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PREFACE
Manfred SCHRENK

Conference Director,
President CORP — Competence Center of Urban anéRa&gPlanning

WELCOME to REAL CORP 2020, the 25" International
Conference on Urban & Regional Development and Spiat Planning
in the Information Society!

REAL CORP 2020 under the topic “Shaping Urban Cleartges to
explore the common things in different trends wtgeh be seen in urban
development around the globe.

Historic administrative boundaries do not represesdl urban structures any more, cities expand fkyihese
boundaries and form metropolitan regions, which n@ssen result in transnational functional urban sread
agglomerations. In almost all cases it is of utmogportance to coordinate urban development betwsmreral
governments, administrative authorities and instins on different levels, but this task turns tube a quite difficult
one.

Cities and regions are hungry for resources andrsgaselves opposed to density and environmentélgms as well
as other threats, nevertheless sustainabilitylierse, high quality of life and considerate expiton of natural
resources are central goals of urban developmesitv d¢chnologies and digitisation play an essemtié in the
development of cities, urban regions and metropslis without appropriate urban, environmental arability

technologies it would hardly be possible to seanrttevelopment, maintenance of functionality amtion of livable
urban areas.

In some parts of the world — particularly in Chiamad India, but also in Japan and South-East Asid, il parts of
South America, Africa and the Gulf region — citeesd metropolises are growing undamped and hundifedslions of
people are attracted to cities. However, in numeiuropean cities and agglomerations we can clyree¢ two kinds
of processes which may appear to be contradictofiysaglance: reurbanisation and regionalisatibhe return to core
cities as a place of life has a lot of reasonsithatstrongly linked to changes in the workingreanment and the trend
to combine working and living much more as it weassible in suburban fringe areas. But many citytres are
lacking affordable housing space, whereas therepl@mty of vacancies in the surroudings. Wrongcaltmns create
unnecessary commuter flows.

REAL CORP 2020 aims to discuss strategies and ppsider quality change management in the lighthef ¢hallenges
outlined above, which arise in neighbourhoodsesijtiurban regions and metropolitan areas. This @ses the
guestion of who the actual actors of current urlvagional and metropolitan regional developmentaaré what role
planners can play in the corresponding scenarios.

The renowned RWTH Aachen in the historical Europeeadium sized city of Aachen, in the German fedstate of
North Rhine-Westphalia with its rich mining and usdrial tradition, located in a cross-border cigion in the border
triangle Germany-Belgium-Netherlands, is the idalate to discuss these developments and challemigfesexperts
from all over the world.

This year we brought together some 250 participfot®m more than 40 countries worldwide. The maimlgaf the
REAL CORP conference series isto bring togethaditepexperts in the field of spatial planning, géormation and
related disciplines to exchange their knowledg@yetheir ideas, discuss current developments ahdogether for
face to face networking leading to the developneinhew thoughts, partnerships and projects. Theessof the
REAL CORP conferences is — clearly without doubthe result of the efforts of participants, reviesyeand the
conference organising team consisting of CORP &stsmt and RWTH Aachen — Department of Urban Desiye
would like to acknowledge the Reviewer Team andgRnmme Committee members for their valueable valynbelp
with the review process. Our thanks go to all pgéints and authors of the submitted papers as well

The proceedings of this year’s conference contabskientific papers; 101 of them were selectegr @tdouble-blind,
double-stage (for both abstracts and full papeesrypeview process for publication and presentatibrthe 28

International Conference on Urban Planning and &edi Development in the Information Society, REAIORP

2020. The non-reviewed papers were accepted bgrigramme committee after a double-blind abstragiew. The
conference is held from 15 to 18 September 202fbinperation with RWTH Aachen — Department of Urliesign
and Ministry for Regional Identity, Communities abhdcal Government, Building and Gender Equalitytted Land of
North Rhine-Westphalia.

Have a great conference!
Manfred SCHRENK, Clemens BEYER & the REAL CORP Team
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PREFACE
Christa Reicher

RWTH Aachen,Professor and Head of Chair and Irtstiior Urban Design
Local Host of REAL CORP 2020

WELCOME to REAL CORP 2020, the 25" International Conference on Urban
Planning, Regional Development, Information Societyand Urban, Transport, and
Environmental Technologies!

At the beginning of the Z1century, the question of how we should shape tiheré of

our cities and regions is more important than elrhan spaces are becoming the central form ofnizgton of
almost all human societies. In the emerging anceldging countries, the force of the urbanizatiorgeus becoming
visible. The urban population is growing as peapleve out of rural areas; this growth process ioagmnied by
social change. In many parts of Europe a fundarh@at@adigm shift is taking place: from a phase lufirsking and
stagnation to enormous growth of cities and regidinis not only the large cities that are comingler real pressure;
medium-sized and small towns and cities are alsimdgathe challenge of how to meet the demandsinfaté change
and the associated need to secure open spaces ondhhand, and to densify and make available dpadi&ing and
working on the other.

Many inner cities lack affordable housing, whildla same time the surrounding area suffers frotamees. Incorrect
allocations generate unnecessary commuter flowain&g this background, intermunicipal cooperatisram obvious
way of achieving the necessary balance betweeardiff development dynamics. The current intensiseodrse on
“Low Carbon Cities” or “Smart Cities”, the questiofithe future development of cities under the d¢tonks of climate
change, the use of energy-saving technologies hadfdreseeable depletion of fossil resources, satncrete
guestions about future urban development and udeaign that can only be answered in part so fathénsearch for
concepts and strategies, sustainability, resilieadeigh quality of life and careful use of naturasources are among
the central objectives of urban and spatial devekaq.

Within the framework of REAL CORP 2020, global tsésrmation processes and experiences will be dseclien the
one hand, while on the other hand there will beiredepth examination of individual German regiongts as

“Rheinisches Revier” and Lausitz, where politicati$ions to phase out lignite mining have raisezbging questions
about the future prospects of regions: What doebnaate-neutral model region of the 2&entury look like? What
strategies, concepts and processes can be usaddessfully restructure a region that has beenackerised by
mining, industry and resettlement since th& ¢éntury?

The future urban planning objectives will have toyide answers to the general challenges as thely apore or less
to all cities and urban regions — regardless ofthdrecities are growing or shrinking, regardlessvhg&ther cities want
to become metropolises, regional cities or explicgen cities. Often such simplistic dualisms db face each other
anyway, but are part of a comprehensive and coictaag transformation process that cities go thitoigthe course of
their history.

Against the background of the transformation taaksad, it is clear that urban design is slowly baticeably
becoming a ,supreme discipline* again. This is WREAL CORP 2020 is also the'Bachen Conference on Urban
Design. This format is intended to lead the intéamal discourse on a contemporary understandingurbfin
development and to promote an exchange of strategid concepts between research, practice anéicpolfter all,
urban design and urban development must offeralpatid strategic concepts that ensure a sustaigaialiy of life
for all.

Christa REICHER, Canan CELIK
and the whole team of the Institute of Urban Desigat RWTH Aachen University
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VORWORT
Ina Scharrenbach

Ministerin fir Heimat, Kommunales, Bau und Gleiellshg des Landes Nordrhein-Westfalen

WELCOME to REAL CORP 2020, the 25" International Conference on Urban
Planning, Regional Development, Information Societyand Urban, Transport, and
Environmental Technologies!

Die Stadte und Regionen entwickeln sich weltwetit emer atemberaubenden Dynamik.

Rund um den Globus steht die Stadtplanung vor éfeti Fragestellungen: Wie sorgen

wir trotz hoher Verdichtung fur Lebensqualitat? Wiechen wir die Stadte widerstandsfahig gegentkieraen
Wetterlagen? Wie organisieren wir eine zukunftgf@hMobilitat? Wie kooperieren Grol3stéadte und dadddd) mit
dem sie immer enger verflochten sind?

»Shaping urban change” lautet das Gebot der Stuwdemuissen und wir kénnen den Wandel der Stadstatien —
auch, indem wir innovative Technologien konsequerzen. Die Stadt der Zukunft wird ,smart” sein.Mdrauchen
digitale Anwendungen, um die begrenzten Ressoeffeaient zu nutzen, die Verkehrsstréme intelligeatlenken und
die urbane Infrastruktur insgesamt zu steuern.

Ein Baustein des Erfolgs ist dabei der grenzibéegrde Austausch zwischen Praxis und Wissenschédis lokal
erprobt wurde und sich bewahrt hat, verdient eshaldiskutiert und eingesetzt zu werden. Fir digsgernationalen
Diskurs sorgen Formate wie die REAL-CORP-KonferenZgeshalb kooperiert das Land Nordrhein-Westfalehr
gern bei der diesjahrigen 25. Ausgabe — und dasoumshr, da der Kongress zum 150. Jubilaum der eéltw
renommierten RWTH in Zusammenarbeit mit dem dortityestitut fur Stadtebau in Aachen stattfindet.

Digitalisierung ist in diesem besonderen Jahr 28@6h eine Herausforderung fur die Veranstalter.wéimsche der
virtuellen Ausgabe der REAL-CORP-Tagung ein intsierses weltweites Publikum und allen
Konferenzteilnehmerinnen und -teilnehmern erkemsnéiche Tage, einen lebhaften Austausch und wésthaipulse
fur ihre Arbeit. SchlieBlich hoffe ich, dass Sielcbauch persénlich die Gelegenheit finden werdeordkhein-
Westfalen und die ebenso traditionsreiche wie teldgieaffine Stadt Aachen zu besuchen.

Ina SCHARRENBACH
Ministerin fir Heimat, Kommunales, Bau und Gleichsellung des Landes Nordrhein-Westfalen

REAL CORP 2020: SHAPING URBAN CHANGE
Livable City Regions for the 21 * Century — Aachen, Germany

o



VORWORT
Ulrich Rudiger

Rektor RWTH Aachen
Dr. rer. nat. Dr. h. c. mult., Universitatsprofesso

WELCOME to REAL CORP 2020, the 25" International Conference on Urban
Planning, Regional Development, Information Societyand Urban, Transport, and
Environmental Technologies!

Seit Gber 150 Jahren wachsen die Stadt Aachenier®WTH Aachen miteinander und
arbeiten in vielen Bereichen sehr gut zusammenpiBigen sich dabei gegenseitig in ihrer Entwicklung

Die RWTH Aachen hat sich im Zuge der Exzellenzatitie in den letzten Jahren zu einer "Integrierten
Interdisziplindren Hochschule fir Wissenschaft drethnologie" entwickelt. Damit ist sowohl die Hochsle, als
auch die Stadt als Wissenschaftsstandort fir Memsahs Deutschland und der ganzen Welt ein nockateres Ziel
zum Studieren, Forschen und Leben geworden. Diedwiéklungen und vielfaltigen Einflisse fuhren richur
innerhalb der Hochschule, sondern auch in Bezuglutransformation der Regionen, Stadte und Qerartzu immer
neuen Anforderungen, die zusatzlich unseren Lelitarsgn 21. Jahrhundert gerecht werden missen.

Ich freue mich sehr, dass dieses Jahr die 1. AacHatddtebaukonferenz von der Fakultét fur Architekeranstaltet
wird und damit diese gro3en gesellschaftlichen éndnlichen Herausforderungen thematisiert werdenHinblick
auf das Thema ,Shaping Urban Change. Livable Ciggiéhs for the 21st Century” werden zukunftsweigend
Fragestellungen mit Expertinnen und Experten diskiniverden kénnen.

Dass die Konferenz aufgrund der Corona-Pandemld mie geplant stattfinden kann, ist natirlich setinade, aber —
ganz im Sinne der Wissenschaft — haben die Organisaen und Organisatoren zielgerichtet nach mdtéven
Losungswegen gesucht und die Konferenz um digikamponenten erweitert, damit dieses wichtige Therhae
Verzogerung bearbeitet werden kann. Denn fir uasidksenschaftsregion ist es wichtig, Transfornmsfimozesse
anzuregen, mit dem Ziel Technologien, Innovatiomad Wissen aus Forschung und Lehre in die Stadiptarzu
integrieren und gleichermaf3en mit Blick auf died&atwicklung die Universitat zu gestalten.

Ich wiinsche Ihnen angeregte Diskussionen und etaeessante Konferenz!

Mit freundlichen Grii3en
Univ.-Prof. Dr. rer. nat. Dr. h. c. mult. Ulrich RU DIGER
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1 ABSTRACT

Vor dem Hintergrund situationsgerechte Losungendem grofen Herausforderungen beispielsweise
bezuglich der Klimakrise oder dem demografischemiléazu finden, stehen insbesondere mittelgrofl3e und
kleine Kommunen mit geringem Budget vor immer kosmpken Planungsaufgaben. Aufgrund der sich
diverfizierenden Vielzahl an Informationen im Rahmder fortschreitenden Digitalisierung gewinnt ter
Beantwortung von planerischen Fragestellung desd&mIT-gestutzer Hilfsmittel an Bedeutung. Neben d
oftmals nur durch Experten bedienbaren und in deschaffung kostspieligen Werkzeugen, wird jedoch
aufgrund der unzureichenden Datenverfligbarkeit lakalen Situation eine aufwéndige Datenerfassung
bendétigt. Einer integralen Planung folgend stelét dus der umfénglichen Kenntnis der Situation,hauc
bezuglich des groRmafistablichen Kontextes, erkaRmblemstellung eine fundamentale Vorrausetzung
zum adaquaten Ansetzen zielgerechter LOosungskdomept . Oftmals werden anstelle einer damit
implizierten problemgerechten Zielplanung unreflete Quartierskonzepte und Malnahmenbiindel
angegangen und in der Umsetzung dann notdurftiglianiokalen Gegebenheiten angepasst. Uber frei
verfugbare (bundesweite) Datenquellen stehen zwimrrhationen zur lokalen Situation zu Verfugung,
jedoch fehlen hierzu derzeit noch einfach zu beslide Hilfsmittel.

Damit unterschiedliche Konzepte an verschiedeneie @ergleichbar gemacht werden kdnnen, setzt im
Rahmen von Forschungsprojekten eine Werkzeugeritmgk an, welche das Erstellen eigener
Umfeldanalyse und Mdglichkeiten des kommunalen Berarks unterstiitzt. Ein prototypisch umgesetztes,
freiverfligbares Analysewerkzeug soll es den (texdimunversierte) kommunalen Akteuren erméglichen zu
ihren selbststandig aus den offenen Datenquellsaramengestellten Datensétze grafische Aufbereitunge
und Gegentberstellungen anzufertigen.

Keywords: Dynamisch, grafische Auswertung, Umfeldgse, Benchmarking, Monitoringwerkzeuge,
Indikatorenvergleich

2 EINLEITUNG

Durch globale Kontextfaktoren wie die Klimakrise tigeben, mit lokalen Entwicklungen wie dem
demografischen Wandel konfrontiert und zugleich rkiaBmmen Kassen ausgestattet steigt der
Handlungsdruck auf die Kommunen sich an eine zulgiaefark verdnderte Umwelt anpassen zu missen.

Ein wesentlich bestimmender Faktor bei der Entwicgl situationsgerechter Konzepte besteht in der
fundierten Kenntnis der lokalen Situation. Hiert @6 eine Vielzahl von verschiedenen Informationas
verschiedensten Bereichen zu einem ganzheitlichdd &er Situation zusammenzustellen, um auf
Grundlage einer dadurch erméglichten holistischaitSauf die bebaute Umwelt und die sie belebende
Bevolkerung, die situationsgerechten Zielstellungkeenen zu kénnen und entsprechende
zukunftsweisenden Malnahmen zu ergreifen. Dabeht sech die Stadtplanung angesichts der
fortschreitenden Digitalisierung in unterschiedéohGeschwindigkeiten in den verschiedenen Bereigben
die Herausforderung gestellt, die richtigen ziedgbten IT-gestitzten Hilfsmittel zur Verarbeitungrd
Informationsvielfalt einzusetzen. Hinzu kommt, dagsh diese Informationen stetig vor dem Hintergrun
komplexer werdender Planungsaufgaben beispielsweisken Handlungsfeldern einer energieeffizienten
und nachhaltigen Quartiersentwicklung diversifigier

Zudem birgt eine jeweils situative, sich sehr hejen darstellende Datenverfligbarkeit und -qudbiitder
Anwendung der Tools oftmals groRe Unsicherheit. Weld wird auch die durch die IT-gestltzen
Werkzeuge designierten Hilfestellungen beziglichr désungsqualitat beieintrdchtigt. Um diesem
entgegenzuwirken wird ein (unverhaltnismafiig) hobatenerfassungs- bzw. Datenaufbereitungsaufwand
erforderlich. Gerade die auf Grundlage einer umféhgn Kenntnis der gegebenen Situation sowie ihres
groBmafstablichen Kontextes erkannte Problemstellstellt eine fundamentale Vorrausetzung zum
adaquaten Ansetzen zielgerechter Losungskonzeptiom&inne einer Integralen Planung dar (vgl. Dgrne
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2003). Hierbei stehen insbesondere kleinere Kommuwae dem Problem sich keine kostenintensiven und
aufwandigen Datenerhebungen und -auswertungen xtg@nner Hand leisten zu kdénnen, um somit ihrem
Vorgehen eine problemorientierte Zielplanung voralten zu kdnnen. Des Weiteren mangelt es aufgrund
der schmalen Personaldecke mit wenig divresifigrartFachpersonal in den Kommunen an eigenen
Experten zur selbststandigen Handhabung der datensehen Grundlagen. Um nun diesen kleinen und
mittelgroRen Kommunen trotz fehlender Fachexpenjaezheitliche Situationsanalysen zu ermdglichen,
fehlen derzeit noch Planungshilfsmittel, die bdrsitbergreifende, komplexe Fragestellungen mittels f
verfigbaren Daten erleichtern. Dabei stehen diefsgrhationen zu den Kommunen in verschiedenen offen
zugéanglichen (bundesweiten) Datenbezugsquellen beagtpielsweise Zensus-Daten oder Kommunaldaten
der Bertelsmann Stiftung) zur freien Verfiigung iere

In der Praxis fehlt es somit oftmals nicht geneeell einer Datengrundlage, sondern an (IT-gestitzten
Hilfsmitteln, die mit analytischen Methoden eineglinstige Ausgangslage von lucken-, fehlerhafterr ode
nur aufwandig erfassbaren Daten zu Uberwinden mefierade diese Hilfestellung fur eine ganzheidich
Bestandsanslyse zur Problemerfassung der vorhamd@tetion ist jedoch wichtig, da ohne sie die dbef
besteht direkt mit dem oftmals unreflektierten Uteeg von woanders bewahrten Quartierskonzepten und
MalRnahmenbiindeln zu beginnen. Indem diese Ansatmch fir andere Orte entwickelt worden sind,
kdnnen darauf aufbauende Planungen teilweise aier @n vorhandenen Bedarf vorbei gehen. Im Rahmen
einer, im ungunstigsten Fall dann mittels ,nacHichgn® Anpassens auf eine lokale Situation
bewerkstelligten Zielplanung kommt generell ersatemnd eine einseitige Sicht der Planenden auf ergwed
urbanes Stadt- oder rurales Landleben hinzu, dieresich im Wandel befindlichen Lebenswelt der
Bevolkerung nicht mehr gerecht wird (Graf & von Bo2019).

Um Potentiale von planungsmethodisch optimierterg@bensweisen vor dem Hintergrund eines Umgangs
mit den offen verfiigbaren Datengrundlagen aufzeigetkdnnen, werden in diesem Beitrag konkretisierte
Problemstellungen aufgriffen, die im thematischeokUs eines laufenden Verbundprojekt stehen.
Bezugnehmend auf eine sich auch durch digitale &ednzwischen angleichenden Lebenswelt der
Bevolkerung, werden tradierte PlanungsvorstellunigeProjekt mit dem Konstrukt einer Transformativen
Zelle (TZ) zur Uberwindung kontrarer Planungsichéari die Stadt bzw. das Land hinterfragt (ebd.)nVo
den verschiedenen Projektpartnern setzen im thsoh&tn Projektrahmen an unterschiedlichen Orten
Umsetzungskonzepte zu einer TZ an. UbergeordneigeBtellungen zu den lokalen Randbedingungen der
Umsetzungsorte bilden den Problemkontext auf dedidgeem Beitrag eingegangen wird. Zum einen stellt
sich dabei die Frage nach der skalentibeergreifemt@dnung des Standorts in die Gesamtentwicklwesy d
Umfelds und zum anderen ob und wie sich die in damnerschiedlichen (lokalspezifischen)
Handlungsfeldern angesetzten Konzepte auf ande¢es{iDertragen lassen.

3 METHODIK

3.1 Zielstellung

Fur die im Rahmen der Forschungsarbeit konkretesi@roblemstellung werden in diesem Beitrag eine
entsprechende Lésung vorgestellt. Dabei bestan@idaslarin ein IT-gestitztes Hilfsmittel zu entkédn,
dass die Planenen bei der Analysearbeit im Umgahglen offenverfiigbaren Datensatzen unterstitzt. In
einfach zu bedienenden Werkzeugen des Hilfsmitels es Planenden ermdglicht werden jeweils eine
indikatorbasierte Analyse auf der von ihnen selstalteten Datengrundlage durchzufiihren und das
Ergebnis anschaulich aufzubereiten. Durch eine ssgiindige Erweiterung der Datensatze mit
lokalspezifisch erhobenen Informationen soll gelhelgei auch eine weitere Konkretisierung der Asah
ermoglicht werden. Vor dem Hintergrund der beidem Forschungsprojektrahmen aufgezeigten
Problemfalle sollen mit entsprechenden Werkzeugehkiungen konkrete Hilfestellungen erstellt werden.
Zum einen soll ein Werkzeug prototypisch entwickedtrden, das die Darstellung eines Aspekts deldoka
Situation im Kontext seiner zeitichen Entwicklungwée im Bezug zu entsprechenden Auspragungen im
raumlich Ubergeordneten Kontext (Stadt, Kreis, BegiLand etc.) ermoglicht. Mit einem weiteren
Werkzeug sollen zum anderen fir ein Benchmark &kalspekte im Vergleich zu deren Auspragung in
Orten mit &hnlichen Ausgangslagen erméglicht werden
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3.2 Lésungsansatz

Gemal der Zielstellung stellt sich der Planend&ichst fir seine lokale Situation eine Datenbasssfiai
verfigbaren Daten zusammen. Den Ausgangspunktuhidrfdet die Bertelsmann Stiftung mit ihren
webbasiert, freizuganglichem Wegweiser KommuneDlatenbezugsquelle (Bertelsmann Stiftung, 2019).
Hierbei handelt es sich um eine umfangliche Datanglang thematisch kategorisierter Indikatoren file a
Kommunen in Deutschland. Durch jahrliche Erhebungen existienier bereits langjahrige Datenhorizonte,
auf die die Planer in frihen Projektphasen beimadsén der lokalen Situation zurlickgreifen kdnnen.
Besonders hervorzuheben sind erste Auswertung&ommunen in Form von kommunalen Profilen sowie
vereinfachte Prognoseinformationen. In langen hisk&nnen Indikatoren zu bestimmten Themen zur
eigenen nichtkommerziellen Verwertung bezogen werdarch die strukturiert abrufbaren Daten ist dem
Planenden hierdurch bereits die Moglichkeit gegligm Zusammenstellung der Daten gemafl seiner
Fragestellungen zu veréndern und beispielsweisehdeigene erhobene Jahreswerte fir einen Indikator
anzupassen. Dariuberhinaus kann er generell auclbalienbasis nutzen um diese mit weiteren selbst
erhobenen Daten bzw. Referenzwerte aus anderen Koemzu erganzen.

Auf dieser selbstverwalteten Datenbasis kdnnen igéndinalysemethoden, wie beispielsweise ein
interkommunales Benchmark, in einfach zu bedienenidegestitzten Instrumenten aufgebaut werden. Der
Planende kann damit dann problemorientiert bei ldgmlspezifischen Grundlagenermittlung fir die

bedarfsgerechte Entwicklung von Stadtplanungskdra®n unterstutzt werden.

Zum Beispiel beginnt ein strukturierte Vorgehennbelufbauen einer Analyse der lokalen Situation mit
einer Thesenbildung zur Darstellung eines lUbergexteth Sachverhalts. Als Grundlage hierzu liegee ein
Vielzahl von Indikatoren zu einzelnen Sachverhalterverschiedenen Themenfeldern eingeordnet vor.
Jahresreihen dieser Indikatoren kdnnen bereitskyedeindene Einzelaspekte aufzeigen wie eine tenegpora
Entwicklung der Bevélkerungsanzahl einer Kommunerdd Hinzunahme eines zweiten Indikators zur
Bevolkerungdichte kann hierauf aufbauend nun belsgeise die These aufgebaut werden, dass in der
Beziehung der beiden Indikatoren ein Urbanisiergrags der Kommune aufgezeigt werden kann. Um fir
diese Art von Thesen des Nutzers ein entsprechefg®sertungsdiagramm zu erstellen, werden die Ibeide
Indikatorenwerte jeweils auf der X- und Y-AchseesDiagramms aufgetragen und damit ein Relatioriswer
der beiden Indikatoren angezeigt. Beim weiteren batditen der Diagrammdarstellung kénnen die
Planenden mit zwei Ansichts-Modi in der Verdeutlinp des von ihnen designierten Sachverhaltes
unterstitzt werden: Wie in Abbildung 1 dazu zumeeimm ersten Anwendungsfall verdeutlicht, lasseh si
die in Beziehung stehenden Indikatorenwerte eirmmkune fir jeden Jahreswert als Entwicklungsgrafik
darstellen. Zum anderen konnen die Relationswede lgkiden Indikatoren durch die Hinzunahme
entsprechender Werte vom weiteren Kommunen fur njedaheswert in einem Benchmarkdiagramm
vergleichend dargestellt werden (vgl. Anwendundsfa] Abbildung 1). Indem diese einzelnen
jahresbezogenen Diagramme dann in einer Sequeammengestellt werden, kbnnen sie in einer Abfolge
als ,dynamisches Benchmark® betrachtet, wiederum zgtlichen Verlauf des Aspekts im kommunalen
Vergleich verdeutlichen.

Kommune A

w00%N. e Kommune B 100%  100% 100 %

.-®Jahr3 _®@lahr4

& Jahr2 ‘u‘ Jahr 3
Jahr 1 Jahr2

‘jahr 1

Kommune 4

Kommune 1
Kommune 2

Abbildung 1: Anwendungsfélle einer indikatorbasargrafischen Auswertung im Analysehilfsmittel

1> 5.000 Einwohner
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Der Losungsansatz sieht eine als Desktop-Applikatmgesetzte prototypische Implementierung einer
Softwarelésung vor, die auf die durch die Planendelbstverwaltete Datenbasis zugreift und sie beim
(nachvollziehbaren) Ansetzen von Auswertungen desammengestellten Daten unterstutzt. Fir
indikatorenbasierten Aspekte in ihren Analysen l@mmdie Planenden dabei jeweils die beiden oben
beschriebenen Diagrammarten (Entwicklungs- bzw. cBerarkdiagramm, vgl. Abbildung 1) mit dem
Hilfsmittel erstellen. Sowohl als exportierte Biltdien sowie auch auf dem Bildschirm dynamisch
angezeigt, kbnnen sie die Diagramme dann in ihta@nuRgsprozessen weiterverwenden.

3.3 Entwicklungskontext

Die Entwicklung des im Weiteren vorgestellten ptgpischen Analysehilfsmittels gliedert sich in zwei
Stufen. Eine erste Version wurde in einem abgesskloen, vom Bildungsministerium (BMBF) in der
Initiative Energieeffiziente Stadt geférderten Batjbrschungsprojekt (vgl. Rexroth & von Both, 2016
entwickelt. Den in einem BMBF-geforderten Wettbelwégilnehmenden Kommunen diente es dabei beim
Vergleich ihrer energetischen Stadtquartierskonaeeh untereinander (Benchmark). In Abbildung 2dwir
in einem Screenshot ein kommunales Benchmark exgingh dargestellt, das mit diesem Prototypen
~Systemische Information und Analyse fir die eneeffiziente Stadt” (SIASG) erzeugt wurde.

Abbildung 2: Prototyp zur grafischen Auswertungyst®mische Information und Analyse energieeffizebtadt (SIASG)

Eine auf dieser ersten Version des Werkzeugs aeftuiuWeiterentwicklung des Prototyps ,Systemische
Analysen fur Land und Stadt“ (SALSG) findet derzaiteinem laufenden Verbundprojekt statt, auf desse
Forschungskontext es angepasst wird. Dabei werdenbisher fir die teilnehmenden Kommunen
hinterlegten Informationen mit Mdglichkeiten flredAnwender ersetzt, ihre eigenen Informationeneim d
Werkzeug bearbeiten zu kénnen.

4 UMSETZUNG
4.1 Technische Grundlagen und Methoden

4.1.1 Datengrundlage

Als Grundlage des Werzeugs dienen Daten mit Za#rean soziodemografischen Indikatoren und weiteren
Informtionen die jahrlich im kommunalen Umfeld ebem werden. Gerade mittelgroRen und kleinen
Kommunen, fur die eine Datenerhebung zu kostenandigdist, bietet die Bertelsmann Stiftung mit dem
Wegweiser Kommune (vgl. Bertelsmann Stiftung, 201@entgeltlich eine jahrlich fortgeschriebene,
umfangliche Datenbezugsquelle zu Informationen dieKommunen in Deutschland.
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Die Daten werden in Form einer Webseite zur Verfigggestellt, in der sie strukturiert nach Kommunen
bzw. Indikatoren in Zeitreihen angezeigt werdenrigim Darliber hinaus gibt es bereits erste Auswgetun
in Form von vergleichbaren Kommunen-Steckbrieferrdkbmmunale Berichte zu gro3eren Kommunen.
Ein einheitliches Dossierformat erméglicht beziglder einbezogenen Indikatoren dabei einen Veltgleic
unter den verschiedenen Kommunen.

Um beispielsweise die soziale Lage einer bestimmtemmune angezeigt zu bekommen, ermdéglicht die
Benutzerflache des Wegweisers Kommune in drei Sehrdie Auswahl geeigneter Indikatoren: Im ersten
Schritt wird die Kommune bestimmt. AnschlieRendhetemehrere Hauptthemen zur Verfigung. Unter dem
Hautpthema ,Ist-Zustand” wird ein Analysethema Wwéaspielsweise ,Soziale Lage" ausgewahlt. Der éetzt
Schritt ermdglicht es von einem Jahr bis hin zerakrfassten Jahren den Zeitraum festzulegen.irlle
diesem Thema zusammengestellten Indikatoren wentetdauptbereich aufgelistet und kénnen auch
einzeln dargestellt werden. In einer ersten Spalté dem Indikatorbezeichner konnen genauere
Erhebungsinformationen eingesehen werden, gemalydesihlten Zeitraum schliessen daran fur jedes Jahr
weitere Spalten mit den entsprechenden Werten eneiBem einzelnen selektierten Indikator sind nebe
der tabellarischen Listung zudem einfache Auswegeuarabrufbar, wie seine Entwicklung in der Zeiteeih
Bezugnehmend zum kommunalen Benchmark des im Beiutoagestellten Hilfsmittels (vgl. Kap. 3.2),
kdnnen bis zu 10 weitere Vergleichskommunen ausgikwéerden. Dabei werden jeweils die Spalten zu den
jahrlichen Werten annotiert mit dem Kommunennamggefihrt.

