bigvimrehouse club and super center. The lone large
transportation firm is airport operations. The &udstrative support area is populated by a vergdar
temporary employment agency, a large telemarkditing and two (one large) security firms. There awo
educational institutions, one of which is a vemgétrade school. Finally, there is also a vergdamedical
laboratory, a sports team, a single large hotal,aamery large firm engaged in other personal angéhold
goods repair and manufacture.

Zip code 76051 is located in Tarrant County (onFbea Worth side of the airport). Overall non-gowaent
employment in this zip code in 2004 was 26,0245811firms, twelve of which are sizable.. The ecoiw
activity here seems almost unrelated to airportratfmns. The very large firms include a wireless
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communication company and a hospital. The onlemthrge firm is a corporate, subsidiary or regiona
headquarter. The remaining firms include two maatufrers (concrete blocks and bricks, air conditign
for automobiles), three wholesale and retail firofsthe big box variety (automobile dealerships, tboa
dealerships, and a furniture store). The reatestctor is represented by a car rental faciliyally, there

is another corporate, subsidiary, or regional haaders, hotels, and a religious organization.

Cluster or Concentration? The economic activityuad DFW (including portions of the city of Irving)
appears to be a cluster based on finance, infoomaéind associated computer programming and design.
Other than this focus, the general pattern of eympént is rather ordinary for an urban place. HIs clear
that the economic activity has distinct spatialteesto it, with the Dallas County area being nimreative”

and “information technology” driven and the Tarr&@uunty side being more service oriented. It soal
clear that the economic activity is concentrateedffi the airport, but not necessarily “at” the antp

4.2.3 Memphis Airport and Its Economic Activity

The airport(s) at Memphis are a special, but isténg, case. MEM is a public airport located sooftlthe
city of Memphis in Shelby County, Tennessee. IN@thwest Airlines’ third-largest passenger hulithw
many US routes and a daily nonstop flight to Anddier. However, its major fame is that is home to
Federal Express’ “super-hub.” So much so, that éoetb with the United Parcel Services’ third-largest
sorting facility, MEM is the largest cargo airpamtthe world. This is clearly not explained by cgige nor
S|gnature hub for a major carrier, but to Weatrwrctlilons conducive (|deal’?) for uninterruptedsarvice.

Figure 5. Location of MEM within Memphis Region Figure 6. MEM Activity Node

Overall, the economic activity node at or near MENMploys over 105K and accounts for an astounding
20% of the entire non-government workforce in thetnopolitan region. This number alone is worthy of
signification. There are five zip codes in andusiththe Memphis airport complex.

Zip code 38118, located east of the airport, hagythHour sizable firms. Overall non-government
employment in 2004 was 66,802 distributed over 1880s. Ten of these are in the transportation and
warehousing sector. Two very large and three atbarier firms are the backbone of this concerdratin
addition to the three general freight firms andthaothat specializes in “arranging” freight. Hoxee there

is also a large commercial bank and a large acoaufitm, located near large to very large six argie,
subsidiary, or regional headquarters. Not sumglgi there are seven administrative support firmeguding
four (one very large) temporary services firm, didsavaste collection company, a janitorial service
company, and a facilities support firm. Beyondsthdransportation and office functions, there ave t
health care firms and two firms involved in computnd office machine repair and maintenance.
Manufacturing is represented in the area by a bnewaed a large coated paper manufacturer. Aside o
very large footwear wholesaler, there is a groupwof grocery related firms — a large wholesaler ararge
retailer. Zip code 38141 is located just southeds$8118 and is part of the same economic nodéad
overall non-government of 7,976 in 225 firms, sew#nvhich are sizable. There is a large temporary
services agency, two medical laboratories, thraeige warehousing facilitieis, and a soybeen prsings
firm.