Alle durch diese Schritte ausgewahlten Datensdtzeeiner Kommune konnen zur eigenen (nicht
kommerziellen) Weiterverwertung in einem Tabelldnduent exportiert werden. Dabei wird wie in der
Oberflache dargestellt in der ersten Spalte deikdnorbezeichner aufgefiihrt und in den weiterenlt8pa
dann jeweils dazu ein entsprechender Jaheswert.

4.1.2 Technologiewahl und technische Aspekte

Herausforderungen bei der Prototypentwicklung lageneiner plattformunabhangigen Gestaltung der
Desktopanwendung sowie einer Wahrung der Erweitkeltabzw. Migrationsmoglichkeit in eine Web-
Applikation. Durch Gestaltung der Architektur nagém Entwurfsmuster Model View Controller (MVC)
zur Gestaltung von skalierbaren Benutzerschnikstelkonnten diese technischen Zielstellungen im
Prototyp umgesetzt werden. Die Umsetzung der Benotberflache in HTML basiert hierzu auf frei
verfigbaren Modulen und Bibliotheken, die spatergrition des Prototyps in eine serverbasierte Web-
Anwendung erlauben. Das Open Source Framework Angfsiimit den darin veranlagten Komponenten zum
Umsetzen des MVC-Entwurfsmusters ermoglichte es Iigascript-basierten Nutzerinteraktionen im
Rahmen von HTML zielgerecht zu Implementierten. Eumsetzung dieser auch in einem herkémmlichen
Webbrowser bezuglich Skalierbarkeit in eine Webamwag bedienbare Programmlogik als
plattformunabhangige Desktopanwendung wurde dien€mrirce Bibliothek von Electron verwendet. Sie
baut auf der plattformunabhangigen Browserkompanedhromium auf und bedient sich daher des
Rendering-Engine zur Darstellung der in HTML undS0&signten Oberflache auf dem Bildschirm. Zudem
nutzt Electron die in der JavaScript-Laufzeitumgepbu(V8) laufende Implementierung von der
umfanglichen Komponenten-Bibliothek Node.js. Letzetebietet eine Vielzahl an offenen Javascript
Komponenten, auch beziglich Interaktionen mit (lekg Betriebssystem und dient verschiedenen
Bestandteilen der Software als Grundlage, beispét®e der Abwicklung von Dateisystemzugriffen, oder
dem Zusammenspiel von Datenmodell und Ansichten.

4.2 Beschreibung des Werkzeugs und seiner Anwendung

4.2.1 Datenkonfiguration (Nutzerdatenaufbereitung fiir A@mvendungskontext)

Das Werkzeug wird ,leer" ausgeliefert, d.h. im Pitgp sind keine eigenen kommunalen Daten enthalten.
Die Nutzer missen die aus offen verfigbaren Datgteu beschafften bzw. (selbsterfassten) Datensétze
selber in eine vorgesehene Ordnerstruktur auf inBetniebssystem einpflegen. Vor dem ersten Start de
Anwendung werden hierflir Datensatze des Wegweisenrfune Informationssystems der Bertelsmann
Stiftung unveréandert heruntergeladen oder an dsétarktur angelehnt eigene Datensatze erzeugt. Dstbei
es wichtig alle Zeitreihen der Indikatoren jeweilseinem Tabellendokument pro Kommune abzulegen und
die gleiche Inhaltsstruktur (vgl. Abbildung 4) bétehalten.
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Eine Ubersichtliche Beschreibung der verschiedeieange zur Datenaufbereitung, damit die Daten im
Prototyp verwendet werden kdnnen, ist in den umédenden in BPMN abgebildeten Prozess (siehe
Abbildung 3) dargestellt. StandardmaRig konnen dierhandenen Datensdatze des Wegweisers
heruntergeladen und direkt verwendet werden. Diddenen die Nutzer jeweils einzeln bzw. gebiindelt zu
den Hauptthemen die Datensatze zu einer Kommurielsgzund in einem Tabellendokument die fir ihre
Analysen bedeutsamen Indikatoren zusammenfuhremibBehinaus kann in einem erganzenden
Datenaufbereitungsstrang dieses kommunenspezifiBdi@iment um weitere, selbsterhobene bzw. aus
anderen Datenbezugsquellen bezogene Indikatoretie semisprechende Jahreswerte erweitert werden.
Prinzipiell kdnnen auch eigene Datenblatter zu €skbrperschaften neu angelegt werden, wie
beispielsweise zu einer Kommune, weitere Stadtteitedetaillierteren oder der Kreis bzw. die Regruait

gemittelten Indikatorenwerten.

-
= =
= - B

Abbildung 3: Prozessbeschreibung zur Datenaufhergitier Kommunen

In Abbildung 4 wird ein Beispiel eines Tabellendoients dargestellt, in dem auszugsweise Indikatdesn
Wegweiser Haupthemas Demographischer Wandel sawgeeigene (rot markierte) Musterindikatoren die
obligatorische inhaltliche Struktur der einzelneatéhsatze veranschaulichen. Neben dem dargestellten
Hinzufligen neuer Indikatoren kdnnen auch nur Jaladse flr bereits vorhandene Indikatoren eingepfleg
werden.

Abbildung 4: Auszug einer (benutzerspezifisch aagspen) CSV-Datei der Bertelsmann Daten zu Aachen

Alle Daten die jeweils flr eine Gebietseinheit dig sich die beinhaltenen Indikatoren bezieheniriera
eigenen Tabellendokument angelegt sind kdnnen vem dPrototyp berlckichtigt werden. Damit
bedeutungsvolle interkommunale Benchmarks bzw. Merfge zu lokalen Situationen in der Software
aufbereitet werden kdnnen ist beim Aufbau der edigeDatenbasis auf das Vorhandensein der gleichen
Indikatoren respektive der gleichen Jahreswerte den einzelnen Tabellendokumenten der
gegenlberzustellenden Gebietseinheiten zu achten.

Alle benutzerspezifischen Daten werden generell gerh Computer im Benutzerverzeichnis in einem
Ordner ,Data“ als Comma-Separated-Values (CSV) Matdokumente abgelegt bzw. erstellt und

bearbeitet. Gemal folgender Namenskonvention wetdbgi die einzelnen Dokumente fir das Einlesen in
den Prototyp bezeichnet, damit aus den bedeutuhgsvdateinamen die Metadaten zu den beinhalteten
Datensétzen interpretiert werden kénnen. Der Dateewird hierbei jeweils mit einem Unterstrich (),_"
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getrennt zusammengestellt aus dem Namen der Geihlet# (Kommune usw.) optional gefolgt einer
Spezifizierung der Daten, beispielsweise zum Araeiger Quelle und abschliessend erganzt mit dem
Zeitraum in Form der Jahre(sspanne) der beinhaltehwlikatorenwerte. Eine Bezeichnung des
Beispieldatensatzes der Kommune Achen mit Indiketeerten zwischen 2011 und 2013 kdnnte somit
~Aachen_Musterdaten_2006-2018.CSV* lauten. Mitelgei entsprechender Musterdateien werden die fir
eine bedeutungsvolle Anwendung des Prototyps zussirigendtigten Daten flr den Nutzer veranschaulicht
Darin sind jeweils zwei Indikatoren mit jeweils zZwesrschiedenen Jahreswerten als Muster angelegt, d
den Umfang bendtigter Daten darstellen, damit @dlsignierten Programmfunktionen angewendet werden
kénnen.

4.2.2 Konzepte zur Benutzerflihrung

Vor der Beschreibung der einzelnen Ansichten undndangesiedelten Nutzerinteraktionen werden im
Folgenden die Grundkonzepte der Bedienoberflacle Rietotyps erlautert. Die Benutzeroberflache ist
dabei, wie in Abbildung 5 abgebildet, in drei Fuoksbereiche gegliedert:

(1) Das ,Steuerrad” (links oben) aktiviert die Ziffgr auf die Teilfunktionen der Anwendung. Dieserden
im Hauptfenster angezeigt.

(2) Das Verwaltungsfenster (links unten) ermdgliesit kontextbezogene Einstellungen zu treffen diese
zu verwalten.

(3) Das Hauptfenster (rechts) zeigt die aktuelleilfdrktion an, beispielsweise die anpassbaren
Konfigurationseinstellungen vom Benutzer zur Komewnn bzw. Indikatorenauswahl, oder die
Ergebnisse/Animation des Benchmarkingergebnisses.

Zur Gewabhrleistung aller erforderlichen (auf einandufbauenden) Konfigurationen — Projekt auswghlen
Kommune(n) auswaéhlen, Indikatoren auswéhlen — begten Anwenderinnen die Anzeige eines
entsprechenden Ergebnisses ermdglicht wird, idt maish dem erfolgreichen Durchlauf der einzelnen
Einstellungen in den Detailkonfigurationsansichtas zentrale Steuerrad-Element mittels Abspielsymbo
gekenzeichnet und zur Navigation in die Ergebnisansfreigeschalten. Wenn bereits entsprechende
~vorkonfigurierte* Projekte vorhandenen sind karrefidieses zentrale Element auch ,abgekirzt” ierein
darin konfigurierten Analysefall gesprungen wer@egl. Kap. 4.2.3).

Herzlich Willkommen!

Sie befinden sich auf der Ebene der Projektkonfiguration

Abbildung 5: Oberflacheneinteilung und Steuerungseinte

4.2.3 Projektverwaltung (Start- und Projektansicht)

Beim Starten des Prototyps wird im Hauptfenstee &\illkommens-Meldung angezeigt (Abbildung 3) und
der Benutzer befindet sich damit bereits in derjéRktoerwaltungsansicht In dieser Ansicht wird im
Verwaltungsfenster eine Liste alle verfugbaren &g (vgl. Abbildung 3) angezeigt. Ein Musterprajek
standardmaRig bereits angelegt (vgl. Musterdatedaip. 4.2.1). In der Projektliste kann ein Projelt
Bearbeitung ausgewahlt werden und wird als akti@lektion hervorgehoben (fett und orange unteriegt
der Liste dargestellt. Durch die unterhalb des tezadefindlichen Schaltflichen kénnen Projektectey,
dupliziert und umbenannt, oder auch geloscht wertleben dem Bezeichner kdnnen einem Projekt in
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dieser Ansicht eine Beschreibung zugeordnet werdanAustausch- bzw. Archivierungszwecken kénnen
die Projekte in die Liste ex- bzw. importiert wengelazu werden die Projektmetadaten zusammen mit de
Datenbasis in einer komprimierten Datei verpackt.

Vor der Auswahl eines Projektes sind die Schalti#icdes Steuerrades nicht freigeschalten (ausdggrau
Bestimmt durch den Stand der Detailkonfiguratiorieneinem selektierten Projekt werden dann die
Steuerad-Elemente freigeschalten. Dabei beinhakemdigurationsmaoglichkeiten (im Projekt gespeidber
Einstellungen sowohl in der Kommunen- als auch lddikatorkonfiguration; vgl. Kap. 4.2.4 bzw. Kap.
4.2.5), die wiederum den Konfigurationsstand désktierten Projekts bestimmen konnen jeweils eirmkem
folgenden drei Félle zugeordnet werden:

(a) Es existiert jeweils nur eine Einstellung zu Eemmunen- sowie zu der Indikatorauswahl, dahemka
Uber das zentrale Steuerrad-Element direkt zurldBigansicht mit der aus der Kombination der beiden
Einstellung erstellten Analysegrafik navigiert wend

(b) Es existieren drei oder mehr gespeicherte &insigen, dabei jeweils mindestens eine Einstellzuinger
Kommunen- sowie zu der Indikatorauswahl, durch Bggé des zentralen Steuerrad-Elements werden in
einem Kontextmenu alle méglichen Kombination deidée Einstellungsmoéglichkeiten zur Navigation in
eine entsprechende Ergebnisansicht prasentiert.

(c) Existiert keine Einstellung oder nur einseitig entweder in der Kommunen- oder der
Indikatorkonfigurtion — dann ist das zentrale SteagtElement nicht navigierbar (ausgegraut) und es
missen zunachst die Detailkonfigurationen druchHgétizw. vervollstandigt werden.

Wenn beispielsweise ein (neuangelegtes) unvollgékahfiguriertes Projekt in der Projektliste selek
wird (vgl. Fall 3) kann ein Analyseergebnnis emsgezeigt werden, wenn die erforderlichen Einstglam

zur Auswahl von mindestens einer Kommune (vgl. Kaf.4) sowie von mindestens zwei Indikatoren (vgl.
Kap. 4.2.5) Uber die entsprechend freigeschalt@waltflachen des zentralen Steuerrads. Prinzikéglh
dabei beliebig zwischen allen drei Konfiguratiorsahten des Prototyps gewechselt werden, alle darin
jeweils gemachten Anderungen sind direkt wirksamh entsprechend geanderte Projekte bzw. Einsteliunge
lokal abgespeichert.

4.2.4 Auswahl der Kommune(n) (Kommunenkonfigurationsamic

Durch das Betétigen der Schaltflache ,Kommunen“ivgetn die Anwender in die Kommunenkonfiguration,
diese Ansicht wird durch das (gelb) hervorgeholgteeierrad-Element angezeigt (vgl. Abbildung 6).
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Abbildung 6: Auszug aus der Kommunenansicht

Sind im selektierten Projekt bereits Einstellungevie beispielsweise eine Auswahl von zwei zu
vergleichenden Kommunen, in der Konfiguration abgglwerden diese im Verwaltungsfenster gelistet un
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kénnen direkt als ein erster Teil der Konfigurat&iner intendierten Auswertung selektiert werdeit. dér
Selektion einer Kommuneneinstellung in der Auswald| ist sie bezlglich einer aktuell zu
konfigurierenden  Auswertungsgrafik aktiviert, d.hwenn bereits eine Einstellung in der
Indikatorkonfiguration aktiviert wurde (vgl. Kap.245) kann direkt Gber das nun freigeschalteneestad-
Element in die Ergebnisansicht gewechselt werdemclDdie weiteren Schaltflachen + und — unterhalb d
Auswabhlliste kénnen neue Einstellungen hinzugetigy. Selektierte geléscht werden. Im Hauptfeld der
Konfigurationsansicht werden fir jede in der Ausliiste selektierte Einstellung rechts alle in den
Datensatzen verfiigbaren Kommunen gelistet, die ¥anwender zusammengestellt werden kénnen. Die
eigene Zusammenstellung wird dabei in der oberdfieHder Listung (Abbildung 6) angezeigt. Nebenegin
Checkbox ,Berechnen“ zum Hinzufigen in die Zusamstelfung, sind jeder Kommune weitere
Checkboxen bezuglich ihrer grafischen Darstellumglér Auswertungsgrafik zugeordnet. So kénnen die
Werte Kommune generell Uber die Checkbox ,Anzeigem und ausgeblendet werden oder gegentber
anderen Werten mit der Checkbox ,Hervorheben® fahblmarkiert werden. Eine Mehrfachauswahl
ermoglicht den Anwendern eine individuelle Gestajtuder in der Einstellung zusammengestellten
Kommunen fur die grafische Auswertung.

4.2.5 Auswahl der Indikatoren (Indikatorkonfigurationsiis)

Durch das Betatigen der Schaltflache ,Indikatoresthseln die Anwender in die Indikatorenkonfigurati
durch das (gelb) hervorgehobene Steuerrad-Elemegdtdieser Wechsel den Anwendern angezeigt (vgl.
Abbildung 7). Analog zur Kommunenkonfiguration wendgegebenfalls im selektierten Projekt bereits
vorhandene Einstellungen, in denen jeweils zweiikltdren zusammengestellt abgelegt wurden, im
Verwaltungsfenster gelistet und kdnnen direkt afs aveiter Teil der Konfiguration einer intendiente
Auswertung selektiert werden.
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Abbildung 7: Auszug aus der Indikatorenansicht

Somit kann bei gegebener aktiver Einstellung in ilemmunenkonfiguration mit der Selektionen einer
Indikatoreneinstellung in der Auswabhlliste direktell das nun freigeschaltene Steuerrad-Elementdn di
Ergebnisansicht (vgl. Kap. 0) gewechselt werderm Arstellen bzw. Entfernen von Einstellungen stehen
entsprechende Schaltflachen unterhalb der Auswtlbereit. Zur jeweils selektierten Einstellungden

im Hauptfenster tabellarisch alle in den Datensétzghandenen Indikatoren angezeigt. Flr die Auswgr
sind vom Anwender darin dann zwei Indikatoren zusamzustellen, in dem die entsprechende Checkbox
LAktiv* angehakt und somit in der Einstellung abegt wird.

4.2.6 Auswertung und Ergebnisse anzeigen (Chartansicht)

Wenn eine Auswertung vollstandig durch das Aktierersowohl einer Kommunen- wie auch einer
Indikatoreneinstellung in den Konfigurationsanséchtkonfiguriert ist, wird die zentrale Schaltflacime
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Steuerrad freigeschalten und als ,Abspiel* Symbatgéstellt (vgl. Abbildung 7). Dartber kann in den
Ergebnisansicht (vgl. Abbildung 8) gewechselt warden Hautbereich wird das um 45 Grad gedrehte
Diagramm angezeigt, bei dem jeweils ein Indikatiie X-Achse und einem Indikator die Y-Achse
zugewiesen ist. Die Darstellung kann durch versigne Anzeigeoptionen im Verwaltungsfenster justiert
werden. Generell kann dabei zwischen den beiden icAtssnodi eines Eintwicklungs- bzw.
Benchmarkdiagramms (vgl. Kap. 3.2) ausgewahlt werd@dem kénnen beispielsweise die dargestellten
Indikatorenwerte im Diagramm invertiert werden, wbldie hohen Werte zum Achsenschnittpunkt hin
ausgerichtet werden. Aquivalent zu den Einstellange den Konfigurationsansichten konnen fiir ein
konfiguriertes Auswertungsdiagram jeweils zusamrestgllte Ansichtsoptionen in verschiedenen
Einstellungen zur Darstellung des Charts angetgdtischt, umbenannt bzw. ex- und importiert werden.

Wahrend die ganze Zeitreihe im EntwicklungmodusGhart angezeigt wird, konnen im Benchmarkmodus
mittels eines Schiebereglers unterhalb des Diagsamhien einzelnen Jahreswerte im Diagramm dargestellt
werden. Dariiber hinaus ermdglicht eine Schaltflgpiheey ein dynamisches Benchmark zu vergleichender
Kommunen, in dem die einzelnen Jahreswerte naamdémadadurch in einer Animation abgespielt werden
kénnen. In einen nach dem Projekt benannten OrdmerNutzerverzeichnis kdénnen sowohl alle
Einzelgrafiken der Animation wie auch jede einzebwigierte Diagrammansicht als Bilddatei im PNG
Format gespeichert werden.
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Abbildung 8: Auszug aus der Analyseansicht

5 ZUSAMMENFASSUNG

Im Beitrag wird ein einfach zu bedienendes IT-gestsi Hilfsmittel vorgestellt, das Kommunen untezii

soll sich an den offen verfugbaren Datenquellermbginalysieren ihrer lokalen Situation bedienen zu
kénnen. Im Rahmen von zwei Forschungsprojekten &uethe prototypische plattformunabhéangige
Software entwickelt und frei zur Verfigung gestelihit der sich die Anwender auf Basis ihrer
selbstverwalteten Datenséatze eigene Auswertungsaisge fur ihre Kontextanalysen zusammenstellen
kénnen. Neben dem Aufbereiten von jeweils zwei ieziBhung gesetzen Indikatoren entlang der
vorhandenen Jahreswerte zur Verdeutlichung einewiekiung, kbnnen auch unter Hinzunahme der Werte
weiterer Kommune interkommunale Vergleiche angkstelrden. Indem diese jeweils fur die Jahreswierte
einer Sequenz abgespielt werden kdnnen wird zudemdgnamisches” Benchmark durch das Werkzeug

>4 REAL CORP 2020: SHAPING URBAN CHANGE
Livable City Regions for the 21 * Century — Aachen, Germany



Katharina Graf, Saoussen Jouini, Sebastian Eberteh@Petra von Both

ermdglicht. FUr Weiterverwendung in der Planung rigim alle erzeugten Diagramme als Bilddateien
exportiert werden.
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1 ABSTRACT

The research project called Smart Through Gendiens & support a gender+ appropriate urban planning
and investigates on how new GIS based spatial plgrinols can assist analysing the available datthis
context, gender groups are not only determinecely tsut by further factors which are consideresdttape a
person’s urban routinésThose groups are referred to as gender+ groupghEaase study area of Linz, a
medium sized city in Austria, data from differemusces like official statistics (Statistics Ausjti®pen
Government Data (OGD), OpenStreetMap (OSM), Foagiand TomTom have been evaluated. The focus
IS on data about infrastructure, services andif@silthat are crucial for daily routines and tivergday life
patterns of certain gender+ groups. The analystensred upon the principle residence of the asz& his
data is used to correlate supply and demand, teéiod potentials.

Based on the “city for all” approach, different den+ groups and their specific spatial demands were
identified in the course of the research projedtisTpaper demonstrates the creation of gender+fgpec
supply and demand maps. For increased readahildtycamparability, a unique key performance indicato
(KPI) was developed, which evaluates the approgmizgs of the urban space to the needs of a specific
gender+ group. This KPI set is a combination oftighainfrastructural and demographic features, the
classification is based on median values.

The resulting maps 1) express the current situatigghlighting especially areas where the current
infrastructure offer, and the available functions! dacilities show need for improvement and 2) éxgpeas
which possess the potential for an increased derdaado an already existing infrastructure for acsjc
gender+ group. Generally speaking, the resultingarfacilitate planning decisions within given sphti
circumstances, which might range from easily adjist services to fixed, immovable infrastructure.

The paper further discusses the different datacesuand analysis methods, as well as the workflbw o
creating the maps of the current situation. Tha thaisis as well as generalisation and simplificatidooth

in terms of map creation and formation of gendewugs — is critically reviewed. It finally concluslevith

the potential involvement of the demand and suppgps to display and validate future demographic
development scenarios, as well as to support acaoynpg urban planning decisions. Decisively based o
open data the developed tool shall be applicableirther Austrian cities, providing planners withfiest
overview of hotspot areas concerning gender+ apjat@pdesign of a given city.

Keywords: Demographic Change, GIS Analyses, Urbammpng tools, Open Data, Gender appropriate
urban planning

2 INTRODUCTION

Cities are facing a fast change in their populatibair needs and thus the requirements and dem&ondgl
change processes and the global trend towards indti@n, as well as the current migration pressunes
European cities are increasingly posing a majotleinge to respond to the processes of change ianurb
planning. Although gender issues are considerediitapt in some cities, they are often disregarded i
planning practice due to the many other issuestladime and money spent on spatial research (edigec
in smaller and medium-sized cities). Cities alwagse been areas wherein different user groups,smale
females, young and old, as well as different etlgnaups lived — and all of whom have different reeéat
urban functions. The current trend of migrationreugcreases the requirement to cope with the differ
demands of citizens and to understand, which itrfreuire and functions of a city have to be prodide
which location. In this context, gender groups raoe only determined by sex, but by further factatsch
are considered to shape a person’s urban roufiitese groups are referred to as gender+ groupsisn t
paper.

! such as age, household size, employment and goafndrigin
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Furthermore, the role of urban planning and urbdmmers in shaping cities and regions changes
increasingly as new data sources allow a more lddtaisight in the spatial distribution of funct®m@nd
forms of cities. Since the 1970s, an increasingsictamation of gender-specific aspects in plannhapty

and practice has become apparent (Damyanovic dwell 2013). Since the gender mainstreaming strategy
was anchored in the Amsterdam Treaty, there hasbalen an increased implementation of this straaegly
thus of gender-specific aspects in urban planridogne cities e.g. Berlin, Vienna have published gjings

on the integration of gender issues in urban ptegnaind development (Stadt Wien, 2013). Only fouthef

12 bigger cities in Austria refer to the gendermstreaming strategy, use gender-disaggregateddataint

out the different demands of women and men (Reuhwgél., 2016).

Digital tools for the analysis of socio-spatialustiures and for the simulation of measures and #ffgcts
are increasingly used in urban planning. Thesesttimugh lack the integration of gender and grqugesic
aspects. Gender-sensitive urban planning is, asobriee basic principles, dependent on gender-Bpeci
disaggregated data.

3 SMTG+ PROJECT AND CASE STUDY LINZ

The project "SmartThroughGender+" (SMTG+) develsplsitions for this, it investigates on how new GIS
based spatial planning tools can assist analysi@@vailable data. Traditional planning tools, sasHocal
development concepts, have difficulty coping witle tapid changes and aligning goals and measutbs wi
long review periods. "SmartThroughGender+" aiméniegrating gender+ aspects into a toolset to stippo
urban planning. The overall objective of the projeca Proof of Concept if this toolset consistiofy
(quantitative) digital analysis and simulation was well as (qualitative) instruments from urbam a
landscape planning, taking into account gender¢iip@equirements, enables to support gender+ithems
urban planning. Thus, on the basis of a case siudie city of Linz (Austria), it examines based on
commonly available data if and how indicators ahdracteristics can be developed to enable a (fartia
standardized) "rapid assessment” of social andasstuctures while taking the gender+ approadb in
account. SMTG+ develops quantitative tools on dé#fifie spatial resolutions. One is developed at tezadl
level and a cell resolution of 250m*250m for thdirencity to investigate “hot spots”, which possess
above average demand for gender+ sensitive urlmmiplg. This quantitative tool is based on statiti
data from the national statistic agency (Stati&tistria) and Open Government Data (OGD) and souikes
OpensStreetMap (OSM), Foursquare and TomTom. Theigdmplemented as a web application using R-
Shiny. For a district, which was chosen based erréisults of a GIS analysis and stakeholder judgenae
gquantitative tool on the level of building blockslivbe developed using Rhinoceros3D/Grasshopperaand
parametric modelling concept. In order to validatest and clarify the results at the overall leweel,
qualitative analysis is carried out at district devn which participatory statements are examined a
proposals for measures are worked out (combindidtom-up and top-down). This qualitative analysils
also be combined on district level with the quartitie parametric design tool later. The projectslail Mai
2021, thus in this paper we will focus on the alsedeveloped method for the GIS analyses at theative
(entire city) level and the first results and fimgs of the implementation into an interactive wppligation.

4 DATA SOURCES AND EVALUATION OF USE

In order to be able to carry out quantitative asedyat overall (entire city) level, different datarces were
examined. The focus is on commonly available datedsily transfer the methodology to other citiks.
good availability and standardised form of the datis is essential for the automated processingiaalgsis
of the data. In addition to the availability of ttlata covering a wide area, the relevance of the alad the
implementation of updates is an essential requinéni¥ata sets which show the development in caies a
period of several years prove to be particularlipfud In the presented project, demographic datd a
location data on selected uses were used for thlgsas.

For the demographic information on the populatibe tlata of the national statistical agency (Stesist
Austria) were used in a cell resolution of 250m*@b@r the calculations. Here there is a wide raaofje
different categories (family, household, populatsbructure, ...), which represent the populationcstire on

a grid available throughout Austria. In the analysiesented, data on age, gender, ethnicity, holdsslze

and marital status are examined. This informat®@available as bundled packages and can be pudchase
commercially on individually selected regions. Tpanciple residence is used for the evaluation of
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population distribution and accessibility of thelganfrastructure. The availability of everydaycilities
close to the workplace is therefore not represerftbd data source Statistics Austria has provduetaery
suitable according to the demographic data foragaication in the project and the transfer of tihel to
other Austrian cities.

Location data was used to check the availability accessibility of daily local supply. The follovgrdata
sources were tested for their usability: TomTome@ftreetMap [OSM] and Open Government Data
[OGD]. Location data is available in different gesmmical forms [points, polygons] and therefore the
usability of data depends on the usage. The supiplyaily infrastructure (e.g. shops, education,iaoc
infrastructure) can be expressed geographicallydigts of interest [POI]. However, the sufficieapgly of
green spaces requires the outlines (polygons, Jaieawxclude the size of the parks in the calcolati

For the analysis of points of interest, comparisarse made between different data sources. Therelft
classification schemes within the data sets forwhallenge for counting and comparing charactesstic
(Hochmair and Zielstra 2013). For the project tleenTom data was bought as points (POIs) data sethend
road network as lines for the overall city leveheTPOls are available for the overall city of Linz2018
with 5571 points and in 2019 with 5667 points. Bheicture of the data is organized by PACKNAMEDin
LABELNAME and by SUBNAME as a clear description tfe point information. By applying filters,
selected uses from POls can be included in thesatiah. This means the data is described in tiseBrel
(Package) Eating & Drinking, in the second levealfelname) Café or Pub which is on the third level
(Subname) differentiated in Café, Coffee Shop, &ubmpty.

PACKNAME LABELNAME SUBNAME COUNT
Eating & Drinking Café or Pub Cafeé 46
Eating & Drinking Café or Pub Coffee Shop 3
Eating & Drinking Café or Pub Pub 20
Eating & Drinking Café or Pub Empty 40

Table 1: Example on Structure of TomTom data

It was determined that not all POIs contain infaiiorain the SUBNAME, this affects that filtering PQin

the third level can cause a loss of data (POI). fdreentage distribution of POIls on the PACKAGES al
shows that the focus is on business (34.3%) angpshg (31.3%). The necessary basic health care is
represented by 10.3% of the POIs and the food 8kdrategory by 9.8%.

The advantage of the open source dataset of Opat&tp [OSM] is, a worldwide availability of data.
However, the data is created by a user community dlifferent level of detail and is not validateyl the
providing company like TomTom. Hence the inclusadrihis OSM POIs in the analyses can be beneficial
some applications.

The amount of pharmacies in Linz can be well compamong the different data sources. The lowerrEigu
1 shows the distribution of pharmacies in Open @Guvent Data, OpenStreetMap and TomTom of the
currently available datasets.

° °
° .
° .
° ° . o
° .
[ ] o [ ]
° o
° °
L te P PN o
° °
@ -
Pharmacies OGD [30] Pharmacies OSM [40] Pharmacies TomTom [41] Combined Pharmacies

. Included in all data sets
O Included in 2 data sets

Fig. 1: Distribution of Pharmacies [POI] in LinZGpen Government Data, OpenStreetMap & TomTom © AIT

A comparison of the data sets showed that not th@yocation of the point data varies, but alsorthmber
of POls in the urban area. For the general acdégsih a 250m raster the geographically exactlian on
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a few meters variance is negligible. However, tbengleteness of the data sets is an essential yjualit
criterion. This insight raises the need for valiolatof the data within the research project whichaa
necessary step for a representative statemene afrthlyses. A detailed documentation of the praogssd
integration steps must be done in order to enablgpéimized work when transferring the method.

The analysis of the polygons (e.g. green areasogrd spaces) was based on the official zoning lokata
Open Government Data [OGD]. The dataset contaiespitilygons by function and therefore provides
information about the area coverage of urban gaeeas for the population. For the calculation efshpply

of open spaces, not only the distance but alssilee type and quality of the open spaces areaetev

5 GENDER+ SPECIFIC SUPPLY AND DEMAND

The main idea is to combine the demand based osphtal distribution of the different gender+ gosy

with their needs regarding infrastructure as wall green and open spaces distribution. This means a
combination of three factors so-called scores. fagraphic score, an infrastructure score and adatpat
score (green and open space score). All togethercombination of three single scores- was integrab

the so-called gender+ score, a unique key perfoceamdicator (KPI) to investigate how the demand an
supply matches Figure 2.

-
Demographic data
(demand)

w
~

Infrastructure Green & open

data (POls) space data

(supply) (supply) )

Demographic Score Infra Score Spatial Score
(demand) (demand vs. supply) (demand vs. supply)

Gender+ Score
(demand vs. supply)

Fig. 2: Gender+ score schemata © AIT

First step to analyse gender+ specific supply amdashd was to create the gender+ specific groups.\Wds
established based on gender experience from thecgsp desktop research and the available data. The
following table shows the chosen gender+ groupshferanalysis at the overall city level.

Gender+ Group Name Sub-groups Comments

Unemployed male, female Source:; Statistik Austria

Persons 70+ male, female Source: Statistik Austria

Childrens 0-9 male, female Source: Statistik Aastage groups available |n
5-year steps (0-4, 5-9, 10-14, 15-19,...)

Non-German mother tongue male, female Source:sBkaflustria

One-parent families parent-male, | Source: Statistik Austria

parent-female

Households with more than 5 persons - Source:sBtafiustria,

Single households - Source: Statistik Austria, radenor females are
available

Table 2: Investigated Gender+ groups

All these groups have their own set of requiremeatfulfil their needs regarding all day infrastiue,
mobility, security, health, leisure equipment &hich does not mean that there are no common rfeeds
all, like open spaces or food shops, but with difife weights in their daily life.
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The second step was to explore these differentsnfmrdthe gender+ groups regarding infrastructuré a
green and open space distribution. This step iedwgdarching for available spatial data to deifieesingle
scores. The third step was to develop methods figedthe single scores and to combine them into-a s
called Gender+ Score.

In this paper we focus exemplarily on one importgrtup and show how this was done, namely for the
gender+ group children females 0-9 years. The despbic data from statistic shows individual numbafrs
children which were classified into three quantiesialized with lower case letters of “a”, “b”,™cas can

be seen in Figure 3.

Fig. 3: Demographic score gender+ group femalelodil 0-9 years © AIT

Regarding the infrastructure score a list of fexteas found as important to be in close distancthéo
demand of the specific gender+ group. We used fdata several sources mainly TomTom and OGD to
calculate Euclidian distance maps to the individaetors called Points of Interests (POIs). Fiestutts have
shown that due to the difference in the spatiatibistion of some of the factors weights have taibed not

to create biased maps. The following table showdisth of POIs as well as default weight factorss#n, to
create the map depicted in Figure 5.

POI category weight factor
Hort 0.7
Youth centre 0.3
Playground

Kindergarten

Park 0.8
Day sursery 0.5
Library 0.2
Music school 0.5
School 1

Table 3: Gender+ specific POls and default weightdrs, ©AIT

Similar as it was done for the demographic scorere/live categorised the euclidian distances to auedbi
weighted infrastructure into three classes usingntjles. This time we used upper case letters “B",
“C”. The following Figure 4 shows the resulting piide combinations of the demographic and infraeso
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Combination of demo+infra

DEMAND

a: low b: mediurn c:high

Atlow

SUPPLY: B: medium
Infrastructura

C: high

Fig. 4: Possible combinations of demographic afiéhétructure score classes © AlIT

This allows to understand for each class it's caasg, “Ca” as low demand (few girls living in tesen
cell) and high supply of the relevant social infrasture, as can be seen in Figure 5.

Fig. 5: Gender+ specific INFRASCORE (female childred years) © AIT

For the gender+ group childrens 0-9 also a spatiate (green and open space score) was calculated
distinguishing between different sizes of greercepaThe categories were classified accordingdi tize.

For each category a distance was defined as theamabacceptable distance based on expert judgeameht
former studies. The following table shows the chosee and default maximal acceptable distancehir
green space categories.

Green space category Size Maximal acceptable distances
Neighbourhood <1 ha 250m
Residential area 1-3 ha 500m
District: small greenery 3-10 ha 1,00dm
District: big greenery 10-50 ha 1,500m
City region >50 ha 6,000m

Table 4: Gender+ specific POls and default weigbtdrs, (Wien and Magistratsabteilung 18 2015)

The calculated spatial score is thus a combinatfdhe different green space categories and therefavell
supplied location would be one if all categories srachable within the maximal acceptable distarntes
first analyses showed that a simple counting da¢sachieve an informative result as for example bige
green space in the case study area was acces#ihile ail locations (250m*250m) raster cells in kimrAnd
furthermore, if for example a green space of 40balévbe in a distance of 1,750m it would be accedrats
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not acceptable (>1500m), but 250m is only a mineviation compared to 1500m. Taking the same
transgression into account for the smallest greaces the neighbourhood category, this green spaaé

be twice as far away as it is aimed for. To avhid &2 method has been developed named inaccegsibili
transgression. This method calculates for eachngsgmce category the percentage of inaccessibility
compared to the maximal acceptable distance. @ahsgressions are taken into account. If the dagesn
space of the given category is within the maximuroeatable distance, the percentage will be 0. The
following Figure 6 shows a schematic representatiahis method.

Category cependent redi_s of naccessibilizy -
transgrassion in parcent

[

B .

Fig. 6: Inaccessibility transgression © AIT

The calculated inaccessibility transgression wassified in the same way as the demo and infraescor
using quantiles into three classes. To combined#raographic score with the spatial score the fotigw
combinations were used (Figure 7).

Combination of demo+spatial

DEMAND

ailow b: medium  c:high
1:low Ta b

SUPPLY: 2:mediurn 2a b
Greenery

3:high

Fig.7: Possible combinations of demo and spati@lesclasses © AIT

Fig. 8: Gender+ specific SPATIAL SCORE (female cleld0-9 years) © AIT
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The gender+ specific spatial score in Figure 7 shaneas with high demand and low inaccessibility,
meaning well supplied areas but also with a higmated and thus bear no high potential to increase th
specific gender+ group there. The map also endbléisd areas currently not appropriately supphdth
access to the green infrastructure (classes “3c"8ht) as well as areas with a high potential fartfier
increase of gender+ specific demand (i.e. in tageanore females 0-9 year).

Last but not least, the above described scores ltee® combined to the Gender+ Score. The combimaftio
the three criteria would give 27 different gendscere classes, which would result in a very comphexp
(Figure 9 left). To simplify the visualisation amdentify the “hot spots” we concentrated on therexie
values (Figure 9 middle). An additional category Was introduced as an indicator for areas withrenity
no demand (no specific gender+ population). Thiamsehe demand category exists of 4 categoriestig”,
“c, “0". So, the final possible combinations ar2 (Figure 9 right).

Combination: Gender+5core: Combination: Gender+5care:

Combination: Gender+Score: . - )
Minimum and maximum values Minirmum and maximum values

CEMAND (Darvc)

P T 1
a . ' ;
.

T s L7 e s

DEMAND (Deme)

DEMAN D {Deno)

| ' 2 3 ‘
low imediurn high s

1 ' 2 3
low medlim high

Lislerwe CRIINCKY Sislaniz GREENERT
{Spatial) (Spalial)

Fig. 9: Possible combinations GENDER+ SCORE (femalldr&m 0-9 years) © AIT

For the above chosen default values of the POlI®ifpr the infrastructure score (Table 3) and igiE@ace
types and maximal acceptable distances (Tableedjolfowing specific gender+ score map was caledat
This map (Figure 10) contains a lot of informataepicting areas where demand and supply match “Acl”
(dark green), areas where a low demand but higplgupdicate that a demand increase is easy to gena
“Aal” (light green). The same map can be usedno &reas where new demand (females < 10yr) woodt fi
the infrastructure and green space they need “A@ated areas), and on the other hand areas where th
current situation for these gender+ group seerbeg teery bad “C03".

Fig. 10: Possible combinations GENDER+ SCORE (femiaildren 0-9 years) © AIT

6 DEVELOPMENT OF A DECISSION SUPPORT PLANNING TOOL

The section 5 demonstrates that it is a high efiod a complex procedure to create these demand and
supply maps and furthermore some parameters irdftuéime results significantly as the weight and igree
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space sizes etc. Additonaly, it is very difficudtdefine the “correct” values which shall be usEudke aim of
SMTG+ is to show as a proof of concept that anratitve simulations tool could help in several &$pe
Firstly to reduce the effort to create this kindnodips, and secondly, to use them together witH kqzerts
from the city in co-creation workshops. The ide#oislevelop a decission support planning tool, Wwidan
perform the same or at least in a very similar asy51S analysis tools and create the above distusaps.
As a first concept, we developed a web based agtjgit which uses the spatial data analysis capatify
(Muenchow n.d.), (Lovelace et al., n.d.). To crethie interactive web application Shiny was usedRan
package that enables to build interactive web aythsless effort straight from R (R-Studio n.d.; &g et
al. 2017; Gebetsroither-Geringer, Stollnberger, Baters-Anders 2018). The development of the iotes
web application showed that the GIS analysis capeoformed using R. The user interface (sliderSigure
11 right image) enables to interactively choosevtbights for the infrastructure (Table 3). The oidtion of
a new map needs less than half a minute usinghdasid notebook. This is a huge improvement comptared
calculating all the necessary steps one by onestaradard GIS program as QGIS.

Fig. 11: Interactive web application - implemeraatof the Gender+ SCORE (female children 0-9 yeaits) R-Shiny © AIT

Furthermore, the developed application shows tinglesiscore maps at the same time, and zooming
synchronously shows details on all maps.

Fig. 12: Single synced maps - implementation ofGleader+ SCORE (female children 0-9 years) with Rns@ AIT

7 RESULTS DISCUSSION AND OUTLOOK

The result of the presented methodology is a paodofoncept of a web application for the quantitativ
evaluation of the current situation regarding gendgecific demand and supply on the overall (entity)
level. The dynamic evaluation and change of inia dets enables a flexible working mode, interfded
planners in practice. This high flexibility is imgpant, since it should be possible to create araluate
different results depending on the input parametssthe weights, or discussed green space sizes.
Furthermore, driven by the need to update the arsalyith newer or more accurate data sets. Thisles&o
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monitor the changes easily e.g., every 5 years @dgthand data from the statistic or new supply tata
different sources. The application for other citigithin Austria is possible without major adjustrety
using standardized data sets. The applicationherd&uropean cities is also considered possibtaigir the
use of open source data. While the developmentusedtriendly web-application is considered as ssjie
next step in the future, it is this not coveredthyy project Smart Through Gender+ and its proafasicept
analysis.
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1 ABSTRACT

Urban regions are changing at all levels. Technosd@nd demographic change poses major challeioges
urban planning and regional development. Evaluafiom the report "Europe's demographic future" from
2017, prepared by the Berlin Institute for Popolatiand Development, illustrates the demographic
development of the population 65+ by 2050. Accagdin this, an increase of up to 55% of the popoitati
over 65 in Europe is forecast by 2050. Independamckthe associated opportunity for a self-deteedhin
autonomous life in old age is the wish of the agiogulation and is often accompanied by a changed f

of living. But how can this predicted increasingrdand and the associated range of infrastructure and
services be implemented and managed in urban aheam?®ler to identify the parameters and necessary
framework conditions that influence the developrmaran age-friendly, smart city district, this pajgeals
with the comparison of seven European smart cistridts and their offers in relation to their aging
population, for autonomy and flexibility also indohge. Modern forms of housing, shared flats, mixed
concepts of senior and students, where the colleidilived, are reality. Flexibility of use plaga important
role here. Common spaces, accessibility at allldeygwod public transport connections and an enwirent
with the best infrastructure are indicators of gigfermination even in old age. A case study ofsev
selected European Smart City districts focusingloving in old age" will be analysed and evaluateste.
The selected European Smart City districts: ,MalB@01“, ,Stockholm - Hammarby Sjéstad, ,Vienna
Seestadt Aspern“, ,Hamburg — HafenCity", ,Helsinki Kalasatama“, , Helsinki — Jatkasaari , and
»Copenhagen — Nordhavn”. Here, the ratio of offilersolder people to registered residents +65 idyaed
and compared: ,Vienna Seestadt Aspern®, with 6.348abitants and a population density of 2.645
inhabitants per km?, has 2.39% inhabitants in tegory +65, despite multiple offers, although vasi
assemblies on the construction site D13 ,Aspern $3destadt Wiens" advertise with a focus on communal
living. ,Hamburg HafenCity“, with an average age 86,7 years and a population density of 1.893
inhabitants per km2, has a population +65 of 9,28 percentage of one-person households is 37,&¥&, H
intergenerational communal housing solutions camefiefrom one another and form synergies. Another
positive aspect in this district is the medicalrastructure, which with 13 established medical lifées,
including a pharmacy, forms a good basis for arepeeshdent life in old age. The infrastructure anal th
necessary services are available in many distri8tziety is currently undergoing a rethink, and the
population is also willing to accept these socié&rms. The percentage of the resident populatié® is still
manageable in Smart City districts, but the resulthat they are still relatively young. Howevehget
population will change in the future and in 2056rthwill be more old people than young people, glese
currently under 65 will follow the demographic chenwith the desire to age autonomously and
independently.

Keywords: ageing population, Smart City distrietstonomous, flexibility, districts

2 INTRODUCTION

Smart City is the challenge of the new generatibthe city. Digitalization is driving social chang&he
analysed target group 65+, too, is discoveringdigé&al world and its numerous possibilities to radke
easier in old age, more and more for itself. Inftiiare, it will be easier for older people to livetheir own
homes for as long as possible and to participaseael life in a self-determined way. Although @lgeople
attach great importance to self-determination, f@ofien have to make themselves dependent agh#ist
will. The older people get, the more time they shbiemntheir home. With this reduced radius, the deaisaon
the apartment also changes and the need for comrfdrsecurity increases. My thesis on this is: [@dple
prefer to live autonomously and longer in a Smaty District than in rural areas, because they wamage
their everyday life there independently and theeefio not have to seek outside help from a nursarge.
Accessibility, networking in old age and an appiajgr infrastructure in the immediate vicinity are
considered important factors for senior living. féh@re now many alternative forms of living, such a
intergenerational living for seniors and studeAlsernative concepts are the future here. Todag&t hgers
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do not want to live in the home, but rather seliedmined in associations that offer a social Iffeerefore,
the following part deals with the analysis of setmmopean Smart City Districts in relation to tlmoplation
living in them, their percentage 65+ and the ofterindependent living in old age per district.

3 SMART CITY

The term Smart City is the development of futuriemted urban planning programmes and strategighgin
form of creative networking, as well as innovatimeegration of different areas of a city. Its itignt
structure and the associated infrastructure oveeciva urban challenges of the city and operateaedsha
day, seven days a week. There are various intetfpe$ and interpretations worldwide. Innovativeasim
city concepts include technical, social, economid &cological developments. It offers its residesms
energy-efficient and low-emission city with a highality of life and minimal resource consumptiofhe
use of information and communication technologwsich promise a change in cities as systems arad as
society, can only lead to smart city developmentaombination with other factors. In order to briaigout
this change in living conditions, smartness musthioeght through in terms of innovative ability ptamical
sustainability and quality of life. Participativeogesses of participation and the integration cfad@spects
of urban society are essential here, because sitiad are committed to sustainable and integratbdn
development at all levels in order to improve liyiconditions in citie$.

4 DEMOGRAPHIC CHANGE

Demographic change is changing European society.\ildrld's lowest birth rate contrasts with increase
life expectancy. Demographic change is increaswith the increase in single households and incoease
mobility, an increasing number of people in needarfe. Due to this demographic development, thegagi
population and its holistic area of life, from eoamy to architecture, is being brought into focusgduse in
our affluent society you not only live longer, yalso age more slowly. The reasons for higher life
expectancy are growing prosperity, advances in ciregli hygiene and health care, and accident prieveht

Fig. 1 Europe's demographic future - Percentage @veears old

The graphic illustrates the evaluation from theorepEurope's demographic future" from 2017, prepdoy

the Berlin Institute for Population and Development this study, the demographic development of the
population 65+ is forecast by 2050. According tis,thy 2030 more than 40% of the population in pero
will be over 65 years old. In 2050, an increasewar 65-year-olds in Europe's population is foreeath an
average of up to 55%. This share of the populai@xpected to be 44% in Norway and Denmark in 2050
49% in Austria and Finland and 55% in Germany. Thlendar age will lose more and more meaning,
because the population has two age values, setksp value based on the year of birth and onedas
actual skills and behaviour. One of the greateali@hges of the future will be to keep the agingudation,
economically and socially, efficiefit.

! Lobsiger 2015, 13 -14.

2 Bundesinstitut fiir Bau-, Stadt- und Raumforsch2@g7, 12.
% Hergott 2012, 8-11.

* Hergott 2012, 10-11.
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5 LIVING IN OLD AGE

Participation is a social phenomenon based onioakttips with other people. It is an important éadn
physical self-determination and medical health.sTdspect also has a high impact, in the areas usfimp
and social integration, in relation to the satistat of the residents of a neighbourhood. It isoads
important indicator in the case of supportive dilifation in order to be able to lead a certairsiifle,
because older people want actively designed letsumein order to maintain physical and mentaldga as
well as social contacts. The technical assistaysiess are in a process of constant further deretop and
are becoming increasingly important. These syst@msised in nursing to support older people ansktiio
need of care, as they allow them to stay in thein diome for longer. The desire to be able to live
autonomously in your own apartment for as longa@ssible often goes hand in hand with a changeviingi
arrangements.

5.1 Living in a district

Independent living in a familiar environment can st achieved in a district even in old age, tghou
participation and mutual help. A district is a st@pace and describes the individual radius abacthe
extent of which is variable, and promotes qualityfife. The radius of action is a dynamic process &
made up of the available offers and individual Iskih everyday life. To do this, one is faced wilie
guestion of what skills are required to use thelabke offer. The radius of action can be expanbgdhe
social space offered in a quarter, in the form é'® own apartment and the regularly used pubbkcesp
Activities and interactions of everyday life takage here. The advancing digitalisation is alrelaalying an
impact on networking in the district. In this caxtteolder people have a local connection and digéton
in the district can become a concrete problem sdlveeveryday life. Neighbourhoods and social-spati
networking at the district level are essential idew to receive help when needed, because suppartthe
surrounding area improves living together, redibeseed for help and increases the quality of life

5.2 Survey Target group

In order to better understand the target group &%yrvey of 63 people aged 65+ was carried oAustria

and Germany. 34% of those questioned form the 6%e@9 olds. 70-74 year olds are 33%. The age groups
75-79 and 80-84 each make up 14%. The age grou®80make up 5%. For this purpose, questions were
asked in the area of digitalization, infrastructamed mobility, in terms of habit and relevance, dhe
following findings were obtained: Basic tenor: Thkeler population 65+ is afraid of change. 67% find
nursing robots as not necessary and 5% find nursibgts as very important. The emergency bracetet,
the other hand, was rated as very important by 848y do not have a PC, but a smartphone. Whats App
is used by 62% and the mobile phone by 86% eveyy 86 have never used Facebook. The target group
rarely orders online but goes shopping regularB%3jo shopping daily and 57% weekly. 67% have never
ordered anything online. Small-scale infrastrucuaed businesses must be preserved! Public spade is
great importance for 66%. Barrier-free accessipdis a human right. 95% find that public spacesiishoe
barrier-free. Short distances are particularly irgoat. 62% of the respondents walk up to 2 km aut.fo
Short distances to medical aid are very importan¥76%. 66% find short routes to shopping very ingoat

and 34% find short routes to green spaces very hit@apb Social infrastructure in the neighbourhosed i
important. Networking in the neighbourhood has gnigicant impact on housing satisfaction and is an
important quality feature. Neighbourhood relatiapshwere rated as particularly important by 71%islt
important to be used. 86% find it very importanbsneeded.

® Naujoks u.a. 2017, 9-10.
® Naujoks u.a. 2017, 15.
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Fig. 2: Core data of the respondent’s target g@lup as a diagram

6 ANALYSED SMART CITY DISTRICTS

6.1 Smart City districts

In old age, one's own home is the centre of lifewklver, many apartments are not suitable for theril.
That is why many older people, at age 65+, areideriag changing their living situation. Parametimns
selecting the new living situation are not only extp of accessibility in the form of levels andestiolds,
but also short distances and social aspects, sualgaod neighbourhood network. That's why someenov

a smart city district. A case study of seven selkdEuropean Smart City neighbourhoods focusing on
"Living in old age" will be analysed and evaluateste. The selected European Smart City distritsirho
BOO01", "Stockholm - Hammarby Sjéstad", "Vienna -pas", "Hamburg - HafenCity", "Helsinki -
Kalasatama", " Helsinki - Jatkdsaari " and ,Copgam— Nordhavn”. The districts were selected based
"Mapping Smart Cities in the EU’and in the Smart City publication “Technical To@wart Cities 2014-
2018”2 All seven considered Smart City districts wereestdd according to the indicators of sustainability
and innovative strength in the area of urban asttidi development and considered and defined Smart
City project based on an already implemented ptojec

population 0-64 >65 % ha
Malmd - BOO1/ Véstra Hamnen | 10203 8945 1258 12,33 175
Stockholm - Hammarby Sjostad | 18902 16564 2338 12,36 110
Vienna - Seestadt Aspern 6.348 6196 152 2,39 240
Hamburg - HafenCity 4.592 4168 42-4 9,20 157
Helsinki - Kalasatama 2910 2559 351 12,06 175
Helsinki - Jatkasaari 6901 6432 478 6,92 68,5
Copenhagen - Nordhavn 2896 2781 115 4,00 55,4

Table 1: The selected European Smart City distriptspulation 65+, population and district size)

" Cave u.a. 2014, 180-198.
8 BMVIT 2020, 19-20.
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6.1.1 Malmo6 - BO01/ Vastra Hamnen

The project start of BoO1 - Vastra Hamnen in Malwas in 2001, through the Bo01 architectural extahit
Since then, an internationally known example otanable urban development has established itseé. h
The Bo01 quarter is Sweden's first climate-newdigtrict. Malmd - BOO1 / Véastra Hamnen, has a Jgh
number of the considered target group 65+ with %42.3he population of the district is 10203, of whic
1258 are 65+. The population density is 5830 pepetekm?’ Pedestrian zones, room sequences of different
sizes, wind-protected inner streets and extensivaruspaces refer to the human scale. Vastra Harasem
residential and office town, has eight kilometréslmoreline with swimming areas, green areas amdtbe
promenades with many beautiful parks. Pedestrindsb&ycles have priority, so bus stops have beéns
within a radius of 300 m from the residential birilgs. High priority is given to public space asfeline and
meeting point. The Vastra Hamnen project pursuegytial of an urban district that covers all ardalife
around the focus of diverse living and trainingeTrix focuses on affordable social sustainabiljKB
Senior Accommodation is a house in Vastra Hamnempdople aged 55 and over, it offers regular dtivi
for residents and cafes for the elderly living theAttendo Vastra Varvsgatan senior accommodatieom a
offers 53 apartments on three floors with a coudyterraces and balconies.

6.1.2 Stockholm - Hammarby sjostad

Hammarby sjostad on the southern outskirts of $tolck, has 12.4% of the considered target group 65+.
The population of the district is 18902 people. 38 them are 65+. The population density is 17,184
people per km¥ Hammarby Sjéstad was planned for a balanced mirenfal and condominiums. The
district's rainwater is collected and the wastérasmisported through an underground suction sysiére.
focus is on public transport, in the form of lighil, bus and ferry, as well as bicycle and foaffic. The
green space concept provides 25m? of free spaceapartment. All green areas are interconnected.
Stockholm pays strict attention to standardized edisions and materials in the area of barrier-free
accessibility, such as the inclination of the g¢8eron-slip materials or the lowering of the curbe ground
floor zone of the building offers space for shopsl @ublic services such as a health centre. Hanymarb
sjostad has its own apartments for customers ageoh® over, which must also be sold to them. Hoimes
older people who need medical care are called 8gniden. There are gyms for seniors and reguldorsen
meetings in a cafe. In addition, a caretaker serfar small-scale repairs in everyday life is offibr
throughout the city of Stockholm for seniors.

6.1.3 Vienna — Seestadt Aspern

The Seesatdt Aspern master plan places great eimmmapublic space in the context of smart develkapm
processes, participation and inclusion. The Urbakekide is young because more than half of thenurba
residents are between 19 and 39 years old. At 23Bésatdt Aspern currently has a small numberef th
target group 65+ considered. The population ofdistrict is 6,348. 152 of these residents are G5
population density is 2,645 people per KMm#An important point in the design of public spadss
accessibility. Thus, for example, all sidewalks arade in sufficient width and angle. The assembhes
Seestadt Aspern are very concerned about a mifeed'MISCHA" offers communal living in response to
demographic developments. In addition to ,MISCHA&ere is also a dormitory for senior citizens. 'lgel
Yella" works with overarching concepts such asddale for neighbours. "LiISA" - nine living spaces f
older people who want to live in a community and arterested in integrating into a home community.
"Gesiba" - offers 36 manageable apartments espetialseniors. "House of Life" is a cross-genearatil,
barrier-free housing project that relies on neighthood help. There is good public transport linksblois
and subway. A high-quality open space - with mdrant30 business locations, as well as pharmacies,
doctors, banks is located directly at the ,Seepark*

6.1.4 Hamburg - HafenCity

The HafenCity has an average age of 35.7 yearsar@l2%, has a relatively high number of the targe
group 65+ considered. The population of the distsi@!,592, of which 424 are 65+. The populationgity

® City of Malmé - Business and External Relationp&rment (31.12.2018).
1% Stockholms Stad - Business and External Relafiepsartment (31.12.2018).
1 Bundesanstalt Statistik Osterreich (01.01.2019).
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is 5830 people per km2.The future-proof urban structure of HafenCity skaavdelicate, inclusive mix of
uses from social infrastructure, such as workntivand educational and leisure facilities with rgiéapublic
ground floor zone. Accessibility and social meetiaces as well as networks and associations terded

to strengthen participation here. The proportion sofgle-person households is 37.6%. Here, cross-
generational municipal living solutions can benéfiim each other and create synergies. Anothettipesi
aspect in this district is the medical infrastruetuvhich, with 13 established medical facilities;luding a
pharmacy, forms a good basis for independent livingld age. The area division in HafenCity is 24%
traffic areas, 31% building floor areas and 25%ligubpen spaces, here a distinction is made between
"green open spaces" and "blue open spaces". 4ksilolee senior apartments have been rented by the
.Martha Foundation®, in the middle of HafenCity Wia view of the harbour, since summer 2009 with a
common room and additional services such as emeygeails and caretaker services.

6.1.5 Helsinki - Kalasatama

Kalasatama is Helsinki's Smart City model area and,2.1%, has a very high number of the targetigro
65+ considered. The population of the district94@, of which 351 are 65+. The population densit§663
people per km¥® The water edge with the promenade is 5 km longthadnetro station is 7 minutes from
the centre. There are common rooms and roomsifgrdeary use in the buildings. The offer in publase
consists of social infrastructure such as a headtitre. The focus is on foot and bike connectidnkarge
number of the street blocks consist of differensidential buildings, which are arranged around a
collectively used courtyard. Special forms of liyisuch as senior citizens' communities are alserexdf
here. Kotisatama is a barrier-free low-energy howggth condominiums for 85 residents 48+ and offers
senior citizens a new type of living facility, whiés partly based on the collective help of neighisoThere
are also common rooms such as a sauna and raa¢éasith a garden, workshop and kitchen. “Kalasatam
IS an innovation laboratory, so every third inhabithas already participated in a survey.

6.1.6 Helsinki - Jatkasaari

Helsinki - Jatkésaari has 6.9% of the target grébp considered. The district has 6901 resident8, of7
whom are 65+. The population density is 5949 pepplekm?* The blocks of flats in the area are usually 7-
8 stories high and there are large and shelteradyaods between the blocks. Jatkasaari as aitestos
intelligent mobility solutions, is a district thet characterized by a variety of wide servicespsha park
with a total area of 2.4 hectares, a dense tramanktand well-developed bicycle and pedestrian gattity
Village CO-10 is a startup for sustainable develepinThe “generation block” is a developed condept
multi-generation residential construction. The aptaunites people of all ages and offers a vadétyrban
living options.

6.1.7 Copenhagen - Nordhavn

Copenhagen - Nordhavn has 4% of the target growpc6Bsidered. The population of the district is98,8
of whom 115 are 65+. The population density is 5880ple per km®> Nordhavn is planned as a green
district on many levels. Water is the subject & tbdesign of the port area. The concept of p@pléce and
urban planning is under the water, above the watdron the water. Temporary projects increaseigctiv
the port area. The area is 600m from the Nordhiam station. The prioritization is based on cyglithere

is even a bicycle highway for this. The districhsists of a mixed use of public and private fdetitfor a
lively, varied district and active ground floor zs HOLO operates autonomous buses for senioergin
the district. The development plan is designed aipecial focus on public spaces. The districsists of
small residential units for singles, the elderlg amedium-sized houses.

6.2 District advertising strategy

A Smart City district has many advantages for Hiyiin old age”. In order to transport them andaattthe
65+ target group, these advantages, such as yi¢mishops and green, networking, and collectiving
solutions must also be advertised and illustratszbringly. For this, the respective official Smaity

2 Hamburger Melderegister Statistikamt Nord (31.028).
13 Statistics Finland - Tilastokeskus (31.12.2018).

14 Statistics Finland - Tilastokeskus (31.12.2018).

!5 Kgbenhavns Kommune (01.01.2019).
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district homepage was analysed. Unfortunately, #malysed Smart City districts "Malmé BOO01",
"Stockholm - Hammarby Sjdstad”, "Vienna — Sees#dpern”, "Hamburg - HafenCity", "Helsinki -
Kalasatama", " Helsinki - Jatkdsaari " and ,Copeg@ma— Nordhavn” apply rarely or not the 65+ target
group. The following table shows the evaluatiomlbSC district pages with the rating key 0-3.