To the west of the airport, Zip Code 38116 is hamenine sizable firms. Overall non-government
employment in this zip code in 2004 was 24,55776 firms. Visually, this looks like an area thavdmped
prior to large scale expansion of the airport drelFederal Express arrival — it is focused on aomaprth-
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south highway leading out of Memphis. Four of ¢imable firms are in the transportation sectorhwito
very large firms (scheduled passenger service,rgefreight trucking), a large courier firm, andogimer
general freight firm. In addition, there are twamfacturing firms, a very large one involved imgscal
appliance and supply and another in commercialugeav Aside from the almost ubiquitous temporary
services agencies, there is a large hospital andsgum facility associated with a rock and rolk.sta

The third node of economic activity consists of tsvoall (geographically) zip codes immediately neht

of the airport — 38131 and 38132 — that togethee he non-government employment of 8,491 in 1,297
firms. There are no sizable firms in 38131 and fiou38132. These include a very large generaglfite
firm and a large wholesaler of medical, dental haspital equipment. The remaining sizable estaflents
are administrative support firms — a temporary isessragency and a security firm.

Cluster or Concentration? In the two largest sedisrtransportation and transportation related eoiep
dominate the distribution of industrial types. Bilite area also has six headquarters and a sncall fan
medical and medical related firms. All in all, pably a transportation cluster, with potential fereasing
specialization in medically-related activities.

4.3 Some Comparative Findings

There are obvious similarities and differences. omthe similarities is the collection of airporttcansport
related firms — everything from the ugly (generalight) to the necessary (couriers and temporamyicse
firms). These are most dominant in Memphis andtlebbminant in Dallas. There is also obvious
differences, the most profound being the proportibthe regional workforce that is employed at eamnthe
airport — from the 20% near Memphis to .04% in Bsll In the remainder of this section, comments are
focused along three lines of analysis: (a) locatiacharacteristics viz. metropolitan area; (b) ¢haracter,
sometimes surprising, of the economic activity;9@jne resolution about the cluster v. concentratisme.

In the case of the two larger cities, both sitesratatively interesting. Both cross jurisdictibbaundaries
and, at least from reading non-researched repmésplagued by jurisdictional squabble. But, itdgional
form attributes that are intriguing. From the #ire Dallas-Fort Worth region looks either likeriangle (if
one includes Denton) or a dumbbell with a veryrggrbar (the transport spine) holding up two largesses
(Dallas and Forth Worth). Along the bar of the dhlomll are several sizable cities, one (Las Colitaslf
over the past twenty years. Including Denton im ithage, DFW is the very center of the region. @m t
other hand, ATL is located at almost the southestrpoint of the circular interstate system aroural dity
of Atlanta. It is physically at the point of entipm the south — both southeast and southwestm Epace,
the spatial structure of the Atlanta region lodke la “-Y”. The top of the Y are the northern psirf the
region and represent intersections of two majotimsouth highways with the circular highway arouhe
city, the v of the Y is downtown, and the bottomAEL. The ‘-’ to the west is an industrial zonedhgh
which a major highway runs and which contains agioimaller airport.

The correlation of metropolitan region size and afelevelopment also appears related to the types o
activities found at or near the airport. DFW is tlaegest and the location of the airport newer; the
opportunity to “start fresh” is apparent. ATL iarfally dependent on its relation to the Interstaighway
system. MEM is the result of good luck and goodnping. It has turned into a specific economic
development strategy and the principal employmeatis the region.

However, it is the “character” of the economic @it§i nodes that is the major concern of this pap&side
from the transport related activity, the analysesndnstrates several interesting features. Eachwhas
appears to be a signature collection — communigstio Atlanta, finance and computers in Dallas, and
corporate headquarters in Memphis. But, therdsis a very large food and food processing presémce
both Atlanta and Memphis.

Finally, are these clusters or concentrations?dé\fiom the transport related activities — whichmsanore
like a wealth creating cluster in Memphis and avisercluster in the other two — the only airporathat
seems “cluster-like” as opposed to “concentratikelis the finance and computer related activityDallas.
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5 CONCLUSIONS AND SPECULATIONS

5.1 Conclusions

Many of the specific conclusions have been statexven Here, key findings are reiterated in terha o
larger picture. First, it is clear that the ecolimuctivity around this collection of airports istridentical.
The set of economic activities represent a blendisforic land use and economic features (the older
highway corridor in Memphis, the Interstate SystemAtlanta) and opportunities to start on freshdan
(Dallas). Second, each airport is symbolically amant in different ways. MEM is clearly the “heand
soul” of Memphis; the new sports arena is called thed ExX” arena. And, third, while not related
specifically to the data or analysis, there seentdoparallels and lessons from these airports lerst
throughout the world. The Dallas and Atlanta aitp@re major transfer points in passenger trafftbey
serve a similar function as the several Europedrs huSchiphol and Frankfurt being the major exasiple
On the other hand, the case of Memphis is similanaller cities that are seeking to capitalize¢hanfifth
wave of transport by developing basically freigherations, similar to Verona and Bratislava.

5.2 Unintended “Findings” and Speculations

One unintended outcome of this exercise is thairhbled on secondary, for lack of a better termpaats —
and there were lots of them. Their size charatiesi and spatial patterns intrigued me in lighthef twin
theoretical (polycentric metropolitan morphologyda@conomic cluster theory) considerations usede Th
case of Dallas is most illustrative. DFW is ceatkon a pattern of smaller airports that, from sp&arm
almost a perfect hexagon around it. Two of théswe Field in Dallas and Alliance in Fort Worth)ear
major freight centers (one is now — the former majofield in the region, one is planned to becoaed
they are on opposite sides of the metropolitanoregiThe remaining are general purpose smalleodsp
Even below this level are a series of smaller nipalcairfields. In Atlanta, there a fewer airporait the
one that caught my attention was the one in thentustrial district southwest of downtown. Thengpof

this area is the Fulton Industrial Highway, locatetkrestingly where Fulton, Cobb and Douglas cesnt
converge. The area if contained mostly within zyde 30336, which has non-governmental employment of
over 25,000 and fourteen sizable firms among i& 6Rhe makeup of this area is very similar to foand
around ATL -- the largest firms are transportateomd wholesaling firms. On the other hand, smaller
markets, such as Memphis, do not appear to haweaag minor airports. So, the question to be asket
evaluated further goes something like this: igdhe hierarchy of airports within a region and dtes
hierarchy manifest itself is spatially regular waysls there a rank-size rule between the size of a
metropolitan region and the number of airports?

Second, although jurisdictional and land use issme<learly beyond the scope of this analysis find it
interesting that both Atlanta and Dallas are baiitlands of more than one place. This aspectrpbdi
development clearly begs further work.

Finally, the aerotropolis literature is almost as@ying as other normative literatures in theirarge on the
notion that the metaphor will yield positive econorenefits. A quick read of this literature sugtgethat
aerotropoli will save Detroit and transform Belarldonte the transportation hub of South Americaoré
realistic accounts of the importance and impagctiqfort centered economic engines are found in Retid
(2004) and Hanley (2004). Simply put, branding dsed¢o be accompanied by realistic economic
assessments. Yet, it is apparent that the econaaticity in and around airports are serious ecaoom
engines. The case of Memphis is illustrative. M/Itiertain elements of the Memphis intelligentsia a
marketing it — via the Memphis Manifesto — as aative city, it is clear that the real Memphis is
encapsulated by activities at the airport. Otheexface similar quandaries. The lovely city\M#rona,
Italy is known for Romeo and Juliet and its firsntury Coliseum, yet | suspect that the economginenof
Verona is the Quadrante Europa “freight village'tta¢ airport focused on agricultural and food pridu
Aerotropoli help, but the region will always be radhan just it!
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Global Market Needs New Cities or Development of Bder
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1 GLOBAL NEEDS

«Just recently the history of Central (at that tiMeldle) Asia was considered as an integral parthef
history of the USSR. Nowadays it becomes a reaseraiough to consider the Central Asia as a local
civilization ». [1]

The globalization of economic relations today représ multilevel phenomenon involving not only the
separate enterprises and the markets, but alsonadgind national economy. The labor internatiaadion
and its international division go deeper and thegyful national and regional centers are being fam

The dynamic growth of traffic flow, goods turnovand toughening requirements to transport mobility
directly influence on prompt development of theeinational system of transport communication.

Since time immemorial, development of transport gmmication between the states was one of the basic
means of development of trans-boundary interachaking big impact on people’s togetherness, economy
development and cultures mutual enrichment.