Smart City district mobility energy 65 + family leisure business

Malmé - BOO01/ Vastra

Hamnen 0 1 1 3 3 1 www.vhamnen.com

Stockholm - Hammarby

Sjostad 2 3 1 2 0 0 www.hammarbysjostad20.se/?lang=eh
Vienna - Seestadt Aspern 1 0 1 3 2 3 www.aspern-seestadt.at

Hamburg - HafenCity 2 0 1 2 2 1 www.hafencity.com

Helsinki - Kalasatama 2 0 1 1 1 1 www.uuttahelsinkia. fiffilkalasatama
Helsinki - Jatkasaari 2 0 0 1 2 1 www.uuttahelsinkia. fiffi/jatkasaari
Copenhagen -Nordhavn 3 1 1 2 3 1 www.byoghavn.dk/nordhavn/

Table 2: district advertising strategy (0 = notadiged, 1 = minimally advertised, 2 = advertisgéd, heavily advertised)

7 CONCLUSION

Smart City districts are still very young districtghich is why it can be concluded that the popaoiain the
districts will change due to increasing demograhiange. The key words are integration and netwgrkt

is about social networks, barriers and participatd the residents through active involvement. Sroay
districts are good places to age autonomoushhesesults of the target group surveyed refled. (&1 Core
data of the respondent’s target group 65 +). It lmarderived from the survey that the desires ofaiffieg
population go hand in hand with the advantagesedféy a Smart City district. Smart City distrigteuld
meet the demands of the aging population of intemacand self-determination. The percentage of the
resident population 65+ is between 2% and 12% e d@halysed Smart City districts. In the EU, the
population of the 65+ group had already been just 80% in 2016 (Fig. 1 Europe's demographic foture
Thus, the population 65+ in the analysed Smart @igricts is 18% to 28% lower than the European
average of 2016 and thus strongly underrepreseittedn be concluded from the analysis that theee a
differences in the implementation and theming @f sleven Smart City districts analysed in relatmihe
aging population. In order to be able to analyssehmeasures and focal points in depth in the sedly
Smart City districts, a field study would be nee@egdo take up the feeling of the residents and ¢l offer

for the participation of older people in the distriEven if these analysed districts, as the etialus of the
advertising strategy (Table 2) make visible, cuityerarely advertise with qualities for living indage, the
age of the population in the district will changehe future.
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1 ABSTRACT

In recent years, big data has been extensivelyezppi urban planning and design area. Howevewiler
application is constrained by the data acquisiipproach. Accordingly, many efforts have been ntade
accurately find and solve urban problems by miniegal open source internet data, which gradually
becomes a hot topic among urban researchers.dicohtext, this study applies the Gaode OPEN ARten
urban real-time traffic circle construction andeffighting facility planning evaluation taking Namy as
example. First, a batch processing model is estaddi on the basis of Gaode OPEN API, including
automatic acquisition of real-time traffic datatle study area and extraction of average vehidedpf all
the roads during specified time period. It foundttbpeed involves division of the whole NanjingyGrito
several characteristic zones. Then, a case studgniducted to construct the urban real-time trafficle
through python language and Arcgis software baseexesting fire-fighting facilities. In the end,rbugh a
subsequent evaluation, it is found that the exgstime-fighting facility planning has a stark rega
difference between urban central area and subwte) which shows a low coverage rate of 22% aftl 39
for respond time of 6min and 8min respectively.sT$liudy provides an integrated approach for adansi
and processing of Gaode data, mining of its space-features, and application in the planning eaiadun
practice. This approach demonstrates the advantdgaeeaming features and distributed processirgjgp
data, effectively utilizes the real-time charactics of big data in the emergency facility plampiand is
expected to broaden ideas for data acquisition.

Keywords: Gaode OPEN API, fire-fighting facility grining evalation, Nanjing, China, real-time traffic
circle

2 BACKGROUND

In recent years, the growing number of public empreoy causes great losses to society. Especially for
emergency events like fire disaster, require resauriers get to the scene with least delay possibtetake
action immediately. Low treatment efficiency cotdn general emergencies into serious public imt&ler
major catastrophic accidents. Additionally, thewgto of urban traffic volume and vehicle out-drivingtio
which results from the improvement of urbanizatwacess and socioeconomic status, brings seriaffitr
congestion. Consequently, the commuting time @& fighting trucks gets delayed, so that the emargen
respond time is affected. Traditional emergencylifaciting is static and determined, which is @ahted

on the basis of existing road network and spechielicle speed. However, the traditional analogyhime

is considered to be unconvincing and impreciseesite neglects on the influence of the actual itaff
capacity on commuting time. Therefore, it is bati@éwvthat real-time big data could help making more
accurate evaluation of fire station service quaktyd efficiency, which contributes to sophisticated
emergency facility siting: making sure the emergeservice could arrive at designated position withi
required time so as to ensure the safety of lifep@rty and urban operation. Based on the aboweathcle
tries to analyze the real-time traffic data of GagPl, establish real-time traffic circle by Pythand
Arcgis. Taking fire station in Nanjing as examgdig|owing the logic of “intelligent extraction ofeal-time
traffic data — establishment of real-time trafficcte — evaluation of fire station planning”, thisticle
explores the flow characteristic of big data anel @ipplication of distributed processing in urbaanping
practice, in order to provide reference and basisimilar study and project. Moreover, this esad/help

EU countries where the inspire regulations areaesiple for obligatory generation of huge amouritfee
open governmental datasets.
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3 INTELLIGENT EXTRACTION AND PROCESSING OF TRAFFIC Bl G DATA BASED ON
OPEN API

3.1 Introduction of Gaode OPEN API

Big data has became growing important in urbanystuda during the past few years. Due to the ptigtni

of data acquisition, the research value of OPEN @plication programmers interface, the interfacde
that makes internet connection between two websitedatabases) on big data acquisition, technology
broaden and urban ecosystem receives increasergiatt. Gaode open platform is the leading LBSiserv
provider in China, which possesses advanced datarfiuechnique and massive data handling capdnity.
the meantime, it also provides development kit$ loot the web terminal and mobile terminal to theljgu
Developers achieve functions including map displayap labeling, position search through recall
development kits or API interface. API open theegat open resource data for data demanders imatter
and big data ear. The existing web service inclugiscoding & inverse geocoding, route planning, POI
search, input tip, batch request interface, adinatige region enquiry, static map, IP positioningordinate
transformation, weather query, road extractiorffieraituation, etc. According to the ten billioavel daily
average location requests and related actions donvincing that the data acquired from Gaode open
platform could reflect the population flow, regidieeat, behavioral preference and traffic charatierin

real world effectively.

Traffic situation is one category of the HTTP ifiéee, which responds traffic inquiry according ltie input
content. Massive original data with spatial positand time scale could be achieved from Gaode open
platform through data acquisition from a datababi&lwis established on floating car data and trded¢h of
over seven hundred million users, and covers 48scihcluding Nanjing. Before using, it is essdnt@a
apply for a Gaode API account and key. Then, taffiuation data can be achieved for designateadmgte,
roundness or roadway (it is confirmed by test th@ maximum side length of rectangle is 0.6
longitude/latitude degree). Besides, there is daibgriction for total volume and utilization fregpcy. There
are detailed technical specifications for data @&itgon with spatial information through Open APled
interface both in China and other country. Somdistuhave introduced APIs of online map developach

as Google Map or Baidu Map to estimate travel ti¥®| recently Zhou et al. [4] and Xi et al. [S]eusnline
map API to obtain data on the dynamic populatistriiution and variation in transit time due tofeliént
transportation modes. In this way, researchersnecalke use of the dynamically updated transport ngtwo
data and the routing rules maintained by map deeetoto obtain a reliable estimation of travel timethe
previous prediction of travel distance, Euclideastashce is often used to represent the spatial exiiam
between geographical entities[6-7], and some rebearalso calculate the transportation cost bylligithe
grid[8-9]. The road network distance[10-11] canulsed to build a complete network, but it often talidot

of time to carry out topology analysis, integrityeck and manual correction. Besides, the existarglling
method are tedious in general. Moreover, therews detailed description for acquiring traffic sitioa of
designated area by merging units and automaticadéitection in different time scale.

This study proposes to extract real-time traffitadasing a Gaode Open API-based streaming progessin
method(Fig.1). Given the rectangular-shaped dataeion scope, this study first divides the urbaga into
several rectangular units according to their lamdgs and latitudes, and then extracts the orignadfic
information of each unit through the traffic datayaisition program, which is subsequently archiirethe
database. After that, units are merged to formattiaal regional road network, followed by pre-pssieg

of the original data and linking them with the etfee road condition information. Meanwhile, timene set
for multiple periods of multiple consecutive dagsatitomatically acquire the road condition dataictviare
then intelligently processed in batch. In this casdan traffic data within a specified time range
successfully acquired, and the processed informdtible can be automatically matched to the urioad r
network for related processing and time-space aiwlyThe presented approach fully considers flow
characteristics of the Gaode data, which is a brahopen source big data, and achieves highesiefity
than the currently used more complicated manufiididata crawling method.
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Fig. 1: Gaode Open API-based automatic processetfad.
3.2 Intelligent traffic data extraction

3.2.1 Request diameter settings

Both data acquisition and processing are implentensing the Python language. The obtained datadesl!
the real-time traffic speed and congestion stafufi@ Nanjing City provided by Gaode Map, with méi
range from May 28, 2019 to June 10, 2019 and aataaisition spacing of 1 hour. Request paramédters
traffic situation data acquisition in the rectarggulinits are input through the web service traditaation
API, including user permission identification, quemad level, return data format, callback function
longitude and latitude coordinate pairs of top-kfid top-right vertices of the rectangle unit todoeried
(Table 1). The maximum distance in the rectangulait to be queried should not exceed 10 km.
Accordingly, the whole urban area of the NanjingyGs segmented into 230 rectangular units (0.06°by
0.06° for each unit). Before this, the latitude dmogitude coordinates of top-left and top-righttiees of
each unit need to be converted to Gaode coordifrat@sWGS84 counterparts(Fig.3 and Fig.4).

3.2.2 Data format analysis

Returned data objects include the result statuseyéhe request status, the request status cadi¢harraffic
situation information. Specifically, the traffictsation information includes road condition ovewjaoad
condition evaluation, and road information, and tbad information includes road name, road conadljtio
direction description, driving direction, speedyrscode for a certain road segment, and road cuateliset.
Critical information such as road name, road sedroede, road status, road speed and road pointlicabe
set is obtained and archived, accompanied by rewpuaf the real-time acquisition time. Each reciaag
unit contains several roads, and a certain roald igtspecific name consists of several road setgném
order to avoid repeated acquisition of road segsaatoss units, this study assigns global codew (K

to road segments in a certain order during the aataiving. In this case, the overall road traffitiation is
stored in the road condition information table, kvhiihe spatial point coordinate set is stored & gpatial
point table. Data in both tables are linked to¢heresponding Row_ID. In order to facilitate recibigm of
Chinese road names, input parameters and outpaiteti@bding of the interface are unified as UTF8e T
sracpying function is defined to loop through caoatles of top-left and top-right vertices of each
rectangular unit, accompanied by data acquisiticorder.
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Parameter Meaning The rule description

users applies for the Web service API type KEY loe Gaode Map

key user permission identification website

specify the meaning of the following values for thad class:
1>8highway

2>8expressway

level road level 3>8auxiliary-road of the expressway

4>8main road

5>8other road

6>8anonymous road

output format type of returned data optional type8ISON, XML

The callback value is the name of the user-deffnedtion, which is

callback callback function valid only if output=JSON

top-left and top-right vertices of each rectanguiait; The diagonal

rectangle a rectangular area is queried of the rectangle shall not exceed 10 km

Table 1: Request parameters through the web serdiffie situation API

Name Meaning The rule description
Rdstatus result status value 0>8request failed91>8request suceed
Rdname road name
RdOrgin ﬁgﬂgal of the road segment’
it RdDest gaelizigation of the road segment
0>8unknown
. >
Rdstatus road condition ;>§:§3vl;iown
3>8congest
Rdspeed speed
RdPx;RdPy road coordinate set format>8x1,y1;x2,y2

Table 2: Return parameters through the web semadictsituation API

l.q?r:'t.-'T?’,‘“ﬁ\. I r—t [ _:i._’_.r_l-_{__, Pl L 4
£- F— 4 s T

o

Fig. 3: Schematic diagram of the segmentation sedtmented units(left); Fig.4.Schematic diagranhefibdependent units(right)
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3.2.3 Data cleaning and deduplication

In order to enhance accuracy and clarity of traffilormation, data in the tables are processedgusia
Pandas library of Python, including merging ofualits at the same time, deduplication of overlagpivad
segments after merging, and conversion of the doat@ system. All the merging processes are
implemented while calling the sracpying functiorfteh data of all units are obtained, the drop_digtés
function is called to delete the duplicate objelstsugh filtering road names and road segment codes

3.2.4 Batch data spatialization

Cleaned traffic data are implemented with coordir@inversion to the same coordinate system adghald
map. In this way, the information that is simplgred in the data table is spatialized. During gatecessing,

the primary key pairs for regional traffic Shapeffiles at different time moments, consisting ablglly
coded Row_ID, road name, and road segment codecameerted into hash values. In other words, the
primary key pairs are converted into non-Chinesm-atter primary keys. These hash values are used as
associated values to combine road condition cheniatits of the same road at different time moments
resulting in spatial polyline objects with attribatsuch as hash values, road congestionstatesit speeds,

and time of data acquisition. Each Row_ID corresisoto a road polygon object and several latitudd an
longitude point pairs. In this context, the roads tave data concerning both spatial attributesraad
conditions.

3.2.5 Timer setting

Above procedures are shown in the left part of fégq. In order to obtain real-time traffic data foultiple
days in Nanjing City, these procedures need tepeated multiple times. Using automated meansdoren
continuous operation can reduce a lot of manpowdri@mprove data acquisition accuracy. Accordingly,
main_funtion function is defined to comprehensivpBckage abovementioned procedures including user
request sending, data acquisition, and data primceddeanwhile, a timer is set using the threadihary

of Python. Specifically, the function is automaligaun at intervals of 1 hour (3600 seconds) fer 1
consecutive days, which enables automatic dataigitign, data pre-processing, and storage of tlal ro
condition data in readable shapefile format.

3.2.6 Establishment and use of spatiotemporal road donditatabase

Eventually, a spatiotemporal database concerniagdhd condition of Nanjing City is established,icth
consists of multiple shapfile files that documepatsal road conditions at each hour (e.g. 7:000,8€dc.)
and one table that includes congestion and speeddref each road segment at all hours. In genspakds
of each road segmental different time moments tede displayed in the same row. After transpasgiof
rows and columns, there should be theoreticallptal tof 336 (14 days * 24 hours) columns of speed
features, which are excessively too many. It hanlpggeviously demonstrated that there are centdds rfor
residents' urban travel behavior, and thus therst foel a lot of redundancy in road speed data fatipteu
periods of many days. Accordingly, the characterispeeds related to the research purpose arecedra
through principal component analysis to reduce ¢miga dimensionality of each road segment aira# t
moments. And characteristic speeds that are ofdsii® are taken as the representative speeds obdle
segment.

3.3 Modeling approaches of real-time traffic circle

On ArcGIS platform, running topology processesudahg intersection interruption, interface conneetin
the shapfile-format road network document, themic data set could be established as the real4tiaigc
circle model. Based on the real-time traffic cirad@del of Nanjing city, taking the location of emency
station as start point, and transit time as impeeéathis study works out the coverage of emergesecyice
within specified time. Thus, the real-time traficcle could be evaluated by the road length angicarea
with its scope. Through multi-plan trial and amemaht) it could be suggested that stations with aygred
coverage area should be abolished or relocatedewrstation should be built in the shadow area.rélve
this study helps optimizing the layout of emergeiyastructure. Specifically, it aims at reducitite
overlapped coverage area of different stations, iamutoving the coverage rate especially in higk ris
regions.
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The nature of real-time traffic model is to seek service area of any position using Network Antajsich

is a extended module of ArcGIS. As a matter of,fiads a route solution program based on Dijksthach is
considered as a classical algorithm that solvauttisource shortest path finding in weighted grdproarder

to find the shortest path from the initial positito the target position d, this study originataeeting point
set S of which the shortest path to s is calcul@gdijkstra algorithm. Afterwards, meeting poinithv
shortest estimated value would be searched repeated be added to the set S. Meanwhile, the sktorte
estimated value of those adjacent points not ireduh the set S are being updated continuously. The
algorithm will be executed until all expected megtpoints get added to the set S. This study usentidel

as a refined stimulation that reflects the emergeasponse of related facilities in the researeaaso as to
lay the foundation of service area division. Bajca traffic network model consists of road segtnand
road junction. Road segment is the edge featumdad network, which is expressed as segmentalnarc i
ARCI/INFO. Its attributes include normal averageigkhspeed, average congestion speed, transit toad
length, etc. Road junctions is expressed as nadesRIC/INFO, associated with the turn table, it cbul
stimulate real-time road condition including wadfitime during red light, no straight through, né tern,
elevated through, etc.

The steps are as follows: construct the road n&tfvamework with every road segment as an edgduset
attribute, intersection attribute to establish amrtivity; assign the value of length, vehicle spaad transit
time to the road network according to the elemetribate list. Finally, a feature dataset of all eting
points is generated. The existing road networkeigved from Gaode open platform, and calculatedh wit
real-time average transit speed. Meanwhile, thenitey road network is taken from “Overall urbanrpiang

of Nanjing” to the sub-arterial road level in priple, and partially access road if necessary. Velspeed
using in the calculation is extracted from the #t@ak data considering different directions.

4 THE APPLICATION OF API BASED REAL-TIME TRAFFIC CIRC LE MODEL IN THE
EVALUATION OF FIRE STATION LAYOUT

4.1 Gaode open API based real-time traffic status anasjs in Nanjing

The vehicle speed extracted from Gaode APl modeased on real-time traffic status, which is atedby

holidays and festivals, fatal traffic accident andh hour. Considering that emergency facility gtatbre

focus on the stable traffic connection and tratisie between the facility and demand point, itdsantial to
evaluate the variability and stability of the trirtane extracted from Gaode API model at differénte.

Therefore, this study acquires the two-week vetspleed data from 28th, May, 2019 to 10th, June9 281
sample, and obtains the hourly average vehicledsalter data analysis. Compared the vehicle spatdal

the two week, it can be seen from the covarianteulzion result that the two average speed cuares
highly matched, with a correlation coefficient 0903 (Figure.5). It confirms that the data is reprdative.

Speed(km/h)

10

0 1200pm  2400am  1200pm M00pm. 1200pm M400am. 1200p.m 2400am 1200p.m 2400am 1200p.m 2400pm. 1200am
Dayl Day2 Day3 Dayd Days Db Day?

168 hours of 7 days

Figure 5: Comparison of average speeds (May 2&e 10, 2019)
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4.2 The space-time characteristics of road network durig traffic congestion in Nanjing urban region

According to the Web API data, road condition sgdathformation has two characteristics: congested
condition and driving speed. Taking the data fr@th2May, 2019 to 10th, June, 2019 as sample,ttidy s
carries on the statistics. The congested condisiaivided into three level according to the conigesdelay
index1: clear (congestion delay index equal or tkam 1.5), slowdown (congestion delay index betwké
and 1.8) and congested (congestion delay index| equgreater than 1.8). The statistics of all urlbaad
data in Nanjing shows that the speed range of ftleandition is [20, 120 km/h] with Eigen value 86
km/h; the speed range of “slowdown” condition i9,[50 km/h] with Eigen value of 20 km/h; the speed
range of “congested” condition is [5, 25 km/h] wHigen value of 10 km/h. It is calculated that taly
congestion delay index in Nanjing is 1.55 with &werage vehicle speed of 28.29km/h. And for ruglr$io
the congestion delay index reaches 1.81 with tleeaae vehicle speed drops to 24.21 km/h. The cslonl
result above can be corroborated with data fronotheial report of traffic management departméftus it
can be seen that traffic congestion has been aichdsease of Nanjing city.

Figure 6: Road value of Nanjing City

The visualization result indicates that it is evithg more congested in Nanjing central urban ahem tin
surrounding rural area. Specific to the distrietele and focusing on the morning and evening rusird It
suggests that Qinhuai District is the most congkatea. Attributed to the traffic congestion, Qiahaity

REAL CORP 2020Proceedings/Tagungsband ISBN 978-3-9504173-8-8 (CD), 978-3-9504173-9-5r(pri E
15-18 September 2020 - https://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, PetEILE, Pietro ELISEI,
Clemens BEYER, Judith RYSER, Christa REICHER, CapghlK



Application of Gaode OPEN API in the Fire-FightiRgcility Planning Evaluation

dwellers spend twice as long travelling time comagawith that in free flow condition. The congested
condition is gradually improved from the centethie edge. According to the distribution charactiessof

the two-week data, this study defines the road segmith average vehicle speed equal or less thdarizh

as congested segment, the road segment with aveedgee speed between 21to 35 km/h as slowdown
segment, and the road segment with average vedpeled equal or over 36 km/h as clear segment. akin
statistics of average vehicle speed on the 11 adimitive districts of Nanjing respectively, it cha found
that in the coral area of Nanjing central urbaradreluding Qinhuai, Gulou, Xuanwu, Jianye distacid
their conterminous area, there is a continuousipgdkaffic situation emerges in non-late-night rowhile
there are still a few road segments display slowdsituation during late night. In another word, it the
coral area mentioned above and its 5 km extendegescthe traffic situation could be described as
widespread “slowdown” with partially “clear”.

To be specific, the first circle with the core lboa facing outward: from Xuanwu District to Qixdhstrict,
Qinhuai district to Yuhuadai district, Qinhuai dist to Jiangning district, and Jianye to Pukourdig all
have major input and output roads bearing a langeuat of transit traffic, causing time-division g@stion.
Similiarly, Hexi district is characterized with slotraffic as well, especially Hengshan Road, Fugiang
East Street and Yurun Street. Above all, Yuhuaitsiridt has more prominent congestion. For traositi
area: The junction of Qixia and Xuanwu districtrigedrom Hongshan Road, reaches Keyan Road in the
north, and reaches Huadian East Road in the wésthvis the characteristic congested area of thelavh
city. For surburb area: Lishui district, Liuhe dist and Gaochun district shows that most of thedrare
unblocked with a small part of the central urbareess and main transit roads has more prominent
congestion.

Through the two-week traffic data, 24 full-time a@are automatically obtained every day. The average
speed of the road is calculated and the congestatisection is evaluated by the extreme value wechge
value of the road speed (Figure.6). In additiotheounknown state of the road, the original dafansatted

to the effective road, and the average data avhtjaleaches 89.8%. Considering that the traffiead is
limited by the road grade, the road with low traffipeed cannot be simply classified as congesatel, Sto
this paper retains two dimensions of average sl congested state for comprehensive analysis.
According to the analysis, the overall traffic sition shows the commuting characteristics of alsingnter

in the city, spread to the transition area and mamgall centers in the suburb area; the charadterist
congested sections in each jurisdiction are obyiand the congested periods are also obvious (Eigur
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Figure 7: Average speed diagram of different digr{Top line for central area; the middle line i@nsition area; the end line for
suburb area, the figure on the right is an exaropemap of the Qinhuai region )

Urban real-time circles model integrate the two elisions of time and space, which generally reféhéo
space range that can be reached within a certaim fiom the central location. In addition, it isdaect
reflection of the ability of the transportation nastructure to guide, support and secure urbanregidnal
development [12]. The traffic circle can be usedagsess the spatial scope of facilities and sexvice
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Traditional traffic circle measurement methods @iten carried out by simulating the speed of tcaffi3-
15]. However, it lacks the measurement of peogetsial decision on behaviors and congestion irefit
parts of the city in real situation, thus it canmaitror the influencing factors in real traffic ogestion.
Besides, there is no better way to quantify andaekithose factors for explanation. In light ofsthihe
article combines the real-time traffic conditioneyded by the Gaode API, and applies Python aradiar
software to extract and construct the real-timé#itraircle. In other words, it divides the vehidé&cle based
on the speed of each road acquired from the Infsropen data to evaluate the coverage of the urre
service facilities.

4.2.1 Determination of evaluation index system

The traffic circle generated by the real-time t@ionditions can run through the entire processha
practice of emergency facilities planning. thisdstdlivides it into three stages: assessment ofcebBcope

of current facilities, mid-term location selectionodel to assist decision-making, and later facility
optimization and verification. This article focusms the application in the first stage. Namelydivides the
travel circle based on the speed of each road @ezhtriom the Internet’'s open data to evaluate therage

of the current service facilities. After extractitige current vehicle speed of each road in Nanpagurate
real-time traffic circle analysis on the currentifities could be performed, corresponding to thréval time

of various emergency facilities, and choose diffietenes to analyze the current traffic circle accordance
with different levels in prevention, control andngdee requirements of fire stations, real-time lasc
including 2-4-6-8mins are set for comprehensivelyaisc(Figure.8). Taking the linear coverage ot fir
stations as an example, the analysis of the cuoeverage of fire stations in the city of the attuead
network speed reveals that, based on the area dfitth the overall service area coverage of fietiens is
16%. There are many blind areas in the Nanjing, @fywhich the core of the main urban area covers a
continuous range, the surrounding jurisdictionsniyacover the central urban area. The lack of atatihas
become the main cause of large blind areas. W&himinutes, the maximum distance that can be vidited
each fire station is 12435 meters, the minimumadist is 1085 meters, and the average service cistan
5125 meters. Besides, the service distance of than mrban area is smaller than the surrounding
jurisdictions. The coverage of the 8-minute statbnost coincides with the high-risk area, butéherstill a
large gap to meet the national regulatory requirgmef “the fire brigade shall reach its descendidge
within 5 minutes after receiving an active commaniti'shows a low coverage rate of 22% and 39% for
respond time of 6min and 8min respectively.

4.2.2 Evaluation of current fire service coverage chanastics

The fire stations are rather independent and then2fire service scale does not overlap. In thdre¢éarban
area with high road density, service scope is itised in plane shape, radiating from every firatish
along the road network. While in the rural aredmMdtw road density, service scope is distributelinia with
the shape of narrow belt, and the length-widthor&i pretty unbalanced. Vehicle traffic speed aoadr
network density are the primary influencing fact@s that the 2-min fire service can cover 100%hefhigh
fire risk area. The 4-min fire service scale anenfb partially overlapped. In the remote urban ave#s high
traffic speed, the patches become more diffuseflem@ONTAG rises. In the main urban area with Hiigh
density, the patches are even more diffuse, bubhexivity increases which begins to show continuous
characteristics. Thus in 4 minutes, the servicgpads influenced by the road network density, ttaian
density and the traffic speed, in which the impzfcthe traffic speed continues to increase. Contpai¢h
4-min service scope, 6-min service scope is prtslerlapped in remote urban area if more statsmisand
road network density offered. In the middle andtimarf Hexi, in the border area of Xuanwu, Guloanyie
and Qinhuai, and those 5km range, fire servicalig €overed. The layout of road density is stdrrow as a
belt. Namely in 6 minutes, station density is thiengry factor, while the influence of road densgyeduced
by traffic speed. In 8 minutes, except that Gaochu Lishui are too far away from other fire statiand
little stations in southern Jiangning, the servioeverage shows connectivity between and inside
jurisdictions, but far behind the demand of higte fiisk area. The blindness would clearly refléett thigh
traffic speed cannot make up for the lack of fik@ien. In other words, unless the full travel timwkefire
fighting truck increases by a large span rathen thanin staged rise (eg. 15 mins), the currentdeerice
blind area cannot be effectively filled. In orderreduce the influence of traffic speed, the dgnsitfire
station plays a vital role (Fig.9.and Table 3).
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District Service area (km2) District area (km?) iRd®6) | average service distance (m
Xuanwu 38.8457 74.44539408 52.18% 4028.082
Qinhuai 41.53912 48.43016978 85.77% 4044.878
Jianye 47.29169 81.10873799 58.319 4981.331
Gulou 37.85746 53.04622712 71.37% 3032.16
Yuhuatai 63.94336 128.3607192 49.82% 5366.33
Qixia 87.12422 391.8374808 22.23% 4215.387
Pukou 161.1523 905.7031179 17.79% 5068.42
Jiangning 171.8731 1564.25834 10.999 6482.437
Lishui 56.50106 1065.229347 5.30% 7176.875
Liuhe 361.5921 1472.001506 24.56% 6225.208
Gaochun 47.72451 788.9013365 6.05% 4266.789

Table 3 Service area and average service distdreaech district

Figure 8: Service area diagram of Nanjing city

5 CONCLUSION

The purpose of this study is to provide a methodawomatically acquiring and processing data using
internet open data represented by Gaode open mlattorough the streaming and distributed processing
features. This method restores the authenticiatd, and provides a practical method for the aafin of

big data in urban planning discipline. Comparedwiaditional methods, it is perspective to estdbé real-
time traffic circle based on Gaode data. Besidé) the help of various government departmentbai
been successful implemented into the emergenciityagianning of Nanjing city, which helps provints
feasibility in practice. Speaking of the creatiyitlyis study not only makes up the shortage ofrigigatraffic
condition in traditional emergency facility planginbut also expands thought for similar planning by
reviewing the application of traffic circle. Howay¢here are still some imperfections in this papet need

to be further supplemented in the future: firsthe accuracy of data analysis is on hourly levectvizould

be further divided in to minute level for more dista
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Figure 9: Service area diagram of different dissr{@op line for central area; the middle line i@nsition area; the end line for
suburb area)
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1 ABSTRACT

This paper is a literature review of approache$lefibility in spatial planning. It is about keyerhents
which provide a flexible spatial planning to sustdile cities.

Spatial planning plays a decisive role in the impatation of sustainable adaptation measures and in
ensuring the climate stability of spatial developise Because urban structures have an impact agyene
consumption and pollution, depending on how a lmgidpark or square is designed.

In order to explore this issue, the paper firstaradore the current environmental challenges anbtes
them with current challenges in spatial planningpéint out the need of flexible spatial planningcend,
explains why flexibility is necessary and which adtages it brings for sustainable city planninggdtiyives
an overview of existing approaches in the litemtiext it provides the key flexibility elementsadyzed
from literature review. In conclusion the papersemts eight key elements which provides flexibility
spatial planning: Planning rules and norms, Progrand Concepts, Organization, Experiments, Coatrdl
Limits, Utilization structures, Spatial Planner ariche.

Keywords: space, cities, sustainability, spatiahping, flexibility

2 CURRENT ENVIRONMENTAL CHALLENGES AND THE IMPACT OF CITIES

Different strategies and concepts developt in aiestind regions to set targets to sustainableptiyning
and designingto meet environmental targets andakeoseds. Because we do not know exactly what
constitutes the environmental challenges and itseguences, it is stressed, that opportunities|dHm
explored which are flexible and adaptive (van Bawreal. 2013).

The term flexibility in spatial planning is not @imim defined yet. Cattlin (2017) points out thatr is a
definitional problem of flexibility: “if we lack ofa common idea of what flexibility consists of,who or
what can be flexible, or over what kind of timegssalve mean spaces to be flexible, we are talkimgitab
different things.” (Cattlin 2017, p.1l). In literatu terms like adaptable, flexible, adjustable, agil
customizable or adapt-flexible are used. For théson, it is necessary to find out whether thegeara used
simultaneously or whether they are different temith different meanings. Perhaps it is not evenessary
to define flexibility uniformly. Because this maymradict the term flexibility per se. However,niakes
sense not to talk past each other when it comésetapproach. For this reason, it is assumed lgrebility

in spatial planning is “a change in the system mating the possibility of obtaining new conditiongeds,
and frameworks” (Ardeshiri et al. 2016, p.83-84).tHe definition is transfered to urban development
flexibility for spatial planning must achieve thellbwing: spatial structures must be able to adapt
changing circumstances, new uses and also sogaireenents.Thus, in a next step, flexibility cascabe
integrated in the planning of cities.

Figure 1 shows the main current challenges in urdevelopment to sustainability: resource scarcity,
environmental pollution, urbanization, sealing aull compaction. Cities are responsible for 2/3tlod
worlds emissions, thereby they account for onlgeéhpercent of the surface area. But there is akatlg in
society, they are calling for sustainable solutiamsl products that adapt to viable (King and Tréibst
2019). Social and political pressure bring abowngfe: it is about more sustainable solutions thfuénce
spatial planning and are influenced the other veayd by it. These include, for example, electrifma in

the transport sector, sector coupling, the germratif sustainable energy, emission-free mobiligen
areas and, last but not least, the structuresedbtiit city.

REAL CORP 2020Proceedings/Tagungsband ISBN 978-3-9504173-8-8 (CD), 978-3-9504173-9-5r(pri E
15-18 September 2020 - https://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, PetEILE, Pietro ELISEI,
Clemens BEYER, Judith RYSER, Christa REICHER, CapghlK



Approaches of Flexible Spatial Planning to Sustalim&ities

OF THE EARTH'S

SURFACE
CONSISTS OF
_ CITIES _
cCz
» =¥}
L g5
% BUT THEY ARE RESPONSIBLE FOR §§
Z wa
% &7
iy oS
®) Q<
z OF THE EMISSION Qc?oég’
% ¥
&
=
3 &

"i .
8‘”,

Figure 1 Indicators of climate change and urbarelbgment: rethinking in politics and society (oviguire according to Stratmann
2019, p.1)

The United Nation recognised the link and inte@ctbetween sustainability and cities and therefore
developed goals and targets to promote the subtaii@velopment of cities. According to the Susthia
Development Goals (SDGs) one promote SustainaltiesGind Communities (Nr. 11). One of the idicators
to achieve this target is the ratio of land constimmprate to population growth rate (United Nati@@20).
The goals are not only quantificabile but also tadlle, because sustainability challenges areedffit
everywhere. It has not only to depend on geographionditions, but also on social and economic
conditions.

3 METHODICAL PROCEDURE AND OBJECTIVES

The aim is to filter out and summarize the key @ets for flexibility in spatial planning from litature. In
this way a common understanding of the planning@gagh of flexibility can be created and this caspdie
understood as a planning tool for the future ofesnable cities.

Designing cities with uncertainty and with gapskobwledge means to develop innovative approaches
(Zandvoort et al. 2019). The current challengeshEamet by flexible approaches in spatial plannatg;the

use of flexibility in designing projects is becomimcreasingly common” (Geltner and Neufville 20123

well van Buuren et al. (2013) called for an adaptpproach where flexibility is central. Based base
facts, it is necessary to take a closer look atekisting approaches to flexible spatial plannimgl @o
compile the most important principles to set ananathnding.

New solutions must be found to meet the growingsguiee for more sustainable cities. Due to the high
decisive influence of spatial planning, the apphescalready found in the literature are analysetliaked
more closely. In the following, the research desggposed and the methodological approach of thi vgo
explained. As a process-based dynamic planning flealbility creates an adaptable planning basis.

In order to achieve this goal, it is necessanhimfirst step to understand why the approach reguloser
examination. The already presented problem shoatsdibe to the increasing pressure for sustainglilit
order to survive climate crises etc. and to oftmiaty an adequate living space in cities, new @ggnes to
spatial planning are taken.
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Figure 2 schematically shows the procedure ofditee research and analysis. First of all, an dgenof
existing approaches to flexibility in spatial cplanning has been provided. To select significlilbility
approaches a national (germany) and internatioteabture review was taken. Next followed by a brie
analysis of key elements involved in each approAdfer filter out the key elements a connectionvien
the elements and sustainable spatial planningested. At the end the impacts on sustainable Giyning
and the inferences are presented.

\
«—
A

Figure 2 Methodological flow chart

The outline of the paper is: First the paper eghbés a connection between current challengesnmatg and
environmental challenges and current urban devetoprmproblems. This leads to the conclusion why the
approach of flexibility can make a positive contitibn to reducing the negative consequences ofethes
challenges. Second, an overview on the methodicaieplure on the literature review is given. Nex th
necessarity and advantages of the approachesxdfility are explained. Various approaches of flabiy

are taken up simultaneously. Next the paper prevttle key flexibility elements analyzed from liteens
review. In conclusion the paper presents the kesnehts which provides flexibility in spatial plangi

4 WHY DEALING WITH FLEXIBILITY IN SPATIAL PLANNING?

Summarizing it is seen that flexibility in spat@hnning is justified in order to meet sustainajgals in city
planning. There are a lot of different argumentenuoting the idea of flexibility. Besides social and
economic reasons, the ecological benefits playrgoortant role. Next the advanteges and also dripicits
are given.

Flexible spatial planning brings diverse chancesutisanism (Costa et al. 2014). Cozzolino summarize
arguments of different authors (Alfasi; Buitela®gzzolino; Moroni; Rauws) towards the essentia¢ rof
flexibility in the city: “if we recognize the esstal role of spontaneity and flexibility in the gifunctioning
(i.e., its creative role for innovation, the im@orte of localized knowledge, the need for perpetual
adjustment and improvements of the build envirorimand on) we cannot regulate the city in order to
obtain or preserve the specific and predetermirsesal-spatial configurations as we would or désire
(Cozzolino 2018, p. 16). More flexibility mitigatelverse effects of uncertainty (Zandvoort et al9Gnd
shortcomings of planning (Carr and Dionisio 201Bgcause we do not know the future, agile approaches
like flexibility, fits into that we do not know thiénal result (Aurigi 2016). This brings design fansheduled
uses (Carr and Dionisio 2017). Moreover, it is fuesthat flexibility reduce resistance againstlfer uses
we do not know yet (Carr and Dionisio 2017). Beeslaglaptive landscape designs are important fomnged
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against the negative consequences of long-term donemts” (Zandvoort et al. 2019, p. 21). As well,
flexibility supports short-term measures, while pi@g options open on the long-term (Zandvoort et al
2019).

Flexibility offers great opportunities to reducesearce consumption. Because multi usage is possdse
space is needed. Thus, the resource soil can lbespseingly (Geltner and Neufville 2012; Stiftungad
2003). For this reason “flexible [...] land use reganets efficient land use. This also serves to enthe
conservation of resources and sustainability iranrevelopment” (Stratmann 2019, p. 69). Flexipidian
reduce natural and unnatural damages (Ardeshil.2016), e.g. in times of climate change, wheis it
necessary to design more adaptable and flexibleSEBR016). In times of unforeseeable natural events,
areas can be used both as public space for sacatik as space for e.g. flooding events. By regssgiace
and materials a much smaller carbon foodprint v&@mi(Godwin 2018). One of the most commonly used
defintion which links flexibility with climate chage points out: “the adjustment in natural or hursgstems

in response to actual or expected climatic stirauliheir diem, which moderates harm or exploitsdfieal
opportunities” (IPCC 2007, p.7). Flexible publicasp contributes to ecological sustainable citiesahse it

is adaptable for different uses, users and in miffetimes and it consume less ground, becausee usay
happen in parallel and/or side by side and offglsill space organizations (Stratmann 2019).

Likewise, flexibility offers great opportunities social aspects. Flexibility provides potentialstaiety and
achieves requirements and goals of peoples needegHiri et al. 2016). As also mentioned by Ardegi

al. “in effect, it should be stressed that flextlgisearches for selection arrays against needs'gR In view

of the ever more rapidly changing demand needsibfie spatial planning can be combined with faster
implementation (King and Trubstein 2019). To puddriefly: flexibility is demand-oriented.

On the one hand there are a lot of reasons torésigble in spatial planning. But on the othentéahere
are a few arguments which call the approach inestion. Carr and Dionisio explain “that flexibleases
may provoke a greater level of NIMBYism (Not In NBackyard) than convential land uses” (2017, p. 76).
As well there is a risk of inferior re-use and lessurity of planning (Stiftung et al. 2003; Gifflo994).

5 KEY ELEMENTS OF FLEXIBILITY IN SPATIAL PLANNING

In summary there are some repeated elements fiatlite which welcome flexibility in spatial planginFor
this reason it is assumed that there is a consemstigese elements in literature. Therefore itlmmassumed
that flexibility depends mainly on the eight elen®eentified. The identified key elements are:nRiag
rules and norms, Programs and Concepts, Orgamzakgperiments, Control and Limits, Utilization
strucutres, Spatial Planner and Time.

To find out key elements in flexibility approaches, analyse was taken. A total of 16 approachdkdo
issue have been examined more closely. The appedwve been filtered through national (Germang) an
international literature research and do not necégsexplicitly include the approach of flexibiitbut
implicitly. Nevertheless, there are already appheacin the literature that have specifically adskeesthe
issue of flexibility. This spectrum of authors aato the way the term is dealt with highlight theyk
elements of flexibility through its diversity andl the same time uniformity. The analysis has beenex

out qualitatively and is not regarded as conclusimethe end, once the recurring elements have been
included, it is possible to determine on a quatinitalevel which elements have been mentioned q4atily
frequently. From this it is concluded that the freqtly mentioned elements are central elements of
flexibility in spatial planning. Below the key elemis are listed and discribed in their impactdeilbility

in spatial planning.

Planning rules and norms: Rules ensure that fletyilié reduced quickly and easily and thus takeaythe
possibility of adapting. For this reason, it is @&gary to make the way rules and norms are wréteh
deployed flexible. Rules must be established thaivelexibility in spatial planning. This includesot only
the flexibility of the standards among themselMast also the context of the content. There shodd b
flexibility in the rules of use in spatial planninGonversely, the space itself should also be tabf@ovide
differences in rules. Without enough space forifigiy in planning rules, there is no flexibilitin spatial
planning. Any regulation should be minimal, for nmaxm flexibility. (Aliyha and Aulia 2019; Carr and
Dionisio 2017; Cozzolino 2018; King and Trubste0192; Rauws 2015; Van Buuren et al. 2013)
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Programs and Concepts: Traditional urban developmplams and concepts have been drawn up without
flexibility and are completed in their spatial afhctional system. But flexible concepts have to be
established which convey the concept and the hamndl adaptability and flexibility in spatial plaimg. The
concepts must be flexible so that the plans andsurea developed and implemented on them become
flexible. Flexibility must be conceptually anchoredorder to be applicable. Flexible concepts catp h
planners to design the future. The aim is to créatg-term plans and concepts that can be flexadkpted

in short-term. (BMBVBS 2013; Cozzolino 2018; Fa@iatet al. 2018; Lotto and Di Morelli Popolo 2015;
Rauws 2015; Reicher 2014; Zandvoort 2019; Zikovial€2014)

Organization: The management, institutional consext the planning process itselfs, has to becoaxéfe,

summerized to the term organization. To get flditibin spatial planning, flexibility has to be maged.
There has to be a manager, who is responsibldeiibility. The involvement of institutions playrale to

establish flexibility in spatial planning. For maditexibility in spatial planning, the institutionalesign must
become more flexible. Institutions must not bedjdiut do welcome flexible participation. If theaphing

processes do welcome and change to flexibility right2016; Friedman 1997; Van Buuren et al. 2013)

Experiments: Flexibility can provide spaces that suitable for experiments and pilot projects. Taneates
new opportunities and possibilities in urban plagninew solutions can be found through flexiblecgpa
which are effective and valuable. There are spfmersew ideas and solutions that can be try ouhavit
having to commit to them. Therefore, flexibilityadso experimental, apart from the fact that theragqch is
innovative and experimental in itself. Therefordexibility in spatial planning brings spaces for
unpredictable, improvised and ephemeral uses. (&adr Dionisio 2017; Hetzberger 2014; Lewis and
Schwindeller 2014; Van Buuren et al. 2013)

Control and Limits: Flexibility is strongly influeed in spatial planning by control and limits. O tone
hand, it can be said that the more the city isrotletl and planned from above, the less flexihil®n the
other hand, it can be said that a lack of contrml &mits can have a negative influence on flexipil
Therefore the degree of control and limits playslegisive role in the flexibility of spatial planmin
(Cozzolino 2018; Friedman 1997; Lotto and Di MdrBlbpolo 2015; Zikovic et al. 2014)

Utilization structures: The current utilizationgttures are called into question by flexibilityekible space
and utilization structures must be created multfiomal, but do not claim to be fitted to all uséke build
environment and inventory must be flexible, offgrispace for other uses and users. Structural etsmen
must be flexible and the utilization structure mistflexible for unsheduled uses. (BMVBS 2013; Gard
Dionisio 2017; Hetzberger 2014; King and Tribs®ii9; Lotto and Di Morelli Popolo 2015 )

Spatial Planner: If planners do not fulfil the tadkflexible planning, there can not be flexibility spatial
planning. Planners must be more sensitive to nieeoisler to be able to react more flexible to clemgdhe
way planners understand their task influencesliiétyi. Relevant suggestions from society shoulsbabe
sought for this. A flexible space makes it unneags$or planners to intervene at a later stagerr(@ad
Dionisio 2017; Cozzolino 2018; Fainstein et al. @0Eriedman 1997; Lotto and Di Morelli Popolo 2015;
Rauws 2015; Zandvoort 2019 )

Time: The time frame of flexibility plays a cruciadle, because flexibility creates the possibiliiyadapt to

the physical and social world over time. Becaussrehs always uncertainty about future uses and the
requirements change over time. It is therefore @ to draw up plans and concepts that are deditpr

the long term, but can always act in the short t&fimanges have to be accepted in different timegsr
only then flexibility can succeed. Sufficient spagmist be left for the time factor, because planning
processes can often only be regulated over timezZ@ino 2018; Fainstein et al. 2018; Hetzberget420
Lewis and Schwindeller 2014; Lotto and Di Morelbpgdlo 2015; Rauws 2015; Reicher 2014; Zandvoort
2019)

The combined eight key elements influence the iy of spatial planning to varying degrees. Tdegree

of flexibility in spatial planning depends on howany elements are used and the value of these eiemen
accoring to the conditions and case study. How éasure and determine the degree of flexibility on a
qualitative and/or quantitative level and whethes is even necessary to achieve the goal of aisasie
city has not yet been considered.
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6 CONCLUSION: FLEXIBILITY TO SUSTAINABLE CITIES

As outline before, the spatial planning approacHexibility influence the possibility to achieveistainable
cities. Flexibility is called a designing tool teach sustainable spatial planning. The approadlexbility

is to see as a process which influence spatialnplgnas much as spatial planning influence flekibilin
conclusion in literature there are different terofsflexibility but in case they usually mean themsa
circumstance and there are many overlapping regemés and elements for flexible planning in the
analyised approaches.

By analysing the key elements of flexibility itp@ssible to create a common understanding of filiyilin
spatial planning. Without the knowledge of the aah of flexibility and its elements it is not piss to
establish the approach and create an internatisra@rstanding. The eight elements illustrate threptexity
of the influence of spatial planning on the flektlgi of a city. Not only the built, the physicalrsttures
(such as the elements Urbanization structures)alsotthe temporal course, element time, the orgion
and last but not least one of the strongest elesnéme social influence of Spatial Planner. Lookatighe
elements, it is obvious that they need and infleezech other in order to create the goal of flexitmd thus
sustainable cities. Without the Spatial Plannenew planning rules and norms can be establishethoi
concepts and plans, Spatial Planner cannot be djbiglthem. Without the organization, the approaimot
be executed. Without the temporal considerationexyeriments can be conducted, which in turn requir
control and limits. These relationships can be aatied further and it becomes very clear that tements
are closely related and interrelated. All togetlsryvell as each one individually, contributeshi planning
and design of a sustainable city.

The field of flexibility is large and certainly iha@es more than the eight elements presented snptper.
Furthermore, it is debatable whether these elenmptsepresentative, how far their influence iser€ffore,
a closer (also spatial) investigation is needefdrither steps.
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1 ABSTRACT

Bei Baumkontrollen werden sogenannte Baumkatasigelagt, in denen Informationen Uber in einem
bestimmten Bereich befindliche Baume dokumentieztden. In ihnen wird unter anderem die Gestalt der
Baume durch die Parametern Baumhodhe, Baumkronemaiesser und Baumkronenumfang beschrieben. Im
Rahmen dieses Beitrages wird ein in Python entitegeAnalyse- und Transformationswerkzeug
vorgestellt, welches erlaubt, Baumdaten in unteesiticher, strukturierter Form (CSV, XML) einzulese
tabellarisch darzustellen und zu analysieren. Wheiteermdglicht es, aus den Gestalt beschreibebdden

ein 3D-Modell abzuleiten und dieses im standardisie Datenformat CityGML unter Verwendung des
Vegetation-Moduls als geometrisches 3D Modell reit dorhandenen Sachdaten zu exportieren.

Keywords: Digitalisierung, CityGML, 3D, Baumkatast@ython

2 EINLEITUNG

Im Rahmen der Verkehrssicherungspflicht ist digjenPerson, die Verfigungsgewalt Uber ein Grundstick
ausibt, dazu verpflichtet sicherzustellen, dass dem auf dem Grundstiick befindlichen Badumen keine
Gefahren ausgehen. Daraus resultiert, dass Bauni#fémtlichen Raum in regelmafligen Kontrollen auf
Standsicherheit und Beschadigungen uberpriift wardesen.

Dabei werden sogenannte Baumkataster angelegt,eaakumentationspflicht nachzukommen, in denen
neben einer Bewertung jedes Baumes auf einem Gxwokddessen genaue Lage sowie Metadaten erfasst
werden. Einige dieser Metadaten beschreiben dermBgw seiner Gestalt, z.B. die Baumhohe, der
Stammdurchmesser oder der Baumkronendurchmesser.

Die Daten eines Baumkatasters lassen sich abgeseneder Dokumentation aber auch noch fur andere
Einsatzgebiete nutzen. Aus den erfassten Paramiigsnsich die Gestalt der Ba&ume in parametresiert
Form beschreiben und damit fur die Visualisierumigroflir Simulationsberechnungen einsetzen. In einer
Abschattungsanalyse kann beispielsweie der Sohbhtteechnet werden, der von einem Baum auf ein
Gebaude geworfen wird. Diese Informationen konrigmefne Solarpotentialanalyse oder fir thermische
Gebéaudesimulationen genutzt werden. Um solche Betegen durchfiihren zu kdnnen ist ein digitales
dreidimensionales Modell der Baume notwendig. Videftwareldsungen zum Verwalten solcher
Baumkataster unterstiitzen einen Export dahingetjeddch nicht. Das am Campus Nord des KIT
eingesetzte Programmsystem Arbokat® unterstitapbEsweile lediglich einen Export in die Formate
CSV, PDF, KML, Shapefile und INGRADAweb, sodass Hietwicklung eines Werkzeuges, welches aus
den Baumkatasterdaten dreidimensionale Geometidgitet und diese im standardisierten CityGML-
Format exportiert, notwendig ist.

3 GRUNDLAGEN

3.1 Baumkataster

Ein Baumkataster ist ein raumbezogenes Verzeiclimiglem Informationen zu Baumen innerhalb eines
bestimmten Gebietes erfasst sind (Stadt Stutt3@?)). Ein solches Gebiet kann zum Beispiel eizedires
Grundstick sein, aber auch ein gesamtes Stadtgelnifstssen. Sie werden zu Dokumentationszwecken
regelmafig stattfindender Baumkontrollen angel&gilche Kontrollen missen regelmafig von sowohl
offentlichen als auch privaten Grundbesitzern fatatén, die Verkehr er6ffnen oder auf einem Gruidst
zulassen. Der Grund hierfir ist, dass ein Baumbsrsder Verkehrssicherungspflicht nachzukommen muss
die er gegeniber Dritten hat (Wessolly und Erb,420Bei diesen Baumkontrollen wird der Zustand des
Baumes erfasst und bewertet, um beispielsweise- SachPersonenschaden durch baumkrankheitsbedingte
Sturmschaden zu vermeiden. Im Jahr 2004 hat dieschongsgesellschaft Landschaftsentwicklung
Landschaftsbau e.V. (FLL) erstmals die Anforderumga Baumkontrollen in den Baumkontrollrichtlinien
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normiert. Diese Baumkontrollrichtlinien der FLL vden Uber gerichtliche Urteile dem aktuellen Staed d
Technik der Baumkontrolle zugeordnet. Mittlerweileurden die Baumkontrollrichtlinien Uberarbeitet,
sodass diese seit 2010 in einer neuen, aktuadisiérassung zur Verflgung stehen (Forschungsgdsatisc
Landschaftsentwicklung Landschaftsbau e.V., 20¥4hrend dieser Baumkontrollen werden Daten Uber
die untersuchten B&aume erfasst, wie z.B. der Gdmitsdustand, der Standort, die HOhe, der
Stammdurchmesser oder der Baumkronendurchmesser.

Alle wahrend der Baumkontrolle erfassten Daten werddanach zu Dokumentationszwecken im
Baumkataster festgehalten. In ihnen werden alseméaten zum Gesundheitszustand des Baumes und
Standortinformationen und auch Daten Uber die Gatta Baumes festgehalten.

Es existieren einige Software-Programme, um di¢ensg und Verwaltung eines digitalen Baumkataster
zu erleichtern. Die am Campus Nord des KIT verwéndgoftware zur Erstellung und Verwaltung des
digitalen Baumkatasters heif3t Arbokat® und wird d@n Firma iNovaGIS und dem Sachverstandigenbtiro
Peter Klug konzipiert und entwickelt. Dabei werdahle in den Baumkontrollrichtlinien der FLL
festgelegten Kriterien bericksichtigt (iNovaGIS 18]

3.2 CityGML

Das Datenformat City Geography Markup Language y@&ML) ist das Datenmodell, in das das
Baumkataster Uberfiihrt werden soll. Es ist ein sgisehes Datenmodell zum Speichern und Austauschen
digitaler dreidimensionaler (3D) Stadtmodelle (Grogt al. 2012).

Das CityGML-Datenmodell wird seit 2002 von der Spédnterest Group 3D (SIG 3D) entwickelt. Die
Arbeitsgemeinschaft besteht aus mehr als 70 Fir@emeinden und Forschungseinrichtungen. Ziel ist, e
standardisiertes Datenformat zum Speichern von @dt®odellen zu schaffen, um den Austausch von
Stadtmodellen zu erleichtern (Kolbe, 2009). Im J2008 wurde das CityGML-Datenformat (damals in der
Version 1.0.0) auch vom Open Geospatial ConsirtilsrStandard (OGC) anerkannt. Aktuell liegt CityGML
in der Version 2.0.0 vor und wird von vielen Stadteeltweit (z.B. Berlin, Miinchen, Paris, Monaco,
Istanbul, Doha) dazu verwendet, 3D-Stadtmodelleitrrstellen (Groger et al. 2012).

CityGML verbindet dabei eine geometrische Modellly von Stddten mit einer semantischen
Modellierung. Das bedeutet, dass ein StadtmodelCityGML-Format sich nicht nur zur Visualisierung
einer Stadt eignet, da nicht nur eine geometridRbprasentation von einzelnen Objekten einer Stadt
vorliegt, sondern dabei die einzelnen Objekte aklabsifiziert und aggregiert werden kénnen, sowie m
verschiedenen, das Objekt néher beschreibendemibuatin versehen werden kodnnen. Eine solche
semantische Modellierung ermdglicht in Kombinatimit der geometrischen Modellierung weitreichende
Analysen (Gréger et al. 2012).

Das CityGML-Format ist modular aufgebaut. Es besealls dem zwingend erforderlichen Core-Modul
sowie aus thematisch gegliederten Erweiterungs-Moduas Core-Modul umfasst alle dem Datenmodell
zugrundeliegenden Konzepte und Komponenten, diejedem der Erweiterungsmodule genutzt werden.
Mit den thematisch voneinander abgegrenzten Ermugigssmodulen findet dann die eigentliche
Modellierung der Objekte einer Stadt statt. DagdtBtadell besteht dann aus der Gesamtheit der ainzel
modellierten Objekte. In CityGML 2.0 existieren HEiterungsmodule fir z.B. Gebaude, Briicken und
Stadtmobelierung. Es existiert aulerdem ein Modul Wegetation, welches im Folgenden genauer
vorgestellt wird (Groger et al. 2012).

Unterschieden werden im Vegetation-Modul zwei veiestene Klassen von Vegetation. Wahrend die
Klasse PlantCover dazu verwendet wird, eine groBasammlung von Vegetation zu modellieren wie z.B.
eine Wiese oder einen Wald, kénnen Uber die Kl&sditaryVegetationObject einzelne Vegetations-Otgek
beschrieben werden wie z.B. einzelne Baume, Stgiuckler Bische. Beide Klassen erben von der
abstrakten Klasse _VegetationObject, die wiederamder abstrakten Klasse _CityObject des Core-Modul
erbt. Abbildung 1 zeigt das UML-Klassendiagramm @dgGML-Vegetation-Moduls.
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Abbildung 1: UML-Klassendiagramm des CityGML VegaatModuls (Groger et al. 2012)

Ein Objekt der Klasse PlantCover besitzt die Atitédbclass, welches die Vegetationsgruppe beschosbt
das PlantCover-Objekt angehort. Die Attribute fiowwtund usage beschreiben den angedachten und
tatsachlichen Zweck eines Objektes. Zudem besieziKthsse PlantCover das Attribut averageHeight, in
dem die durchschnittliche Hohe der Vegetationsgeuggspeichert wird (Groger et al. 2012).

Auch ein Objekt der Klasse SolitaryVegetationObjkat die Attribute function und usage, die hier die
gleiche Verwendung haben. Das Attribut class wied BolitaryVegetationObject jedoch dazu verwendet,
um das Vegetations-Object genauer zu klassifizigreB. Baum, Busch, Gras). Ein Objekt der Klasse
SolitaryVegetationObject besitzt aulRerdem das Attrspecies, in welchem der botanische Fachname der
Spezies (z.B. Abies alba fir Weiltanne) als CodeTggspeichert ist. Das bedeutet, dass jeder Baaiaspe
Uber eine sogenannte Codelist ein Zahlencode zdgebiist, und nur dieser Zahlencode im CityGML-
Stadtmodell gespeichert wird (Groger et al. 20D2se Codelist ist in der CityGML-Spezifikation deért,
sodass die verwendeten Codes programmunabhangigrietiert werden kdnnen.

Des Weiteren besitzt die Klasse SolitaryVegetatige€t einige Attribute zur parametrisierten Besitiurg

der Geometrie. So kann im Attribut height die Hdles Vegetations-Objektes gespeichert werden, im
Attribut trunkDiameter der Durchmesser des Baumstam(falls das modellierte Objekt ein Baum ist) und
im Attribut crownDiameter der Durchmesser der Batonk. Alle Attribute der Klassen PlantCover und
SolitaryVegetationObject sind jedoch optional umchhzwingend erforderlich, was auch die Modelliggu
sehr flexibel macht. So kénnen z.B. mit der KlaSsétaryVegetationObject Baume als auch Straucher u
Biische modellieren, obwohl z.B. das Attribut trumkieter bei Blischen nicht sinnvoll einzusetzenHst.
macht aber auch dann eine thematische Modelliensixgjich, wenn nicht alle Attribute eines Vegetation
Objektes erfasst sind oder erfasst werden kdnnegitevilin ist es mdglich, jedem Objekt der Klasse
_CityObject eine beliebige Anzahl frei definierbafdgtribute hinzuzufigen, sogenannte Generic Atiids,

um eine thematische Modellierung Gber Attributeezmdéglichen die nicht vom Datenmodell vorgesehen
sind (Groger et al. 2012).

Zur Visualisierung der Vegetation sowie zur Durdirfing geometrischer Analysen ist es aufRerdem
moglich, jedem Objekt der Klasse PlantCover undt&@gMegetationObject Geometrien im Level-Of-Detall
(LOD) 1 bis LOD4 zuzuweisen (Groger et al. 2012).

4 ANALYSE

In diesem Kapitel werden zunachst die Ausgangsdathe im CSV-Format vorliegen, analysiert.
AnschlieBend wird untersucht, welche Anforderungendas zu erstellende Softwarewerkzeug gestellt
werden

4.1 Baumdaten im CSV-Format

Das am KIT Campus Nord zur Verwaltung eines digitaBaumkatasters verwendete Programmsystem
Arbokat® unterstitzt einen Export der Baumdaterdas Datenformat Comma Seperated Values (CSV)
(iNovaGIS, 0.D.). Dabei handelt es sich um einetdatei zur Speicherung strukturierter Daten, didh si
aufgrund der Einfachheit des Datenformats leiclwraatisiert verarbeiten lasst.

Die von Arbokat® generierte CSV-Datei enthalt atteBaumkataster gespeicherten Baume. Jede Zeile der
Datei enthélt dabei die Informationen fir je eiri®gum. Innerhalb einer Zeile stehen, durch Semilolon
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voneinander getrennt, verschiedene Attribute, d@ie Baum nadher in seinem Standort, seiner Gestdlt un
seinem Gesundheitszustand beschreiben. Um diem@mzBaumattribute interpretieren zu kénnen stehen
der ersten Zeile der CSV-Datei die Namen der Aiteb Fur die Erstellung eines dreidimensionalen
Baumkatasters sowohl als geometrisches als aucpaatanetrisiertes Modell im CityGML-Format sind
dabei die folgenden Informationen wichtig, die ar €SV-Datei gespeichert sind:

Genaue Position des Baumes: Rechts- und HochwdReierenzsystem Gaul3-Kriiger-Zone-3
Lateinischer Name der Baumart
Gestalt des Baumes: Baumhohe, Baumkronendurchm&taarmumfang

Auffallig ist, dass den Baumen in der CSV-DateinkelD zugewiesen ist, Uber die ein Baum identifizie
werden konnte. Es existiert lediglich eine Baumnumrdie jedoch mehrfach vergeben wurde. Allerdisgs
jedem Baum ein Bereich zugewiesen ist, in dem @ntaind bei naherer Betrachtung féllt auf, dass die
Baumnummer innerhalb eines Bereiches eindeutigSenit ist es moglich, einen Baum anhand einer
Kombination aus Bereichsnummer und Baumnummer atiglan gesamten Datensatz zu identifizieren.

4.2 Anforderungen an das Programm

Im Allgemeinen soll das in Python geschriebene Rmogn Baumdaten verschiedener Datenformate einlesen
und verarbeiten kdnnen. Die Daten sollen analysigtidiert und aus ihnen ein parametrisches athau
geometrisches Baummodell generiert werden kénnéeseld soll im CityGML-Format exportiert werden
kénnen. Diese allgemeinen Anforderungen, die im gé&allen konkretisiert werden, legen die
Rahmenbedingungen fir die Entwicklung des Prografests

Einlesen der Baumdaten: Das Programm soll Baumdateweierlei Datenformaten einlesen und
verarbeiten kdnnen. Es soll Baumdaten im CSV- atham XML-Format einlesen, verarbeiten und
interpretieren konnen. Dabei soll eine gewisseibiktét beim Einlesen der Daten hinsichtlich ihrer
Modellierung im jeweiligen Datenformat méglich sein

Graphische Benutzeroberflache: Das Programm sall veueinfachten Bedienbarkeit Gber eine
graphische Benutzeroberflaiche verfligen. In ihresoltlie eingelesenen Baumdaten tabellarisch
angezeigt werden, damit der Benutzer sich einerrilibk (iber den Datensatz verschaffen kann.
Uber die Benutzeroberflache sollen alle Funktiodes Programms aufgerufen werden kénnen.

Analyse der Daten: Die eingelesenen Daten solletysiert werden kénnen, damit der Benutzer
sich einen Uberblick Giber die Qualitat der Datelmagien kann. Die Daten sollen sowohl nach ihrer
ID als auch nach ihrer Position auf Duplikate Ubéitpwerden koénnen. Weiterhin soll eine
Validierung der Gestalt beschreibenden ParameteBdleme stattfinden.

Ableitung einer Referenzhdhe: Da in Baumkatastegmfig keine Referenzhéhen zu den Baumen
gespeichert sind, diese aber fiir weitere Analysemtig ist, soll es eine Mdéglichkeit geben, fur
jeden Baum im Datensatz eine ReferenzhOhe aus eD&m abzuleiten. Diese soll in der
Datenstruktur gespeichert und bei der Weiterveianhg der Daten zu bertcksichtigt werden.