The active participation of Kazakhstan in formatafrthe international transport corridors receritécame
one of it's strategic priorities. Kazakhstan papiates in three basic transit directions within ititernational
Euro-Asian transit: Europe - Russia - China; Eurep€hina through the countries of the Economic
Cooperation Organization; Russia - Central Asif. [2

The neighborhood of Kazakhstan with such powerfisltes as Russia and China creates specific
environment for development of competitive transiiaary interaction. China even today successfully
carries out two big projects: "Big jump" Uniform darrsport Strategy and "Go West " the Program of
Accelerated Development of the Western Provinces.

Today the modern transport system of Kazakhst#recstistitutes the uniform infrastructure was ekthlied

in the Soviet times. This fact complicates the wofrkhe transportation system. The basic problerokide
non-uniform density of transport lines and discreyabetween technological borders of the republican
railways and the state borders. The state trandiped pass through the territory of the neighbgprstate
crossing the frontier twice.

The implementation of the Program «The Conceptarfriation of Transport Corridors in the Republic of
Kazakhstan» started a new stage in spatial deveopof the country and the construction of railwags
been renewed since 1986.

Transport Strategy of the Republic of Kazakhstdn2015 was adopted in 2006. On the whole main
principles of strategy are limited by formation awgvelopment of transit transport corridors and
investigation of variants of reducing access ofititernational communication. [3]

The new role of the basic transit directions irriterial and spatial development of Kazakhstan was
presented by «Strategy of Territorial Developmdrthe Republic of Kazakhstan till 2015» approvedtan
end if the year 2006. « ... it is anticipated to gaut transition to the axis approach to form teryi of the
country. The frame basis of axis become existirgdy@anned transport and communication corridorsciwvhi
provide an access to foreign markets and integratfdhe country with regional and world economitke
major units of axis will become big leading citiagegrated with the regional and global marketg» [4

The axis oriented policy of development can bec@ameonflict zone of interests such as importance to
provide qualitative, competitive transit and to €leyp rural and urban areas, investment and loaaplpe
needs.

The possible compromise in this situation can kehed by «Development of Uniform Transport and
Logistical System of Central Asian Transport andusstrial Corridor» (CATIC) which comprises 3 fraenti
transport and logistics centres are planned tglbeeed on existing boundary transitions (custom) as
Khorgos, Taskal and Free Trade Zone «Seaport Ak{ai»
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The territory of Khorgos ICFC (International CentdrFrontier Trade) is located in the southeast pér
Kazakhstan on the border with China.

Under the mutual arrangement the territory of Klosr¢CFC consists of two parts: Kazakhstan parttézta
in the territory of Panfilov district in Almaty réan and the China part located in lly-Kazakh aréa o
Xingjian province of China.

The distance from Khorgos boundary transition t@arkknt (border settlement of Almaty region) is abou
33,5 km., to Taldykorgan (administrative centeAtrhaty region) - 321 km and to Almaty (largest citfy
Kazakhstan) is 361 km. Khorgos ICFC is locatedchim distance of 1 km from Khorgos city - port (barde
settlement of Xingjian), 90 km from Kuldja (bordsettlement of Xingjian) and 670 km — Urumchi
(administrative center of Xingjian).

The establishment of Khorgos East Gal&=R (Frontier Trade Economic Zone) was an answeéntemsive
development of the 371 sq. km free trade zone éokcat Khorgos city-port (China) and construction of
Urumchi-Kuldja-Khorgos railway (continuation of Unchi—-Lanchzhou-Lyanyungan) connecting the
western and eastern regions of China. [5]

Taskala — Ozinki transition point (custom). Now Kkii Station in Saratov region of Russia is unique
boundary point of the container cargoes passadegention Moscow - Almaty.

The Taskala is located in the distance of 2 km ftbe Russian-Kazakhstan border, 105 km from Uralsk
(Kazakh border city) and 20 km from Taskala (Kazhkider village).

The project of establishing of International Task@zinki Centre of Frontier Cooperation (hereinafte
Taskala - Ozinki ICFC) in Western Kazakhstan anehtion of frontier trade and economic zone on the
border with Saratov area of Russia is under disous3he Akimat of Western Kazakhstan is planniag t
provide the territory of 150 ha situated betweetom