Export in das CityGML-Datenformat: Das Programm gig¢ Moglichkeit bieten, das Baumkataster
im standardisierten, semantischen Datenformat Gitiy@nter Verwendung des Vegetation-Moduls
zu exportieren. Dabei soll ein parametrisiertes alsh ein geometrisches Modell des Baumes
erstellt und exportiert werden.

5 KONZEPT UND IMPLEMENTIERUNG

In diesem Kapitel soll zunachst das theoritischenzept, auf welches das Softwarewerkzeug aufbaut,
vorgestellt werden. Im Anschluss wird kurz auf @iehnische Umsetzung dieses Konzeptes eingegangen.

5.1 Konzept

Den Ablauf des entwickelten Programmes zeigt ireswtischer Darstellung der Programmablaufplan in
Abbildung 2. Es ist mdglich, sowohl CSV- als auckixDateien zu interpretieren und in eine raumliche
Datenbank, die als interne Datenstruktur fungmrtiiberfiihren. Von dort aus werden die Daten inGlgl
angezeigt, kdnnen analysiert, mit Hoheninformatiomagereichert und ins CityGML-Format exportiert
werden.
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Abbildung 2: Programmablaufplan (eigene Darsteljung

Wahrend der tabellarischen Anzeige der Daten hatBémutzer die Mdglichkeit, die Reihenfolge der

Tabellenspalten anzupassen sowie einzelne Tabedites ein- und auszublenden. Weiterhin hat er die
Moglichkeit, die Spaltenwerte auf- und absteigendsartieren, um so einen besseren Uberblick tleer di
Daten erhalten zu kénnen.

Wahrend der Datenanalyse ist es mdglich, die Datdnzweierlei Arten auf Duplikate zu untersuchen.
Einerseits wird dazu die ID des Datensatzes untbtswobei ein Duplikat potentiell dann vorliegtemn
eine ID mehrmals im Datensatz vergeben wurde. Aerdeits ist es moglich, den Datensatz auf Duplikate
untersuchen, indem die Position eines Baumes Ittaavird. Ist der Abstand zweier Baume des
Datensatzes geringer als ein zuvor vom Benutzgestellter Schwellwert, handelt es sich potentigdl ein
Duplikat. Werden Duplikate festgestellt hat der Bzer die Mdglichkeit, die Duplikate von einem span
Export ins CityGML-Datenformat auszuschlief3en.

Eine weitere Analysemd@glichkeit der Daten ist d@itfierung der Gestalt beschreibenden Baumparameter
(Baumhohe, Stammdurchmesser, Baumkronendurchmesdegfiir sind verschiedene Kriterien
implementiert, anhand der die Validitat der Paramegepruft werden kann. Baume werden als unguiltig
eingestuft, wenn folgende Kriterien verletzt werden

Es existiert ein Wert fir Baumhohe, Stammdurchnrasse Baumkronendurchmesser

Die Werte fur Baumhohe, Stammdurchmesser und Baumekidurchmesser sind gréf3er als null
Der Stammdurchmesser ist gro3er als der Baumkromeimehesser

Der Baumkronendurchmesser ist gro3er als die Babhenh6

Der Stammdurchmesser ist grof3er als die Baumhdohe

Fur jeden als invalide eingestuften Baum wird dewizir anschlieRend in einer kurzen Meldung auf der
Benutzeroberflache die ID des ungiltigen Baumegegeben, sowie eine kurze Erklarung, warum diese
invalide ist. Beim spateren Export der Daten inyGML-Datenformat werden die als invalide eingetgnf
Baume zwar als parametrisiertes Modell exportiggtjoch nicht als geometrisches, da flr sie kein
geometrisches Modell erzeugt werden kann.

Bei der Datenanreicherung ist es moglich, die vedeaen Baumdaten mit weiteren Informationen
anzureichern, um die vorhandenen Daten entwederwaitere Informationen zu erweitern oder um
vorhandene Informationen zu verbessern. Es istiaabglich, eine Referenzhohe fiir jeden Baum ausmin
digitalen Gelandemodell (DGM) abzuleiten oder adiveheitliche Referenzhohe fir jeden Baum festzulege
falls dem Nutzer kein DGM vorliegt (was aber nuflachen Gebieten sinnvoll sein kann).

Zur Ableitung der Referenzhéhe wird in einem ersSehritt das digitale Gelandemodell in die raundich
Datenbank importiert. Jeder Hohenreferenzpunkt BD€&Ms entspricht dabei einer Zeile einer neu
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angelegten Tabelle. Diese Tabelle hat die LageHdeenreferenzpunktes als 2D-Geometrie gespeidtiert,
Hohe als numerisches Attribut. In einem zweitenriictvird zunéachst fir jeden Baum untersucht, ob er
innerhalb der konvexen Hiille aller Referenzpunidgt! Ist das nicht der Fall, kann zu diesem Baeine
Referenzhthe aus diesem DGM abgeleitet werdenud®asition des Baumes keine Hoheninformationen
im DGM vorliegen und keine Extrapolation der Hololgen soll. Liegt der Baum aber innerhalb der
Konvexen Hiulle, werden die vier Hohenreferenzpunklie dem Baum am nachsten liegen, extrahiert.
Zwischen ihnen wird anschlieBend mit der Inversst@ice-Weighting-Methode interpoliert, um die
Referenzhthe des Baumes zu bestimmen. Dabei hagsledich um eine gewichtete Mittelwertbildung,
wobei rdumlich naher liegende Datenwerte starkericdeget werden als weiter entfernte Datenwertel (Bil
2016)

Beim Export des Baumkatasters in das CityGML-Formiatl jeder Baum, der im Baumkataster vorhanden
ist, als SolitaryVegetationObject ins Stadtmodetpatiert. Dabei wird einerseits ein parametrigert
Baummodell erstellt und exportiert. Der Nutzerftridfazu vor dem Export eine Zuordnung Uber die Gil,
welcher er die Baumattribute des programminternateBmodells in der Datenbank den Attributen der
CityGML-Klasse SolitaryVegetationObject zuordnehdererseits wird auch ein geometrisches Baummodell
erstellt und exportiert, das aus den Gestalt begmmden Baumparametern errechnet wird. Der Nutaer
dabei die Méglichkeit, den verschiedenen LODs wut@edliche geometrische Baummodelle zuzuweisen.
Diese geometrischen Baummodelle unterscheidenestatblich in ihrer Komplexitat. Je nach Komplexitéat
der Geometrie wird dabei nach Laub- oder Nadelbaliffierenziert und unterschiedliche Geometrien
generiert. Alle moglichen Arten der Baumgeometrideit®, die der Nutzer den LODs zuweisen kann, sind
im Folgenden nach aufsteigender Geometriekompley&érdnet aufgelistet:

Linie (Abbildung 3a): Es wird an der Position jed&mumes eine senkrecht im Raum stehende Linie
generiert. Der Anfangspunkt der Linie liegt dabaef Bldhe der Erdoberflache, der Endpunkt auf
Hohe der Baumhohe Uber der Erdoberflache.

Zylinder (Abbildung 3b): Es wird an der Positiondgs Baumes ein senkrecht auf Hohe der
Erdoberflache stehender Zylinder generiert. Die éddks Zylinders entspricht dabei der H6he des
Baumes, der Durchmesser des Zylinders entsprichtl2iegrchmesser der Baumkrone.

(texturiertes) Rechteck (Abbildung 3c): Ein (teituaes) Rechteck im Raum wird auf Héhe der
Erdoberflache an der Position jedes Baumes genhdiier Hohe des Rechtecks entspricht der Hohe
des Baumes, die Breite entspricht dem Baumkronehduesser. Auf Wunsch des Nutzers kdnnen
pro Baum mehrere, sich in der Mitte Uberkreuzeneehiecke generiert werden, um die Sichtbarkeit
auf das Baummodell aus verschiedenen Blickwinkalermdglichen.

Kontur beschreibende Polygone (Abbildung 3d): Esder Polygone generiert, die die Kontur des
Baumes beschreiben. Diese Polygone uberkreuzenirsidbr Mitte, um die Sichtbarkeit auf das
Baummaodell aus verschiedenen Blickwinkeln zu ermctgh.

Stark vereinfachte Baumgeometrie (Abbildung 3e). Raprasentation des Baumstammes wird ein
Quader generiert. Lange und Breite dieses Quadesprechen dem Stammdurchmesser. Fur die
Baumkrone eines Laubbaumes wird ein Wirfel oberligd Quaders generiert, fir Nadelbdume
eine vierseitige Pyramide. Sowohl bei Quader athdei Pyramide entsprechen deren Langen und
Breiten dem Baumkronendurchmesser. Die Summe deefddon Quader und Wirfel bzw. Quader
und Pyramide entspricht der Hohe des Baumes.

Vereinfachte Baumgeometrie (Abbildung 3f): Zur Regentation des Baumstammes wird ein
Zylinder auf Hohe der Erdoberflache generiert. BassDurchmesser entspricht dem

Stammdurchmesser. Fir die Baumkrone eines Laublsawind eine Kugel, fir Nadelbdume ein

Kegel oberhalb des Zylinders generiert. Kugeldurebser bzw. Kegelgrundflachendurchmesser
entsprechen dem Baumkronenradius. Die Summe voimdérhéhe und Kugeldurchmesser bzw.
Kegelhthe entspricht der Baumhdohe.
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Abbildung 3a-f: Die zu erzeugenden Geometrien imekrschiedenen Detaillierungsgraden fir Laub- Nadelbdume (eigene
Darstellungen)

Da das von CityGML verwendete Geometriemodell nbene und keine gekrimmten Flachen zulasst
(Groger et al. 2012), missen Kugel-, Zylinder- weheloberflichen durch Kombination von Polygonen
angendhert werden. Der Benutzer kann dabei die Wbgh®t dieser Anndherung bestimmen, wobei die
Komplexitdt der Geometrien mit steigender Annéhgsgenauigkeit ebenfalls zunimmt, da zu einer
Steigerung der Genauigkeit die Anzahl der Flachammmt.

5.2 Implementierung

In diesem Abschnitt wird kurz dargelegt, wie dasaworgestellte Konzept technisch umgesetzt windt.
Implementierung des hier vorgestellten Programmed die Programmiersprache Python der Version 3
verwendet.

Als Datenbank, die zur Verwaltung des internen bBaedells genutzt wird, kommt SQLite zum Einsatz.
Bei SQLite handelt es sich um ein frei verfligba®€d -Datenbanksystem, und hat den Vorteil, dassekein
Serverarchitektur bendtigt wird sondern die konipleDatenbank als seine Datei auf der Festplatte
gespeichert ist (SQLite, 2020a). Unterstitzung &@Lite-Datenbanken ist direkt in die Python-
Standardbibliothek implementiert (Python Softwareukdation, 2020), somit sind keine zusatzlichen
Softwarebibliotheken notig, um SQLite-Funktiondliia einem Python-Programm nutzen zu konnen. In
dieser Anwendung verwendet SQLite zusatzlich diewdderung Spatialite, eine quelloffene
Programmbibliothek, die SQLite um Funktionalitagner raumlichen Datenbank erweitert (Furieri, 2020
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Automatisierte Generierung eines 3D-BaumkatasterBeaispiel des KIT Campus Nord

Die graphische Benutzeroberflache wird mit der Biblek wxPython realisiert. Der Programmcode fineei
Standardbenutzeroberflache wird dazu mit dem ProgravxFormBuilder automatisiert generiert. Diese
Standardbenutzeroberflache wird dann durch eig@ugle erganzt und angepasst.

Da die im Baumkataster vergebenen Baumnummernligdignerhalb eines Bereiches eindeutig sindesst
maglich, eine ID aus einer Kombination der Berenmtlramer und der Baumnummer zu generieren. Dem
Nutzer wird also beim Import der Daten die Mdglieltkgegeben, zwei Spalten auszuwéhlen, die dann
miteinander durch einen Unterstrich verbunden werdéat ein Baum in Bereich 04 beispielsweil3e die
Baumnummer 4394, wird daraus die ID 04_4394 geriefieese ID wird in einer neuen Spalte IAI_TreelD
in der Datenbank gespeichert. Da bei der weitelmmuBung des Programmes haufig auf einzelne Banme i
der Datenbank zugegriffen werden muss, wird ausn@i der Effizienz ein Index fir die Spalte
IAl_TreelD generiert.

Fur den Fall, dass in den eingelesenen Daten KBineorhanden ist, ist es aulerdem mdglich, die von
SQLite automatisiert generierte ROWID als ID zuwenden. Es handelt sich dabei um eine Integer-Zahl,
die automatisiert von SQLite vergeben wird, Uber @ide Zeile in einer Datenbanktabelle angesprochen
werden kann (SQLite, 2020Db).

Im Datenansichtsfenster des Programms werden reant&ihleseprozess die Daten aller Baume tabelkarisc

angezeigt, wie Abbildung 4 zeigt. Vom Programm mdbsiert generierte Spalten (wie z.B. die der ID)

werden dabei mit gelber Farbe hinterlegt um demzélutanzuzeigen, dass diese Spalte nicht dem
Baumkataster entstammt.

Abbildung 4: Datenansichtsfenster des Programmtes iindows 8.1 mit tabellarischer Anzeige der Baated des KIT Campus
Nord (eigene Darstellung)

Uber einen Rechtsklick auf eine Spalteniiberschaftder Benutzer die Mdglichkeit, die Tabelle ndser
Spalte auf- oder absteigend zu sortieren oder dpsdte auszublenden. Auf3erdem kann er per Drag-and
Drop die Reihenfolge der Spalten verandern. Uber Hiauptmeni kénnen alle wichtigen Funktionen des
Programmes aufgerufen werden, wie z.B. das Einlesear Datei mit Baumdaten, den Export eines
Datensatzes als CityGML, die Analyse der DatendircErweiterung der Daten. Zum jetzigen Zeitpuskt i
lediglich ein CityGML-Export des parametrisiertemuBnmodells méglich, Generierung und Export eines
geometrischen Baummodells ist noch nicht méglich.

6 FAZIT UND AUSBLICK

Wie in diesem Beitrag gezeigt wurde, wird mit dims®@rogramm ein Werkzeug geschaffen, das es
ermdglicht, strukturierte, nicht-standardisierteuBalaten in das standardisierte, semantische Datilimo
CityGML zu uberfihren. Da das Datenformat der OG@an8ard fir 3D-Stadtmodelle ist, kann es von vielen
Programmen eingelesen und weiterverarbeitet werggrstellt also das Bindeglied zwischen Programmen
zur Baumkatasterverwaltung und Programmen der Yf&eaing und Analyse von Stadtmodellen dar.

Im weiteren Verlauf der Entwicklung dieses Progragaraoll zunéchst der Export der 3D-Baumgeometrien
in den verschiedenen LODs realisiert werden. Detz&lusoll auRerdem auswéhlen kénnen, ob weitere
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Attribute, die zwar im Baumkataster erfasst abehtnion der CityGML-Klasse SolitaryVegetationObject
abgebildet werden kénnen, als generische AttritigeDatenmodell eingefiigt werden sollen. Es sollen
auRerdem weitere Funktionen zur Anreicherung demikaten implementiert werden. So soll es mdglich
sein, die im Baumkataster gespeicherte Baumhdhailfmiteines Laserscanning-Datensatzes aus einer
Befliegung des Geléandes zu verifizieren. Um retsigétreuere 3D-Modelle der Bdume zu erstellenesst
auRerdem notwendig die Hohe des Laubansatzes deseBazu kennen. Diese wird allerdings bei den
Baumkontrollen haufig nicht erfasst und ist dahiehinim Baumkataster gespeichert. Daher soll untdrs
werden, ob es moglich ist, diese ebenfalls aud.dsarscanning-Daten der Befliegung abzuleiten.
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1 ABSTRACT

This paper presents a comprehensive overview atmathods and practice cases regarding behavioural
change initiatives towards sustainable mobilitgddred by nudging techniques. “Nudges refer to gaeful
changes in the choice architecture that influerempfes' behaviour by making changes in the enviestim
that guide and enable individuals to make choit®®st automatically. This can be done by simplifythe
information provided or by offering default choicesa way that facilitates socially desirable dewis.
Thus, nudges do not try to change one's value mystencrease information provision. Instead thegus
on enabling behaviours and private decisions thatbaneficial for society and usually in the indival's
long-term interests, as well.” Lehner et al. (20F&)ur types of tools are part of nudging: 1) sifigation
and framing of information, 2) changes to the ptgisenvironment, 3) changes to the default polayd 4)
the use of social norms. The objective of nudgimnigially is to promote certain behaviour, which is
beneficial for individuals as well as the societylancreases the effectiveness of policy. All thieshniques
are well known, successful and applied in manysaeegeh as for super markets selling their prodorcia
politics campaigning for the next elections. Swsimgly, such techniques are less known in the fadld
mobility aiming at leading people towards a morstaimable behaviour. Nevertheless, isolated aigt$vit
were successfully applied already as pilot actions.

Regarding 1): Simplification and framing mean thdbrmation is made more straightforward. It fiteet
information processing capabilities and decisiorkimg processes of the target group because nottbaly
amount or accessibility of provided information tead, but also how the information is presented.
Therefore, it matters how the situation/nudge espnted or with what words. E.g. people in a rughtry

to reduce complexity regarding the information thesge to make a decision. As examples in the area of
sustainable mobility information about public trpog such as time tables need to be visible andyeas
understandable, e.g. not only at the bus stopsthuiblic places, restaurants, hotels, workinggdaas well,
ideally online screens with departures. Nudginguigh changes in physical environment is well knofen,
example in placement of preferred products in s®lin supermarkets. Good examples are to place
sustainable mobility options with a higher priotisa on a homepage and leaflet, or to put the bys area
closer at a destination as the car park. Defauni{ssat standards, which determine the result ag danthe
addressed person does not take action and insistaking changes, e.g.: “print double sided copy” as
standard instead of “print single pages” at a prinAn example in the area of sustainable mobdéy be

the strategy, if one asks in a tourism office othet hotel reception, how to reach a specific dastn,
he/she get explained how to reach by means of gtralinsport or bicycle and not by car instead oti&
norms are a strong force that influence human khebavHowever, social norms can influence human
behaviour if they are salient and visible for theget group. Examples are announcements such asifin
company already xx km were cycled this month fomowting with the bicycle already, saving xx CO2
emissions at the same time” which are send ouh¢éoemployees in the course of an active mobility
campaign in a company.

Keywords: Intervention, Behaviour change , Sustamobility, Nudging, Tools

2 INTRODUCTION

Within the project SMACKER - funded under the Imégy Central Europe programme - mobility issues
related to peripheral and rural areas, and mainebarare assessed and addressed by providingossldhat
draw on the best international know-how. SMACKERmotes demand-responsive transport services to
connect local and regional systems to main transgmridors and nodes such as the TEN-T network: so
measures (e.g. behaviour change campaigns) andnieadures (e.g. mobility service pilots) are uged t
identify and promote eco-friendly solutions for paltransport in rural and peripheral areas to eetiimore
liveable and sustainable environments, better adubty for the population to main corridors anetter
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feeder services. SMACKER also encourages the useewf transport services through motivating and
incentivizing campaigns (Batiajew et al. 2019). Ttieect beneficiaries of the actions are residents,
commuters and tourists. This paper presents a arapsive overview about methods regarding behaadiour
change initiatives based on nudging techniquess ohierview will allow to identify suiting methodsrf
supporting the implementation of new mobility offeor promote existing, but underused supplies of
sustainable transport. In the first part of thipgraa definition about nudging is given and thgeaigroups

of the methods are described. Different channelsttie communication of the nudging methods are
explained as well as potential points of contadtjctv may act as entry point for the introductioneof
nudging method. In the second part a comprehemsigeview presents all the methods and an overview i
given.

3 THE CONCEPT OF NUDGING

3.1 Definition

“Nudges refer to purposeful changes in the choichitecture that influence peoples' behaviour bking
changes in the environment that guide and enableiduals to make choices almost automatically sTdan
be done by simplifying the information provided loy offering default choices in a way that facikst
socially desirable decisions. Thus, nudges do nyotot change one's value system or increase infimma
provision; instead they focus on enabling behawa@urd private decisions that are beneficial foretp@nd
usually in the individual's long-term interests,vesll.” Lehner et al. (2016) based on Thaler andssein
(2008). According to Lehner et al (2016) these fiypes of tools are part of nudging: 1) simplificatand
framing of information, 2) changes to the physigavironment, 3) changes to the default policy, 4nthe
use of social norms. Regarding 1): Simplificationd aframing mean that information is made more
straightforward. It fits the information processingpabilities and decision-making processes oftdhget
group because not only the amount or accessilblitprovided information matters, but also how the
information is presented (Lehner et al. 2016). €fare, it matters how the situation/nudge is presgior
with what words (Lehner et al. 2016). E. g. pedple rush will try to reduce complexity regardirtgt
information they use to make a decision. Nudgimgubgh changes in physical environment is well known
for example in placement of preferred productshalges. Defaults are set standards, which deterthime
result as long as the addressed person does moatdibn and insist in making changes, e. g.: tiouble
sided copy” as standard instead of “print singlggsd. According to Lehner et al. (2016) social neime “a
strong force that influence human behaviour”. Hogregocial norms can influence human behaviouref/t
are salient and visible for the target group (Gl and Goldstein 2004). The objective of nudging
originally is to promote certain behaviour, which beneficial for individuals as well as the sociatyd
increases the effectiveness of policy (Thaler amas&in, 2008 in Lehner et al. 2016).

3.2 Target groups

Target groups relevant for nudging towards theaigkexible transport are residents, commuters\dsitiors
(tourists) of a specific region, which may needb® addressed in different ways and through difteren
channels. Residents are very open for interventiomegard to their mobility choice, if changestireir
individual stages of life take place, like startiaga new school or workplace, relocation of thecel of
residence, the household size is extended (e.ilgre were born), the household size was decre@seagl
grown up children were leaving the household, diepr medical reasons, which implicate the need to
change mobility patterns. These framework condstioften cause the reflection of usual activity gras
and the need to adapt individual behaviour. Eash stage of life offers the possibility to nudgeidesits
towards the use of sustainable mobility. Mobiligtierns of commuters are highly repetitive and tiae a
high potential to provoke sustainable behaviourpamticular, employees that change their work plaiee
open to new mobility options due to changed franr&veonditions. Contrary to this, tourists usualty bt
have habitual trips at their holiday destinatiohe¥ often have to find their way themselves in & aeea,
thus, they are open for mobility options offeredpecially, if they do not have their car availabtethe
holiday destination). Addressing tourists offerbigh potential to nudge towards sustainable magbditd
could stimulate them to rethink their mobility atrhe as well.
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3.3 Channels of communication

This chapter includes a description of channelsclwidan be used as starting point for nudging. These
channels describe ideas how to get in contact t@éharget groups. At first there is an alternativeirectly
contact your target group or indirectly via a thpakty. Direct ways of contact are direct writteformation
paper based or electronic. This includes sendinigpfanmation letter and a registration postcardffother
information to potential participants by post oramAn alternative, but more costly are directddo-face
information. One can get in touch with potentiaitiggpants directly on local events or by creatang own
event, knocking on the door, at public meeting otc. A third alternative are direct phone contad
getting in touch with potential participants dilgcby phone. But usually, telephone lists are otgdeor
incomplete and there are some legal restrictionsth®re need to be a strategy established to tdhec
phone numbers, either via direct contacts or vid (ménich usually includes the agreement to conthese
persons via telephone).

Indirect ways of contact means to include a truistifird party to convey the nudgings, ideally local
stakeholders, employees in contact with the enedagrget group or any other multiplier or role modho

is getting into direct contact with the target gvolf these persons play a main role in the canmpaimey
need to be prepared and trained for this task.tbldégt others do too much work, sending an inforamat
letter/ email and/or face-to-face contact from spehsons could be a door opener (by creating adije
background for the direct contact with the parteifs) and then get in direct contact with the taggeups.
Other indirect channels (but only supporting a materactive campaign) can be the usage of infodma
which can provide relevant information for the &trgroup in different settings, (preferably loca}io or
TV providing relevant information for the targetogps, so many potential participants can be reached
Ideally the messages are not reduced on advertiggimgles only but embedded in infotainment sawiof
the programme, e.g. interviews or editorial conititns.

4 NUDGING INTERVENTIONS FOR SUSTAINABLE MOBILITY

The different types of action and intervention described below. All of these were already caroetlin
different target areas, reference is given in edepter.

4.1 Mobility stand on local or regional event

At regular local events (e.g. farmer’s market) ability stand provides general explanation of susthle
transport modes and in detail the following questiet answered: How to get the information | need}. in

the case of flexible transport offers in the atdaw to get a bus picking me up? How much will tilseng of
(flexible) PT cost for the customer? The informatie provided by trained staff for individual digkand
consultation but also via infofolders and othewoiniation material to take away. Specific informatior
commuters, pupils etc. can be provided. An exanplthe Verkehrsverbund Rhein Sieg, Germany, see
www.vrs.deffileadmin/Dateien/downloadcenter/VRSul@N gemeinsam_fuer_die_Region_2014.pdf.

4.2 Self-organized event about sustainable local mohi

Self-organized events about sustainable local ntplslpported by the municipality or the PT/molyilit
provider take place. Presentation and discussibastdocal PT provide information and insights. @ary
to measure 3.1, an additional task is to motivatepfe to visit the event by including an attractwegram
for this event (e.g. games, demonstrations of lehigresentations, discussion rounds etc.). Atilmta
needs to be organised: An accessible site withen runicipality, e.g. municipal office. Often the
municipalities or local organisations (social clulbealth care centres, schools, homes for elderty a
similar) can offer relevant infrastructure. Depewdbn the target group, daytime, duration and kihday
need to be arranged, ideally a date which is madudng a specific group. Trained staff from a niibpi
agency or PT/mobility provider or project partneed to provide adequate presentations, dependirtigeon
target group. It is important, how the invitatidiesthe event will be sent out. Often the municiiedi can
assist because they are owning relevant addrésgifisot selective, excluding some groups ofzeitis), but
also can publish the event in their media or at th@mepages. Additionally, local media can be aotdd to
report about the event. Prepare layout and contdritee presentation. When sending out an invitalddter,
participants can be asked for the most importaotamation they want to hear. This can be a valuaipet,

if preparing the presentations. Typical topics égpbesented are: Understanding the operation timags of
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area of operation, tariff information (specific ageheral), how to book or modify a trip (if flexédbbystem is
in operation), how the local bike sharing systemkgpthe bicycle infrastructure in the area etcndHaut
material should be provided for the event. Gamilegnents, lotteries, the presentation of vehicles st
rides or other mobility related demonstrations eanompany the event. An example of this actiorhés t
Project Midas, see https://ec.europa.eu/energiligent/ projects/en/projects/midas.

4.3 Presentations at periodic local meetings, establistent of a local mobility forum

Open periodic discussion rounds/open meetings abgoartant local concerns in the municipality (athin

a bigger company) provide a good platform wherdécwmbout sustainable local mobility are attached.
Target groups get addresses by the local munitipalnis could be either a regular meeting semdwere all
topics residents are concerned with, are includegeaodic meetings with a focus on mobility withime
municipality (or within a bigger company). A regulmeeting is chosen, which guarantees an “open”
characteristic, so that no citizens are excludedhase events and various issues are discussed! Loc
stakeholders/multipliers should be included in theetings attracting citizens/employees to attena. A
example of this action are the partner regions i SMACKER project, see https://www.interreg-
central.eu/Content.Node/SMACKER.html.

4.4 Empowering pupils to use public transport

Trained staff presents threats of car usage ardidfigs alternatives in schools. Pupils learn howse PT,
biking or even walking including the legal situatidf possible, try out activities are providedcimoperation
with the transport providers. Discussions with jipbout e. g. daily mobility patterns in a playfdy shall
encourage the process of reflexion. Schools nedzktoontacted to provide time and space for theteve
(directors and teachers, where the activity coddnegrated in the courses). In case, try ouvisiets are
planned, local transport providers need to be cbedtas well. If there exists an initiative for tsiisable
behaviour already (e.g. Fridays for Future), regméatives of this initiatives within the school che
integrated in the activities. Trained staff neempriovide a presentation, which is well tailored the target
group (preferably children in primary school or yguchildren in high school due to openness for new
mobility options and the need to establish newydaibbility routines). Information material is a nidsve

to bring, to provide information not only for theigils but also for their parents. Gaming elemeioisld
support the usage of public transport (e.g. tradfiake game, where classes are compared with rémard
their sustainable mobility). An example of thisiantis the Staffordshire County Council case stusbe
https://assets.publishing.service.gov.uk/governfuphdads/system/uploads/attachment_data/file/5765323
Home_to_school_travel and_transport_guidance.pdf.

4.5 Mobility managers in companies, institutions or otker organisations

Work places or organisations like schools, towastommodations set up a representative, who isi@co
person to provide help for individual mobility camas but also to provide information about altexmet to

car usage in general (e. g. through presentationinaude aspects in newsletters). Preferably, this
representative acts as a role model (uses PT obityele for way to work), but actively contactseth
employees to put sustainable mobility on the agenmihin the company or organisation. Furthermore,
organisations implement a bonus system, which eages the usage of PT and active transport modes.
Work places and organisations need to be contatedempowered to highlight the importance of the
action. Benefits need to be pointed out and thekwibaces and organisations need to be supported by
developing and implementing a strategy for mobilianagement. Information material and options of
concrete actions (job ticket, commuter lottery ®ustainable mobility) need to be provided for the
representative to forward these actions withindbmmpanies or organisations. An example of thisoads

the Travel Smart Initiative in Singapore http:/je@plus.eu/wp-content/uploads/sites/4/2015/11/
Viajeo_PPT_Travel-Smart-LTA.pdf.

4.6 Guided PT, walking or cycling tour per target group

This event takes the target groups on a tour. Dhe ¢an be combined with (small) touristic eveits.
focusing on PT, timetables, tariffs and ticketirrg axplained and tested, as well as safety rules.tdurs
are designed for specific target groups like eldgedople, pupils, parents and commuters so atternsio
drawn to specific needs of the target group, aisgge of PT by wheelchair or walking frame for gide
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people. This event can either be attached to astirgilocal event (e. g. farmers market) or essaleld on its
own. Either way, trained staff needs to be found imformation for the target group needs to be areg.
Potential points of contact are the following: selsp local municipality, at home, work places, dost
participation at local events, self-organized esgalub associations and radio. If the event ial#ished on
its own, a meeting point needs to be organisedgrget group. Club associations or local munictpand
schools can provide sensible meeting points. Amngia of this action is an initiative in Minster, IGgny,
see www.stadtwerke-muenster.de/privatkunden/bushetikundenservice/bustraining/vorschulkinder.html.

4.7 Personal mobility assistants for elderly people anhajor transport interchanges

This measure involves the provision of a persossiséance service at major public transport intemges.
The measure will help older citizens to travel ipeledently and increase the attractiveness of PDlttar
people. Project staff should be located at on&orgdublic transport interchange points for certaime slots.
A group of young, trained persons are positionedlyeto help older people at the bus and tram sabps
public transport interchanges. These staff helgrofibople to enter and to exit buses and tramgdbais
previously defined rules and advice. They can glswide information about PT connections and bus an
tram schedules and assist with the use of tickedlimg machines or apps. Assistants are availalgein.the
morning, every day from Monday to Friday. In ordlehe properly recognized, they should wear coldurf
jackets or T-shirts with logos (ideally provided the local PT/mobility provider). They should alsave
special ID-cards that are kept visible. The ideaas only to help older people directly, but alsoraise
awareness among others and to encourage traviellassist each other. As a result, it is expediatimore
and more younger people will help older peoplenteeand leave the vehicles, provide informationub
available connections, and help with ticket purehasc. Potential points of contact, which infohm target
group about this service can be: Local municipaktlyhome, doctors, local events, self-organizeshesy
radio, TV, club associations. An example of thifacprovides the AENEAS project, Krakow Polandg se
http://www.eltis.org/resources/videos/krakow-assise-service-older-people-major-public-transport-
interchanges.

4.8 “Car-free day’/EU Mobility week

The EUROPEAN MOBILITYWEEK campaign provides the fget opportunity to present sustainable
mobility alternatives to local residents and to lakpthe challenges that cities and regions arsdadBy
taking part, towns and regions can showcase thefitemf cleaner transport choices and make pregres
towards better mobility in Europe. Local authostiare strongly encouraged to use the week to &gt n
transport measures and get feedback from the puibigcalso an excellent opportunity for localkstholders

to get together and discuss the different aspectaability and air quality, find innovative solutis to
reduce car-use and transport emissions, and test teehnologies and planning measures. (see
http://www.mobilityweek.eu/the-campaign/). Inteexstowns and regions register for the European lihobi
week. Every European mobility week uses a spegiatt which is the theme of the week throughoutolper

(e. g. "Safe Walking and Cycling” for 2019). Paipiating towns can either organize activities, which
promote public transport, cycling and walking artien forms of sustainable mobility or can implement
permanent measures during this week. Finally yeiomantly, towns can carry out a “Car free day”,
preferably on “World car-free day”. The chosen \dtids are promoted through all points of contact.
Depending on the chosen activities, different coafi@en partners needs to be contacted. An exanigliso
action is the city of Igoumenitsa (Greece), whishthe winner of the EUROPEAN MOBILITY WEEK
Award 2017 for smaller municipalities, see httpuiw mobilityweek.eu/fileadmin/user_upload/
materials/participation_resources/2018/2018%20EM\WB&3t%20Practice%20Guide%20LR.pdf.

4.9 Public transport try-out activities (free PT test ticket etc.)

With this measure, potential public transport uggtsin contact with the public transport systethegi for
the whole trip or in combination with other feedsgtstems (incl. flexible transport). With the freg-out
ticket there is no financial risk for the user (. that she/he did not purchase the correct ticket)
Nevertheless, the persons receiving a try out tifikepublic transport should be contacted agaterahe
usage of the try out ticket asking them to repand(discuss) their experience made. At least arrditket
should be offered to test a trip to a destinatidthiw a pre-defined area. If budgetary resourcesaamrilable
or a sponsor can be found, full day or weekly tiskeould increase the attractiveness of the mea3ine
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measure can be accompanied by a social media cgimgaicouraging people, who try out PT the firsieti

to “post” a picture or similar at social media, abtheir experience travelling with public transpdrhis
measure can also be extended to other sustainalolesnof transport. An example of this action wasied
out in the city of Salzburg, Austria, where 20.006st tickets were distributed, https://salzburg-
verkehr.at/pa_file/presseinformation-testticket-gewpiel-vom-testfahrer-zum-
gewinner/?download=650983d5b3b7919354a5fb32fe5a1968

4.10 “Trips for Trash” & other local charity activities

Free PT tickets are exchanged for recyclable nasdike plastic bottles and paper (e. g. one tiges 5 kg
plastic waste). The measure can be extended to chiagity activities too, where credits can be edrfor
obtaining a public transport ticket (like assistisgnior citizens, doing voluntary community worlc.gt
Information about PT is given as well at point stleange credits/waste against the public trangjuoiet.
Depending on the format, companies need to be cieatao create an incentive (e. g. waste collection
social institutions etc.) A place for the exchamgeds to be organised, the local municipality cagbly
help to find a suitable place or take over thi&t&s case no trash is returned and instead othealsefforts
are supported, these need to be proven (e. g.otification). In case trash is returned, it is resay to
provide suitable containers for the trash. ThellaGeste collection company or the municipality gmovide
these. An example of this action is carried outtle is the city of Rome, see Trips of Trash,
https://www.thelocal.it/20190725/you-can-now-trgaastic-bottles-for-metro-tickets-in-
rome?fbclid=IwAR3-H5vWt_OCwAcpSnaiCkHesFAKu9GauOZabuZ85WecllY-E-SVH20-sk or the city
of Almada (Portugal), see Trips for Trash, httpwiwepomm.eu/old_website/
study_sheet.phtml?sprache=ené&study id=2887.

4.11 With PT/bicycle/on foot to work/school competitionwith lottery

A competition with lottery is set up with a compiee character, in which people are acknowledgadiihg
sustainable modes of transport on a specific dagaarcollect “kilometres” or “points/kilometre” walled
by sustainable modes and have the chance to waesprivhich, at best, encourage further travellirigy w
sustainable modes (e. g. high quality rain jacketsbrella etc.). Potential participants (pupils,péogees)
need to be contacted, e. g. via schools or wortgslaA website and/or app is created to give tip@dpnity
that participants can record their travelled kilomas and with this create a basis for the lottBryzes of the
lottery can be contributed by local PT/mobility picer or local municipality. Alternatively, to tredllection
of mileage approach a randomly selected day cdaheébeeference day and all registered players wareiin
the drawing of the lottery, who used sustainablel@soof transport that day. Examples of this actianthe
“Austria cycles” initiative in Austria, https://wwwadelt.at/, the LOVE TO RIDE activity,
https://www.lovetoride.net/global?locale=de-DE  orhet Travel Smart Initiative, Singapore,
http://viajeoplus.eu/wp-content/uploads/sites/4B1Q01/Viajeo_PPT_Travel-Smart-LTA.pdf.

4.12 Bonus mile programme for PT

Kilometres travelled by PT are collected via smlaote or social media and get rewarded with discoant
local shops or other goodies. Ideally, the bonuk mrogramme is accompanied by a social media
campaign: e. g. a winner is selected each weekhmetist and gets honoured on (social) media. Incipi@

the system works as any other customer loyalty narag e. g. of telephone companies, supermarkets etc
Potential participants (e. g. pupils and employee®d to be contacted through all points of contaat
especially via work places. Participants will regishemselves to start to collect, e. g. by doading an
app or receiving a booklet. An app is created te ghe opportunity that participants can recordrthe
travelled kilometres with PT and create a basisttier discounts in local shops. As low tech alteveaa
booklet (for stamps) or sticker alboum can be ugétbre conductors or bus drivers (in rural areab Veiss
crowded buses advisable only) confirm the usageléeétronic ticketing system is in use (e. g. etadt
check-in and checkout), this technology may be usedhe recording as well. Interested local shops,
museums, pubs or other potential cooperation eertneed to be contacted, for preparing discourlitle
presents ready to offer to the participants or ogudies need to be purchased. The handing oeeegs
needs to be defined. Selected winners, who enjmgsocial media can be encouraged to post abadoig be
selected on social media. Therefore moderatiomefactivities need to be clarified (host of socedia).
Potential followers and participants need to betaxted. Examples of this action are the Bella Mossa
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campaign, Bologna, ltaly, https://www.bellamosgadit the Better Points campaign, Wroclaw, Poland,
https://www.wroclaw.pl/wroclawskie-wyzwanie-mobilsm

4.13 Gamification for sustainable modes

The use of sustainable modes and the collectidkiloimetres” or “points/kilometres” is implementevith

a playful approach. In this approach the use ofasumble modes is encouraged by visualizing the'sise
scores allowing the user to reach different leveddiecting “trophies”, geocaching etc. (e. g. camgble to
“Pokemon Go”). Progress bars, which show the amoti@@O2 or money saved by using sustainable modes
shall further encourage the behaviour. An app wgtmification needs to be developed. Therefore,
guidelines about the goal of the app and targetigganeed to be clarified. A system, how to recte t
mileage need to be included in this app, possildyngi interfaces with other tools such as electronic
ticketing. Maybe responders in the buses are ne@xegl blue tooth or nfc) to confirm the usagec#ése,
winners are selected, similar to measure 3.12,dsvaeed to be organised and the handing over proeed
need to be specified, preferably accompanied w{goaial) media campaigning. Examples of this actice
Bolzano in South Tirol, Italy https://www.masstramsgg.com/technology/press-release/12270742/onyx-
beacon-gamification-in-public-transportation-pagg¥a-quit-using-own-vehicles-and-participate-in-
ecological-competition-based-on-kilometers-of-bigs#t|-measured-by-onyx-beacons or the Viaggia Brent
e Rovereto Play&Go, Trentino, Italy, https://wwwatcommunitylab.it/apps/viaggia-trento-e-rovereto-

playgo/.

4.14 Use of social media to make sustainable modes vigb

Sustainable modes will be visible in social medieotigh its users by putting pictures and storieghen
social media page e.g. of the regional/local putphosport operator, etc. or at the users” pagedekes, e.

g. by using a specific #hashtag. Cooperation vatfianal media (e. g. online magazines or print) ipaya
further option. Participating people can get rewdrcand encouraged to join social media challenges.
Moderation of the activities needs to be clarifiedst of social media). Potential followers andtipgrants
need to be contacted. If foreseen, awards need twdanised for competition, e. g. for the bestupes etc.
Rewards can be based on number of shares or ldeslly, the campaign gets recognition in regianatia

as well. Therefore regional media needs to be ctela Examples of this action are the Youth Alpine
Interrail initiative, see http://yoalin.org/chaliges/, https://www.instagram.com/p/BWRO20OmAMF-/ and
http://yoalin.org/do-the-yoaling/ or the Austriaederal railways OBB, see http://blog.oebb.at/schatans-
macht-mal-gemuetlich/ and https://www.facebook.aomeére OEBB/posts/ fotowettbewerb-wir-rufen-unter-
dem-motto-175-jahre-eisenbahn-alle-hobbyfotogrd8421711927148/.

4.15 *“Thank you” — Incentives for current users of susainable transport modes

Current users of sustainable transport modes receilittle present (like coffee, cake, flowers et. g.

before or after leaving the PT or at the cycle gatehow appreciation for the persons effort taaity use
sustainable transport modes. PT or mobility prader the local municipality need to be contacted,
request interest in this measure. If these ingtitgtshow interest, they can support the measuprdwding

staff for the distribution of the presents or sgmnsuch items. Points of distribution should be sgio
carefully: e. g. PT interchanges, (touristic) deeiions or in the PT vehicle or cycle paths itsalftivities

can be done at any day, but typically to selegpecisic day, e. g. a jubilee of the bus line coneer, a
modification or upgrading of a line or the time lgkin the course of events such as the Europednilityio
week or local events, etc. Alternatively the begigrof a typical season, e. g. school start, sesnasart of
the university etc. can be selected as well, iftdnget group is defined as pupils or studentseRample of
this action is the Bike breakfast, Bologna, Italge http://salvaiciclisti.bologna.it/bike-breakfast

4.16 Entertainment event at PT

Stand-up entertainers perform for current PT userthe PT vehicle in an unexpected way (e.g. little
concerts, circus, “pub quiz” etc.), preferably &t meak time like in the evening. Alternatively énested
people can participate at a “surprise ride” with ®here they use PT on a certain day and time antlkes
them to interesting sites. An example of this acties the Verkéiersverbond Luxembourg,
https://www.mobiliteit.lu/de/uber-uns/verkeiersveridl/ or the so called Staukonzert in Salzburg, Aaist
see https://www.fraeuleinflora.at/salzburg/fraeuttéora-staukonzert/.
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4.17 Customized information packages on paper about salted topics

Interested people order customized information pgek on paper in which they are interested, gicget
purchase, usage of flexible transport, receiveviddal time table information online & offline, Pietwork
map or cycling network map. In a first step, thegaive an order form, where they select the reduire
documents. Some of these can be tailor made dedhpath to the next PT stop, an individual tirablé of
their specific trip demand, an orientation maphdit place of residence, a calculation of the ticasts for
their individual travel needs etc. Based on thedfeack (via online form, paper form or telephonetact),
the people only receive the information, whichdkevant to them and do not have the burden of relsieq
this information by themselves. An example of théction is the project SmartMove, see
http://www.smartmove-project.eu/.

4.18 Welcome kit - information packages for new residerst about sustainable mobility

Providing comprehensive information regarding #ege of PT options/sustainable mobility availablé¢hie
region/neighbourhood for new residents. A welconteirko package will be sent individually to new
residents in the area. The main objective is torinfnew residents and take advantage of the change
personal life to foster the use of sustainable kitgbilhe target group can be accessed during #meling
over the keys of a new housing development (in ecain with the developers) or with a cooperatgtin
other institutions like cable tv providers, waternergy providers as they know about new residergsa in
exisiting buildings. An example of this action isrged out in the Portuguese city of Almada, see
https://www:.eltis.org/discover/case-studies/neweasts-mobility-welcome-kit-almada-portugal.

4.19 Folder for specific target groups such as commutef®urists/elderly persons/pupils

Creation of a folder, which promotes and informsuwbspecial tickets or other offers for differeatget
groups (tickets for: commuters, tourists, eldeygons, pupils). The folder(s) will be availableaktpoints
of contacts, to reach each target group. An exarmpthis action is the VOR — Youth ticket folder time
Eastern region of Austria, www.vor.at/fileadmin/COBNT/Downloads/Folder/Infofolder/
Jugendticket_Flyer 2019-20.pdf.

4.20 Sustainable mobility guidebook with comprehensivenformation for sustainable mobility of a
whole region

A comprehensive guidebook including information @bpublic transport, taxi, cycling, walking, velacl
sharing, ride sharing, taxies, micro mobility commity and hiking bus offers etc. is put togetherisTh
measure aims at improving people’s mobility throthgh provision of information and guidance all imeo
Occasionally, by sending in a reply-card, furthg@bimation material can be obtained free of chdmey.
customized PT information). Another option is telude touristic or other practical information abdie
region as well. The guidebook should be additignaiailable at important points, e. g. touristic
destinations, transport nodes, in the buses allrikier, travel agencies, etc. Mobility guidancetba phone

is delivered as well if requested. An example ois taction is the Lungau Té&lerbus, Austria, see
http://www.taelerbus.at/.

4.21 Salient implementation of PT information on webpags of destinations

Work places, tourist accommodations, municipaljtiearist destinations etc. offer salient implenagion of

PT information on webpages. “Arrival” with PT issgiayed. The nearest PT station and an interface fo
journey planning regarding national, regional aochal PT is implemented. Where possible, the option
make a booking for PT on the webpage itself (egbpage of a tourist accommodation) is provideaffier

an easy booking experience. Links to other locabiiitg options like flexible PT, bike/car-sharingstems,
bike/car rental, etc. are displayed, too. Thisisacthould be found easily at the start page ofvagly pages

of organizations creating transport demand. Pyicfitould be given to sustainable modes in the vesigd
and order of link lists. An expert should be aval#ato support and train the organisations howrtplement
these information at their webpages. An examplthisfaction is the tourist association Tyrol, Aisstisee
https://www.tyrol.com/good-to-know/arrival/by-tratanchor-anker-journey-planner.
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4.22 Eco-labelling of organisations supporting sustainale mobility

An eco-label about sustainable mobility for munadippes and tourist accommodations highlights tfieres

of the municipalities and tourist accommodatiorgarding sustainable mobility. Participating orgafisns
provide the following information on the webpaged amn-site: e. g. booking options for PT, informatio
about PT (time tables etc.) before and during tag ef tourists etc. Other criteria regarding sunsthle
mobility are possible, e.g. offer bicycles for tlgeests or cooperating with a bike renting system.
Participating entities receive their eco-label atedia-effective ceremony. The ceremony also caaleof

a social media campaign forwarded by local munlitipaourist associations etc. It is importantitera to
receive an eco-label can be influenced by the @sgtian itself, e.g. if talking about hotels, ptarmation at
the rooms available, trained staff at the recptioppster with the time table etc. An example &f #ttion is
the Stars for mobility initiative in Tyrol, Austridttps://www.klimabuendnis.at/tiroler_mobilitagtse.

4.23 Time table and other information as APP for mobiledevices

Provision of a journey planner, time tables, reseoms and real-time information and if further
development is wanted, the inclusion of paymenttzoaking etc. via one App for PT and all other sgort
modes (like car-sharing, taxi etc.). An exampletloé action is the Whim APP in Finland, see htips:/
helpcenter.whimapp.com/hc/en-us/articles/115003838¥him-and-the-Mobility-as-a-Service-concept.

4.24 Making public transport and other sustainable mobilty visible on public places and places were
people meet and likely need mobility supply

This measure can be manifold, e. g. basic infoilmnatin public transport such as a network map & phon
number for flexible transport on coasters at batgickets for concerts, museum tickets etc. Thissnre
shall inform potential customers about the offepexially to present an alternative to car usae.idea is,

to be visible at places were people have time teive such information und a big group of people ba
reached. Special flyers or giveaways can be prabiacel distributed at places where people meetay:; st
such as in waiting rooms of doctors or other sos@&lices, administrative offices etc. At theseceta
explanations videos about how PT works are alsoption. QR-Codes on flyer or at public places dahk |
to explanation videos, flyers etc. An example a$ thction is the coasters as ticket for PT in Hampu
Germany, see https://www.horizont.net/marketingin@bten/eins-noch.-aber-dann-ist-bus-wie-die-hvv-
und-astra-ein-bisschen-bvg-magie-nach-hamburg-kbl€i343.

4.25 Training events for multipliers

Staff with contact to residents, pupils, employeetourists, acts as a “multiplier” and participatdraining
events to be able to provide the necessary knowledgpcoming situations. The following jobs canskeen

as “multiplier”: teacher, hotel receptionists, Pvdrs, staff at tourist destinations etc. Thesesqes are the
contact persons, with which people of the targetigrcan directly communicate and therefore canigeov
highly relevant information about sustainable miopilThis measure can be accompanied by a (social)
media campaign, in which the “multipliers” post abaheir engagement and at its best, also act las ro
models and post this as well. An example of thitoads the mobility manager training in Tyrol, Aus,

see https://www.tirol2050.at/de/geschichten-deggehs/mobilitaetscoach/.

4.26 Provision of sustainable mobility related information for touristic destinations at public places
or where tourists meet

Information for touristic attractions (like inforian boards or signposts for hiking, cycling etalso
provide information about the next PT station, @fiag times of PT, links to relevant APPS and elmpne
number for booking flexible transport (for cycligtee options for bicycle transport as well). Recanaded
hiking routes and bicycle routes in info folderadat the sites itself) are created in a non-cércwlay so the
usage of a car becomes less attractive. Informatihmut next PT station and time tables need tadédqged
with the information about recommended routes iy @ase and were accessible (web, boards, flyers etc
An example of this action is the presentation offedent hiking routes in Styria, Austria, see
https://www.verbundlinie.at/freizeitl/freizeit/wagdolder.
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4.27 Mobility packages for tourists

At origin: The idea is that tourists receive a sy about sustainable mobility at the tourist desbn
before they start their travel and therefore casid#ewhether travelling by car is an appropriateicé or if
sustainable transport modes might offer an accéptabeven a better option. Therefore, touristeireca
package directly after their booking with detailedormation about sustainable mobility at the tilave
destination, including e. g. luggage transportkycservice from PT etc. At destination: An infotioa
package is displayed in each room and/or at theptem desk of the tourist accommodation. In these
mobility packages, tourists can find detailed infation about all local sustainable mobility optiofs
possible, free tickets for PT are provided for tihrists, as well (included in the room price). é&ample of
this action is the Lungau Télerbus in Salzburg,tAassee http://www.taelerbus.at/.

5 CONCLUSIONS

The options choosing appropriate measures nudgsiglants, tourists or commuters towards the use of
sustainable mobility are manifold. There is a bagiety of options available. All of them were impiented
already in different places and environments ange lhroven succesful applications. Ideally - basedio
complete offer of sustainable modes without anysgapa region - these various activities accomphis/
integrated offer and motivate people to behave snstainable way. Because of the ongoing discushien

to the obvious climate crises, the majority of deapre especially open to these topics and areng/itb use
sustainable modes in principle. In particular,hé tinformation is easily accessible, the targetecsgns
would feel a social norm to use sustainable modesta receive positive feedback when using sudtéena
modes, and that will break the ice. Additionally, most of the measures described above can be
implemented within the region on a permanent lethat, effect will be stronger compared to single and
isolated activities, because residents, commutaicuoists would be confronted with sustainable riyton

a daily basis.
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1 ABSTRACT

By 2050, around two-thirds of the global populatieil live in an urban environment. Urban growth is
currently prevailing in the developing world, amdthis context informality is seen as a general enofl
urbanisation. The patterns of growth vary regionadind the resultant urban fabric is expected toive
more complex in various world regions in the ygarsome. In addition, not only are many regionsrigc
dramatic and unforeseeable changes in the envinoinrbat non-renewable resources are also becoming
increasingly scarce; thus, concerns regarding ipadtie and resilient development have been intemmaity
voiced. Therefore, understanding and managing ugrawth has become of general concern to a wider
public.

In particular in the Global South, a dichotomy beg¢w formal and informal urbanisation has prevaiked

has hindered a sustainable and resilient developmewarious ways. What comes to mind, here, is the
often-used image of a Sdo Paolo favela segregabed the city's wealthier neighbourhoods—a common
phenomenon in many cities of the developing wafldainst this background, many efforts have taken a
more social and political approach in order to owere this dichotomy and, thus, to promote moreusiece
development—a cities for all approach. At the cak these approaches are co-ordination and
communication between top-down and bottom-up amtres, the reduction of tensions between formally
and informally developed urban areas, and modegadicipation and co-production that consider local
action as well as long-term and large-scale effddtavever, what does participation and co-productio
mean and which are the framing conditions undeckkiney can be implemented? The paper pursues these
questions for the medium-sized City in Tarija, B where a massive urban expansion has overwkelme
formal planning instruments in recent years. Mosgpit aims to contribute with practical experiesite the
conference on how social segregation in fast grgwity regions could be overcome.

The paper describes Tarija's urban expansion fronhishorical perspective and identifies critical
environmental as well as social challenges as agethe shaping dynamics. Furthermore, the litezadind
development plans review is enhanced by semi-stredtinterviews and by two transdisciplinary wordsé
that where held in 2018, in the city of Tarijatire framework of a real-world laboratory. This pagsgues
that urbanisation as it transpired in Tarija waghly inefficient and that the main benefactors wiared
traffickers, which has promoted the formal/inforrdadhotomy even further. The paper discusses tmaia
points to tackle this issue. First, it identifigs iastitutional gap between the central and localegnment,
which is considered the main cause for this formi@mal dichotomy. Second, it proposes the reatlgvo
laboratory as a more dynamic and adaptive instrarfiegrurban development than formal planning, ali we
as a mediator between top-down and bottom-up apbesa And third, it discusses the framing condgion
under which informally developed urban areas cteldurther developed.

Keywords: adaptive urbanism, informal settlemeb&tin America, Urbanisation, real-world laboratory

2 INTRODUCTION

By 2050, around two-thirds of the global populatieil live in an urban environment. Urban growth is
currently prevailing in the developing world, amdthis context informality is seen as a general enofl
urbanisation (Roy 2005). The patterns of growthyvagionally, however, and the resultant urbanitaisr
expected to become more complex in various woiibres in the years to come. Not only are many egio
facing dramatic and unforeseeable changes in tiwgomment, but non-renewable resources are also
becoming increasingly scarce; thus, concerns ragarsustainable and resilient development have been
internationally voiced (UN-Habitat 2014 & 2017, WB&2016). As a consequence, understanding and
managing urban growth has become of general conaernvider public.

Latin American rates of urbanisation are amonghiigeest in the world, and it is expected that #ngion's
cities will continue to grow (UN-WUP 2018). The measing social inequality and environmental damage
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following this trend have been identified and widelliscussed (Butterworth 1981, Angotti 1995,
Hall/Pfeiffer 2000, Rodgers et al 2012), especialyN-Habitat Il in Quito in 2016. What comesrtond,
here, is the often-used image of a Sao Paolo faegeegated from the city's wealthier neighbourkced
common phenomenon in many cities of the developuogld. In this context, two points of view are
commonly discussed: one of crisis and misery, ar@aj heroism; both, however, contemplate infortyali
as fundamentally separated from formality (Roy 2005148). For instance, spatially the informaly ag
differentiated as the urban poor build their owty avith no regards to existing formal planning and
regulatory frameworks. Furthermore, the urban pamer excluded from trading their assets in the forma
sector, which also strengthens this fundamentadrs¢ipn. Challenging this dichotomy of formalitydan
informality, Roy argues that urban informality ca@ seen as a series of transactions that conrfésrtedt
economies and spaces to one another — an orgamigiitg— and that learning from emerging solutions
should be of particular interest to urban studiisl ).

Likewise, McGuirk (2014) argues for a 'learningrfr@pproach’ and, in the latest research, discuadesal
solutions in Latin American cities that addressdapbanisation and resource scarcity with appreachat

are both more social and political; approaches thastion the modes of modernist planning that have
dramatically shaped Latin American cities untileetty. With a 'needles instead of scalpels' apgroadban
informality has been addressed in various ways (M#G2014, p. 14f); for instance, the transformataf

the cities of Bogota and Medellin in Colombia. Taspects were key to this development: firstly, civi
education programmes for rehabilitation of the pui@alm, as introduced by the Mayor of Bogota, akats
Mockus; secondly, innovative mobility concepts thdwed for the creation of social relations trgbuhe
linkage of the informal city with the formal cityMcGurik 2014). In particular, Alejandro Aravena's
approach to social housing in Chile has been mustussed. He proposed an open-ended approach that
provided families with half of a house, leaving titeer half to be built according to their meand aiithin

a defined structural framework; moreover, where lipulmoney should be spent was co-decided
(Aravena/lacobelli 2016). At the core of these apphes are co-ordination and communication between
top-down and bottom-up approaches, the reductidersions between formal and informal urban ar@ad,
modes of co-production that consider local actismell as long-term and large-scale effects (Mcksuir
2014, Aravena/lacobelli 2016, Brillembourg/Klumpra€19, Forman/Cruz 2019).

The paper operates on the premise that there aertam and manifold outcomes to planning. As such,
planning should not be thought of as absolute réthier as an open process of discovery — but unbieh
framework could such a discovery process be opsaised? Three points are relevant to address this
Firstly, cities need to be thought of as a proedssre decisions are made along the way involvingifokl
perspectives as well as sustainable and resiliemldpment (WBGU 2016). Secondly, local actions and
long-term and large-scale effects need to be cermidtogether (McGuirk 2014, Aravena/lacobelli 2016
Moroni/Cozzolino 2019, Krebs and Tomaselli 2019hirdlly, urban studies could learn from on-site and
problem-solving experiences (Roy 2005). These asg&e put into relation with the urban expansibthe
city of Tarija in Bolivia, which is described fromnhistorical perspective in Section 3. In doingthes paper
identifies a contested situation between spacelirwibrmality and spaces within informality in Tjari
(Section 4). In this context, the paper sees oveimg this dilemma as a central challenge and, ah,su
proposes a more adaptive framework for Tarija ictiSe 5 based on a transdiscplinary approach.

Thie paper argues that urbanisation as it trangpmeTarija was highly inefficient and that the mai
benefactors were land traffickers, which has premiahe formal/informal dichotomy even further. The
paper discusses three main points to tackle tBiseisFirst, it identifies an institutional gap beem the
central and local government, which is the mainseator this formal/informal dichotomy. Second, it
proposes the real-world laboratory as a more adapistrument for urban development with a mediabte
between top-down and bottom-up approaches thanafoptanning. And third, it discusses the framing
conditions under which informally developed urbagas could be further developed.

3 URBAN GROWTH IN THE CITY OF TARIJA, BOLIVIA

The city of Tarija is located in a valley in theusio of Bolivia, about 1,850 metres above sea lénedn area
that is defined by the South American Andean MoumgtaFounded in 1574, the city alongside the
Guadalquivir River was a strategic location for &xpansion of the Spanish Empire towards the sdirté.
city's urban layout and expansion followed a tiadal grid-iron urbanism, with a north-south andteaest
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orientation of its streets, typical to monocentratin American cities. This development can be drett
understood from three periods of time: the colgrii@m 1574 to 1825; the republican, from 1825 lunti
1952; and the modern, from 1952 onwards (Lea Hbrado et al 2003, Trigo O'Connor d'Arlach 2017, de
Mesa Figueroa et al 1998).

During colonial and republican times, city devel@mnhwas framed by the Spanish semi-feudal regime.
Commodities were produced in rural areas and tradéle city, and housing and political particijpatiin
the city was mainly reserved for aristocrats andltiy members of society. In 1825, Bolivia procladatits
independence from Spain and became a republic; vew¢he semi-feudal regime continued to define
society as in colonial times (Trigo O'Connor d'AHa2017). Indigenous and farmers' communities liased
worked in haciendas in rural areas, with no righown property (Larson 2017). Urban growth was low
terms of the surface area the city covered; in $eainpopulation and built structure, however, thity c
became denser as the plots were subdivided duewdang families and migration (Lea Plaza Doradalet
2003). In the early 1930s, this dynamic was sligldisrupted by an increase in migration triggergdte
discovery of oil in the southern region of Gran &haThe new neighbourhoods with lower population
densities that emerged around the city's centrdGAR008) are now considered as the formal cityhey t
concur, to a certain degree, with zoning planskanidiing codes.

In 1952, Bolivia saw great transformations in @tighip, political participation, land distributioand state
control of the national economy and natural resesid/argas Gamboa 2016, Urioste 2012). Furthermore,
the right to vote was universalised, which gave worand indigenous and farmers' communities a n&awv ro
in society. After the agrarian reform in 1953, gw#re was able to own property. Moreover, the state
provided fiscal land to families as non-transfegeadnhd indivisible private property (Urioste 2012hwever,
over time these large properties were either swldetvelopers at low prices or sub-divided by thailias
themselves. Particularly during the dictatorial itaily regimens of the 1970s and early 1980s and the
neoliberal governments in the early 1990s, lanchwib arable value from indigenous and farmers'
communities was freely distributed to political popters and foreign investors. This led to theldstament

of a land market that freely operated on ruralittaty with few governmental constraints (Uriostel20 pp.
61-64). A lucrative business developed for those véhsold land they had acquired from the statérém or

for very little money. Moreover, in the mid 199@ise election of a neoliberal government led todlosure

of state-owned mines in the city of Potosi. As aseguence, thousands of unemployed miners migiated
search of new economic opportunities. This, combinéh the discovery of natural gas reserves in the
Department of Tarija, led to a pattern of heavyratign towards the city of Tarija. As a result, #wdsting
regulatory frameworks and municipal capacities warerwhelmed by the influx and the compact striectur
of Tarija collapsed (PNUD 2015, GAMT 2008 & 2016ABT 2015, Vargas Gamboa 2014).

In 2006, a socialist government, represented by Hweoales, assumed office, and since then Bolivia ha
seen profound socio-political changes (Lazar 20E8)thermore, Bolivia was termed a pluri-nationaite

in 2007 with 34 indigenous nations (Estado Pluimaal de Bolivia 2007). Of particular relevance to
urbanisation in Bolivia were shifts in policy adgseng land ownership and housing as they reactéideto
great demand mentioned above. A revised agrari@mnmewas promulgated to tackle neoliberal decisions
and corruption from previous periods; now the sthtel the capacity to secure land for indigenous
communities and to expropriate unproductive lamal®s to avoid land speculation (Urioste 2012, p. 64
Moreover, the construction of social housing wageneified and accessible financing systems were
developed (AEVIVIENDA 2019). Further, the stateyoigh its Ministry for Development Planning,
promulgated the law N° 247, which addresses regaléon of land tenure in urban environments ared th
right to adequate housing (Ministerio de Planifiacdel Desarrollo 2012).The law did not only appdy
urban environments, however, and settlements auodttegs outside the urban radius could also legalis
tenure after demonstrating five years of permanesitency (ibid., p. 7). In consequence, municzualing
plans experienced modifications and urban radiwseie expanded several times, but the monocentric
structure remained. Furthermore, legalisation pees led to heavy discussions. For instance, gdidom

of the municipal park 'Las Barrancas' in Tarijgeabeing squatted for more than five years, was/ihe
criticised by the general public (El Periddico 2p18was seen as an invasion of public and prileted and
counterproductive to development, which remainseaegal discussion up to now and often carries a
discriminatory tone. However, a critical issue issing in this point of view: the main benefactofsshifts

in policy were land speculators and land traffiskers people who previously did not have the ressuro
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buy land could afford it now and rural land coulsl tbansformed into urban without having infrastanetor
being envisioned as such (Vargas Gamboa 2014).

It was during this period that Tarija grew the mmsterms of covered surface area, and its expanses
primarily shaped by land speculation and withditihstitutional control (Bayro-Kaiser, forthcomingjhis
has had critical effects on the natural environmastland speculation has deprived the city of alalk
natural land and bodies of water, and biodivensiétg been destroyed in the process. As Figure 1sshbe
emerging surroundings are approximately four tilaeger than the actual consolidated city. Thesergimg
surroundings are, nowadays, considered as infasgtiéments. In conclusion, analysing urban expansi
Tarija from a historical perspective has showntémsion between the formal and informal city, amat the
spaces in between are contested. Moreover, thriteghnalysis it can be visualised that the citfafija is
predominately informal and that formal planning amegulatory frameworks played a minor role in the
recent expansions.

Figure 1: The consolidated city of Tarija, urbapaxsion, and localisation of the community of Sand#es. Source: DigitalGlobe
2019 (edited)

The year 2025 marks the bicentennial of Bolivialsniding. For this occasion, the Ministry of Autonoof

the Pluri-national State of Bolivia proposes aipétr agenda with thirteen pillars for developmewards a
dignified and sovereign Bolivia, based on interordl agreements on sustainable development. The
Ministry, moreover, has identified the role of edetiel of government for the operationalisationtioése
pillars (Ministerio de Autonomias Estado Plurinagibde Bolivia 2014, p. 13-14). At the centre oisth
agenda is the promotion of an inclusive, partiéigat and democratic society and nation — without
discrimination, racism, hatred, or division. Furthere, the agenda proposes an inclusive and strateg
collaboration between the four levels of governmeentral, departmental, municipal, and nativegedious
peasants. In particular, the key role of the automes territorial entity (ETA) in achieving such ¢ods
stressed. The pillars range from the eradicatiomxtfeme poverty through universal provision ofibas
infrastructure, the right to adequate housing, tiedprotection of the natural environment. It igleinthis
scheme that Tarija is to be further developed #ng, existing planning and regulatory frameworkgld to

be reformed accordingly.

4 BETWEEN URBAN TRANSFORMATION AND EVERYDAY PRACTICES

In Tarija, two realities clash: the formal, which within the urban radius, and the informal, whics
emerged outside of the urban radius. Furthermtwexetis no institution responsible for the spaces i
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between the urban and the rural. The central govent attends to the needs of the rural dwellergreds
the municipal government only to those within thlbam radius. As a consequence, people who bought a
parcel of land in the informal market lack formabperty titles and are unable to develop their taalin a
formal manner; thus, dwellers of these contesteatesp find themselves between constitutionality and
illegality (Vargas Gamboa 2016). The approach ef ldcal government has been to modify zoning plans
and impose building codes, i.e., to expand theruraaius in order to legalise tenure. However, dog
codes do not concur with existing practices of tmietion and, in this respect, are outdated; this hinders
the process of legalisation. Moreover, issues saghnfrastructure and liveable environment arelyare
discussed. The stages of development are visuahdeidgure 2. From the city centre towards the gegry,
development has mainly happened on a self-orgarasddincremental basis, i.e., in an informal manner
This development does not have the scale or coiityleikcities such as Sao Paolo or Mexico City, thut
concurs with the perspectives initially discusssee(Introduction). A fundamental separation betwben
formal and the informal city can be observed inij@daand this has been underpinned by associatbbns
informality with disorder, poverty, criminality, dnvulnerability by the general public (El Pais 22019,

El Periodico 2019). Furthermore, planning in Tahfs mainly followed a top-down approach of impgsin
formality through the restructuring of existingtkanents in order to include them in municipal zanplans
(Bayro-Kaiser, forthcoming).

Figure 2: Different stages of self-organised armldmental development can be found in the infoiyradiveloped areas from the
centre towards the periphery. Source: Author

In this contested situation, a desired and und#siteation is constructed: from an informal pecipe, the
formal is desired as it is the solution to evemthihat is wrong (especially infrastructure), arahf a formal
perspective, the informal is undesired as it risksrything that has been solved (disorder, crintyahnd
land encroachment, among others). This binary pifimtew, however, hinders addressing the compfexit
urban expansion and, in turn, development. Moredb&s critical construction often leads to theiaband
spatial segregation of the informal city and, thgreo the closure of the formal city from the egieg
surroundings — a situation of contestation that lsambserved in many cities around the world. kahg
this reflexion, a central question arises: whatsdparticipation and co-production mean and whigthe
framing conditions under which they can be impleted@

5 CITIES FOR ALL THROUGH TRANSDISCIPLINARITY

This research draws its findings from a real-wdaldoratory approach in the city of Tarija initiated2018

— the Real-World Laboratory: San Andrés and summgs. This approach was proposed as framework to
understand and manage urban growth in Tarija ansl developed in collaboration with the UAJMS
University of Tarija, the Municipal Government offlja, and the RWTH Aachen University. As such, it
opened the planning discussion to manifold persgecby gathering researchers from academia amasact
from practice and civil society, and has had a @brating role between formal institutions and mhal
organisations and initiatives in Tarija. It aims reform existing planning and regulatory framewonks
Tarija to be more open to what is on offer in imfat areas and, also, to raise awareness withigeheral
public regarding sustainable and resilient urbaswtfn. Here, resilience is understood as a precomndibr
sustainable development and as being able to rdgparhanging conditions, both reactively and ptivaty
(Bott et al 2019, p. 13f); thus, openness, respensiss, and the ability to learn and to adapt engral to
this approach. It focuses, in particular, on Sadr&s Road, which connects the urban centre withiutred
community of San Andres (see Figure 1), and addsessighbourhood, city, and regional development in
Tarija. This initiative is at its infancy and, tlkedéore, the discussion presented here cannot be agen
concluded and, instead, should be seen as a agidnito more open discussions around developnment i
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cities facing similar challenges. The results ob texperimental and transdisciplinary workshops held
2018 will be discussed in this section.

Figure 3: Housing on top of a ravine. A situatidrvalnerability and environmental damage producgdificontrolled urban
expansion shaped by land speculation. Source: Autho

Within the laboratory’s first year of operation, dwransdisciplinary workshops were held. They ihise
questions of regional, city, and neighbourhood escddressing issues such as infrastructure, mgbilit
housing, public space, and natural environment. Whekshops were visited by researchers and students
from the collaborating universities, representaifrem the municipal government, representativemfthe
farmers and the neighbourhood associations, paaedits from various disciplines, and the generalipuln
particular, the dialogue between the municipal goweent and citizen-driven initiatives was of imzorte.
During the workshops, input on the status-quo d@faorsation in Tarija was given by institutional ast
which was then discussed based on on-site sunseygel as residents' testimonies and participatis.
described in Section 2, urban expansion in thedftyarija is shaped by land speculation, which besn
out of control for the last three decades and has tleprived the city of valuable natural land.tfremmore,
urbanisation has destroyed important water bodnek @odiversity has suffered greatly. This is, thas
highly inefficient way of achieving urbanisatiom ftesponse, two overall goals were formulatedilyirs
restoration and preservation of vital water-bodies the region's biodiversity, and, secondly, spathd
social integration of the informal city. To achietfes, transformative actions and everyday-lifecpces
have to be negotiated on various spatial scalesexett.

Additional effort was put into round tables, whehe overall goals were intensively discussed amd th
strategies and instruments needed to achieve them elaborated. To be more specific, a multi-soaldel

for development was proposed in which the real-dvtaboratory plays a central and mediator role hen t
city level (see Table 1). The inclusion of manifgidrspectives is possible when the regional, @ity
neighbourhood development is considered togethere®er, various fields of action were identifiddl.
this particular context, there are five: developmdriodiversity, mobility, inclusion, infrastructey and
densification. They all have to be thought in ademce to national, regional and local developmeut a
zoning plans; however, plans need to be updated thedeby, become more adaptive to unforeseeable
changes. Besides development and zoning plandsérbvurban codes and co-production are important
instruments. They allow, firstly, for a relationadoduction of habitat and, secondly, a learningcess. The
discussions concluded with an ambitious agenda towngplocal actions and long-term and large-scale
effects.

The need for housing and the promotion of low-dgragvelopment in Tarija created favourable condi
for a profitable land market; therefore, actorsoimed in land speculation and development have pted
this type of model. The laboratory, which challeng@s model, puts tackling land speculation onagenda
of the local governments. In doing so, it propodessification and adaptation of existing structusssa
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more economical and sustainable way of achievibhgnisation. It is, however, important to considég-s
specific circumstances, and trade-offs betweerntitisins, actors, and future dwellers. The co-ofienaof
national, regional and municipal governments, arttigenous and farmers' organisations is fundamemtal
this approach. Moreover, first experiences havevshgreat acceptance by the public, as differentract
were able to stress their concerns and to parteipadiscussions previously unreachable to theawéver,

two risks were identified. Firstly, corruption adlkient-politics are a common thing and they hindefusive

and community-based development. Secondly, landusatgon, which promotes individual interests over
the common good has severely damaged vital watdiebaand biodiversity and has been an attractive
business in Bolivia. Therefore, creating an insitiu with the necessary legal competences to asdres
contested spaces and capable of mediating betwpesotvn and bottom-up approaches is proposed; &ind a
such, the real-world laboratory will continue tayk crucial advisory role.

Strategies Instruments Agenda
Region Sustainable and resilient | National and regional Lively and healthy environment
development development plans and
Restoring and preserving | Zoning plans
City bio-diversity Municipal development | Inclusion of the informal city
Regional connectivity plans and zoning plans | Tackling land speculation and land
Inclusive urban Urban codes traffickers
communities Real-world laboratory Dialogue between national, regional and
Infrqstructure and basic municipal governments
- services .
Neighbourhood Densification Neighbourhood (Re)development of leftover spaces
development plans (Re)naturalisation of eroded land
Co-production Attractive public spaces and walkability

Mixed-use and new typologies

Table 1: Strategies, instruments, and agenda. @lpaning framework for the city of Tarija. Sour@aithor (based on Kaiser and
Bayro-Kaiser 2019)

6 CONCLUSION

The formal/informal dilemma outlined in Section gt a consequence of an institutional gap: the dentra
government manages the rural land and the locaérgovent manages the urban areas; thus, the cahteste
spaces cannot be developed and an undesiredaitismproduced. This has had severe effects onaheal
environment and has produced discrimination witooiety towards newcomers. The paper argues that in
order to sustainably develop the city of Tarijadasities that face similar challenges, it is crudia
overcome this dilemma and that municipal plannind eegulatory frameworks should be reformed towards
a more-integrated approach (as presented in Table particular, development should be lookedratnf
various spatial scales and levels, transformatt@m@s should be considered, and everyday-life times
included as well. This is essential for promotimgogen city discourse, and underscores the impmetaha
median between top-down and bottom-up approachegarSthis has not been achieved institutionatly i
Tarija and this initiative remains an informal mshent. As such, however, it is more responsive and
capable of producing knowledge in the short-tertrer&fore, it has been anchored in teaching ancdmese
activities at the local university where, we bedigit will contribute more efficiently to structdrehanges in
local institutions as well as in the general publinion towards informal urbanisation. Both dimiens are
important when thinking about a more adaptive uidran Above all, the promoted transdisciplinary
discussions and transparency have dramaticallyggtathe mindset around development in Tarija, which
has set off a new dynamic. In the future, differpetspectives will have to be integrated, the métur
environment will have to play a role, and developmplans will have to be socialised before being
operationalised. This means, development will Havee negotiated on various spatial scales andslelvet

also how knowledge—that sustains our actions—idyced and acquired needs to be discussed.
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1 ABSTRACT

Minerals play an important role for the Europeaorgmmy, hence the secure and sustainable supply of
minerals is of political importance for the EU atslMember States (MS). Despite the fact that Eerogs a
potential for minerals development, access to miseis, however, influenced by different stakeholde
interests, often reflected in competing forms ofdlaise and institutional complexity of two polidyemams

of minerals and land use planning. Recent publitosgesponses in EU MS introduce new instrumemts s

as safeguarding or protection of minerals depasitgalorisation schemes for minerals developmeatt b
aiming to bridge the two policy streams. Howevéeré are significant challenges for governments and
public administrations on all levels to achieve tbfective integration of the two policy streams:
Institutional and administrative fragmentation, l@ac roles and duties, coordination deficienciesvben
levels of governance (departmentalism) or lack difngness or ability to collaborate (Endl, 2017ugrell,
2019).

Thus, our research identifies different approadiepolicy integration of minerals and land use piag

policy based on a qualitative analysis of 12 caisdiass from 11 different EU MS. Against this baakgnd,

the article conceptualises and analyses policygiateon with regards to: 1) instruments for horizbrand

vertical integration; 2) degree of integration H feersus partial integration (e.g. for horizonalegration:

considering integration ex-ante/in the design v@rek-post/during implementation); 3) which aspeifts
horizontal or vertical policy integration are on#d (e.g. protection of deposits or design of lasel plans);
and 4) the capacity and willingness for policy gregion by different actors.

The results indicate two central characteristias golicy integration: (i) the mix of different typeof
instruments for horizontal and vertical integrataond (ii) capacity of the involved actors. Acrolse .2 case
studies we identified a mix of regulatory, economicinformative instruments, national strategiesliqy
guidelines across horizontal as well as verticdicgantegration. However, we recognised a trencbss all
11 countries: instruments that signify full intetipa of minerals and land use planning on both Zamial
and vertical levels; the application of soft rathi&an coercive instruments; and a prevalence &iruments
in the form of planning tools and/or maps with tigective of enhancing knowledge of potential larse,
mitigate land use conflicts and/or integrating made into land use planning processes.

Our research shows that across 11 countries poltsuments are assembled to policy mixes for atiag
minerals and land use planning policy combiningutagry, economic (fiscal) tools, (national) stgits
and guidelines and information-based instrumenisthe specific context of instruments for minerals
planning (e.g. multi-criteria assessment, safegogjdthe results indicate that in order to suppbe
integration of land-use and mineral policy, instants should be adapted to the land-use plannirigrays
and a good fit with the actual processes on thetdevel of implementation (local and regional). idaver,
the results illustrated that willingness and capyaof actors play a crucial role for policy intejoam and
implementation. Against this backdrop, more cergeal public administration can more readily support
lower levels to manage policy challenges: they sapport lower levels by providing expertise, capaci
building activities and create platforms where itéerent policy sectors can meet. Conversely, in
decentralised systems and systems where policgrdesid implementation are dispersed among different
levels of government the willingness to collaborbttween higher and lower levels of government is
important to support later policy implementation.

Keywaords: Policy instruments, Mineral policy, pglimtegration, Mineral resources, Land-use planning
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2 INTRODUCTION

European economies are dependent on the securstand supply of raw materials and minerals. The
access to raw materials for sectors such as thgtraetion, chemicals, automotive, aerospace, machin
and equipment are estimated to be connected texistence of 30 million job opportunities in Europe
(European Commission, 2013). Import dependency thedneed for minerals (including Critical Raw
Materials, CRMs) for the transition to cleaner tealogy are necessitating a coherent and comprerensi
minerals policy framework in the EU and EU Memb¢ait&s (MS) (Dooley, & Leddin, 2005; Tiess, 2010;
Thomashausen et al. 2018, Fraser Institute, 2018).

A national policy framework can either enable ompar the development of sustainable mineral prooluct
Due to the cross- spatial, temporal, and sectaflra of mineral- and raw material production, mate
policy constitutes a particularly “wicked” policygblem (Endl, 2017). Defined as intractable, illistured,
fragmented and contested a wicked policy problesiste standard approaches to problem solving (Bavit
2019). The governance of wicked problems consstateadministrative challenge too complex to bkléac

by prevalent sectoral silo thinking and speciaisatDaviter, 2019). Avoiding silo-thinking and eaging in
coherent policy approaches, is particularly relévarthe context of land-use planning (LUP) and ena
policy for achieving access to and protecting malserresources, managing the contested nature of
exploitation and exploring new approaches for irdegd policy design and implementation. Up untilayp,
there are significant challenges for public adntratson on all levels to achieve the effective gregion of

the two policy streams: Institutional and admirgstre fragmentation, unclear roles and duties, dioation
deficiencies between levels of governance (depantitiem) or lack of willingness or ability to collarate
(Endl, 2017; Gugerell, 2019). The paper gives aandgew about concrete examples of EU Member State
policy instruments for integrated minerals and Licy and their design and implementation expexasn

in order to address above-mentioned challenges.

3 BACKGROUND

3.1 Mineral resources in mineral and land use planningpolicy

Several EU MS have established more strategic ypaliproaches to secure minerals supply from primary
sources. However, public disapproval, incoherenite wther policy areas and lack of business inevesti
constitute barriers and challenges to ensuringcie policies and implementation (Everingham ef al
2013, Moffat & Zhang, 2014). Governing the secunel sustainable supply of minerals from primary
production faces particularly “wicked” dynamics. idrals policies need to address various factorl asc
multiple stakeholder interests, competing land-userests, as well as conflicting agendas and tlgs
Hence, studies focusing on governance of wickecy@roblems often focus on the need for government
coordination and/or collaborative governance tollehge existing patterns of sectoral responsibsiti
(Askim et al., 2009; Christensen & Laegreid, 202008; Flynn et al., 2011; Kavanagh & Richards, 2001
Bryson et al., 2006; Ferlie et al., 2011; Weber Bademian, 2008).

The complexity of minerals policy-making warranie tconsideration and application of different pglic
and decision-making instruments; voluntary, regulatand strategic, whilst recognising stakeholded a
public interests (Clausen & McAllister, 2001). Netreless, studies on resource governance oftenttend
focus on the effectiveness of a single policy imsient rather than underlying factors of policy goaace
for managing the complex dynamics of primary miheraduction (S6derholm, 2015; Endl, 2017). Hence,
this paper explores the notion of a more integratedl comprehensive approach to minerals policy kvhic
addresses the instruments for horizontal and arpolicy integration; as well as degrees, aspact$
capacity of such integration in the 14 EU MS cdsédiss, thereby extending research on minerals{amti
use policy integration beyond ‘environmental tradfs’ to recognise inclusion of present (and fujure
socioeconomic and political needs in society.

Overall, LUP deals with assessments of potentintdase options serving the demands and needs of
communities while managing natural resources df dfpion. These natural resources cover, for exampl
water(sheds) (Boschet and Rambonilaza, 2015),theesl agriculture (Ayambire et al., 2019; Gosatll.,
2011), ecosystem services (Grét-Regamey et alZ)2@¥1mineral resources (Bax et al., 2019; Lopesl.et
2018). Against this backdrop, LUP systems (i.etrimsents and processes) are expected to manage
competing demands (e.g. nature protection, resalerggriculture (Ga g 2017; Mitchell et al., 2004;
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Mitchell, 2016) and integrate them into the sogattal context (Gustafsson and Scurrah, 2019; Rath
Howie, 2015).

The current literature on land-use planning andemghresources largely investigates valuation afaral
resources for LUP decision making (EUROMINES, 20Ifpdelling of decision support tools (e.g. for
Strategic Environmental Assessments) considerifiigrdint social, environmental and economic aspects
(Lechner et al., 2017; Ustaoglu et al., 2018) atiPLinstruments (e.g. Gustafsson and Scurrah, 2019).
Altough research on linking or integrating minerasources into LUP policies exists (Baker and Hendy
2005; Roth and Howie, 2015; Wagner et al., 2006ijgiion et al., 2014), there is no comprehensive
overview that provides a more nuanced picture dferdint approaches in EU Member States. This articl
address this gap by looking into 11 EU MS and teetup of policy instruments covering a wide ranfje
different aspects of minerals and LUP policy andiming their success in integrating these two @pli
streams.

3.2 Forms of policy Integration - horizontal, vertical, diagonal

Policy integration can be understood as “the reptant of specific elements of existing policy ‘ngker
‘regimes’ — the goals and objectives and calibretiof existing policy tools and goals — by a neJicyo
mix, in the expectation of avoiding the counterpretive or sub-optimal policy outcomes that arisanfr
treating interrelated policy regimes and componémtgsolation from one another’(Rayner and Howlett,
2009, p.99).

Policy integration can take place at different mataeand/or periods of the policy cycle: eitherhir policy
design and —development process, implementatioaluation or in the re-design or update of a policy
(Kivimaa and Mickwitz, 2006). Prior research advesathat the policy design and decision-making @has
might be better suited for policy integration tHater stages of the cycle, such as implementationrdén
and Lenschow, 2010a; Uittenbroek et al., 2013). Times of arguments are supporting that considamati)
early integration efforts are assisting the consitien of other actors/stakeholders’ interests poticy
objectives in the policy design and the developmehtimplementation actions and measures; b)
administrative procedures and routines of otheriaidtnative units might differ and thus sufficietitne for
coordination and administrative and pre-informatisnneeded. However, the implementation phase and
implementation actions and measures are the onesewhe actual impact of integrated policies isiwd
(Kohlhoff et al., 2016).

Horizontal policy integration is often understoaertaining to organisational and institutionaéractions
across distinct sectors or, the extent to whicheltral authority has developed a comprehensiveseros
sectoral strategy (Di Gregorio et al., 2017; Laffeand Hovden, 2003). Horizontal policy integratican
thus be seen in converging two (or more) policgastns to obtain a coherent approach, as policyrstrea
with conflicting goals and objectives may undermioeg-term alignment of overarching objectives asro
sectors (Nilsson, 2005). Horizontal policy integratis particularly addressed as paramount in fradiyl
cross-sectoral topics such as environmental- anaté policy (Di Gregorio et al., 2017; Jordan and
Lenschow, 2010; Nilsson, 2005; Lafferty and Hovd2®Q3) but also for minerals and raw materialsqgyoli
(Endl, 2017; Clausen and Mcallister, 2001). Veltmalicy integration, on the other hand, takes plamong
different levels and hierarchies across politichinmistrative levels and/or territories (Endl, 2D1Mence,
vertical policy integration involves actors fronffdrent levels of government such as, for exampmdgional
ministries, regional authorities and local governtsethereby increasing the need for capacity widmd
between such actors to achieve integration. Vérgoécy integration can involve processes of dewdl
responsibility to local levels, and can foster aehey, consistency and learning between differevls of
government (Nilsson, 2005). When the coordinatiffores are crossing policy streams and administeati
level, one speaks of diagonal policy integratiarchscases can become apparent in strongly dedasettair
federal systems, where setting the policy goalsthanl implementation is dispersed over differevels of
government and policy sectors. Steurer and Clau8t and Clar, 2015) are stressing, that, in setfings
early agreements and commitment between the ditfer@ministrative levels and the actors responsiie
implementation are crucial in policy design and|gpesdting.
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3.3 Enabling factors of policy integration: tools, capaity and willingness

In order to be effective in terms of delivering ipglgoals, policy integration is subject to the i&aaility of
tools, and the capacity and willingness of publistitutions to employ these tools. With regardotus, we
will mainly draw on EPI (Environmental Policy Integion) research done by Runhaar (2016), whichahas
long tradition and has produced a strong body adwkedge on policy integration. Runhaar (2016)
distinguishes four types of integration tools:

(1) Regulatory tools (restricting/allowing certaiptions, actions and behaviour),

(2) Information tools (steer by providing informatiand guidance)

(3) Economic tools (e.g. change cost-to-benefiosat

(4) Organisational tools (organisational conditisnsh as capacity/willingness, procedures, etc.)

Regulatory tools are regulating choices: Runhad&1§? also introduces regulatory tools relying on
interactive governance modes (e.g. voluntary agea¢sn covenants). Voluntary agreements are ceticis
for their limited capacity to unfold implementatiand integration pressure, due to too much fleikybiind
ambiguity (room for interpretation), lack of enfernent mechanisms, limited compensation measures
(Glasbergen, 1998; Wu et al., 2018).

Information and voluntary tools are considered tived behaviour through learning and grants of the
addressed audience with a large freedom of discreand freedom to act on the provided information.
Voluntary usage of indicators (such as environménthicators) is challenging in practice, due tadaage
asymmetries (e.g. planners/policy makers) or imgefit involvement of planners (or other end-usersjhe
indicator development, which subsequently resaltgmited, fragmented or no application later omgiBn,
2003) or a mismatch between indicator scale andnesds (Graymore et al., 2008).

Typical incentive structures are economic toolorieenic tools are supporting integration by eitheftisg
financial incentives, rewards or punishments. Tasyon the interface of top-down steering and vialyn
behaviour: they might be put in place by higherlswf administration or government but dependhan t
voluntary behaviour (by contracting) of the invalvactors and stakeholder. In EPI different studiage
shown the effectiveness of market-based toolsr gféectiveness depends on the financial rewardthad
enforcement power and possible trade-offs with ropf@icy objectives and issues. EEA emphasises that
economic tools should only be one part of a bropdekage and toolset that steers policy integrafidA,
2005).

Organisational tools are stressing the importariceaganisational structure and organisational psast as
well as the establishment of partnerships and missvihat are supporting integration in differerggets of
the policy cycle. However, also those partnershaipes assessed critically by stressing that theyniste
solve some problems but also create new ones”néahlips and networks are long-term voluntary
engagements that need trust building efforts aedwtitlingness to share duties and responsibilifidgn

and Koppenjan, 2016).

Capacity and willingness are key for effective pplintegration (Fleurke and Hulst, 2006; Wu et 2018;
Zuidema, 2016). Capacity (ability) refers to anasrigation’s or unit's capacity to perform certaasks and
objectives. Prud’homme (Prud’homme, 1995) expldivt it cannot be assumed that (local) units are in
command of all technical and managerial expertigk skills to perform certain tasks. This observaii®
important considering mining and mineral extractisra very specific and technically sophisticateplid.
Zuidema (Zuidema, 2016) is emphasising so callezbriemies of scale’ where larger (e.g. central
government) units might have greater resourcesi@mbility to attract and/or allocate resourcesaadle
broad and complex policy issues. Ostrom (Ostroni520s noticing the importance of the central
government to support local (and regional) authexito handle and overcome possible challenges and
hindrances.

4 METHODS

In our paper we screened a total of 16 case studigmally compiled via two MINLAND Horizon 2020
project reports for evidence of integrated minesaid LUP policy approaches (Luodes et al., 201}l Et

al., 2019). Complementary information on case stidvas retrieved from additional sources, such as
summaries and minutes from MinLand Local Workshaps descriptive policy networks (Gugerell, 2019).
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As a result the authors identified a total of 12NMRAND cases that described 13 policy tools dealiith
different aspects of minerals and LUP policy, anldirassing different phases in the policy cycle. The
identified policy instrument types are listed i tlable below.

Regulatory: demanding compliance equally, steering predidatgimlf governmental decisions (rule of law) apd
often followed by sanctions for non-compliance.

Economic or fiscal: designed to encourage investments into exploratimh access to raw materials, e.g. fax
rebates for research activities (prospecting ampdbeation)

National strategies/ policy guidelines:proposing a framework and/or identifying suggestederia for
consideration of minerals in e.g. land use planning

Policy tool

Information-based: maps, data and tools to be utilised (on a volyntaregulated basis) for the integration|of
minerals/land-use plans.

Table 1: Policy tool types differentiated for arssy

Drawing insights from the literature review on pgliintegration and respective challenges dealtiwith
minerals and LUP policy, the authors set up théofdhg analytical framework where distinctions were
made between ‘low degree’ and ‘high degree’ ofgration efforts and potential:

Degree of integration

Vertical Low: national voluntary or non-mandatory toogls Technical capacity is referring to
Policy addressing minerals (often related to safeguardin content-specific knowledge and skills,
Integration | objectives) existence of other supportive policies
(e.g. project subsidies, rewards,
regulatory instruments)

N

High: considers of minerals in land-use planning (in
into land use planning originates from other levels
governance)

Ee]
C

Horizontal | Low: Land-use (or mineral) issues integrated i
Policy minerals (or land-use) planning documents, primanl
Integration | ex-post or in the implementation stage

Managerial expertise is referring to
sufficient expertise regarding
integrated policy approaches andfor
expertise and skills for collaboratign
and working across departmental and
governmental organisational borders

High: considers minerals in preparation or design st
of land-use plans/ zoning documents or considerg-|
use planning in minerals planning documents.

5 =
Caffcity forPolicy integrat

js

Table 2: Analysis framework for forms of policy égiration, degree of integration and capacity.

The distinction between ‘low’ and ‘high’ degreeinfegration efforts was based on emprical findifrgsn
the cases, as well as evidence from the literaioreinerals- and LUP policy integration. ‘Low degrén
the vertical level hence refers to the existenceadfool with the intention to include e.g. minerals
safeguarding into land use plans, whereas a ‘higiies’ is evidence of actual consideration (antuigian)

in the design and development phase of land-uselg. Similarly, with regards to horizontal intagon
again ‘low degree’ was used to describe practi¢@stegrating mineral aspects into land-use (oewersa)
ex-post or in the implementation stage, rather d@rsidering integration on a preparation or depigase,
which was then deemed to display ‘high degreegitefyration efforts and practices.

5 RESULTS

5.1 Policy instruments for minerals and land-use policyintegration

12 MINLAND casess were assessed for horizontal \aertical mineral and land-use policy integration.
Furthermore, following the framework of policy inginent type, instruments for vertical and horizbnta
policy integration were grouped according to: {fategies and regulatory instruments, or; (ii) mfiative
policy instruments.

5.1.1 Vertical policy integration instruments

In Finland and Ireland mineral interests outlinedhe national guidelines and planning framewoiksatly

fed into regional and local planning documentsrehg indicating high vertical integration. In Swedé¢he
regional level (municipalities) preside over theadétion to weigh the ‘areas of national’ interdstsfined
through horizontal/sectorial integration) with theegional land-use objectives, thereby signallinig as a
low (and flexible) degree of vertical integrati®ee table 3 below for an overview.
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Country | Policy Tools Aspect of Vertical Policy Intgration Degree  of
integration

Finland | National land use guidelines stipulat€op-down implementation in the regions|-High
policy streams and strategic goalalthough regions can contribute to goals and

(including mining and deposits) in |aobjectives through setting their own priorities.
centralised approach.

Ireland Planning  and Development  Acfop-down regulatory framework: genenaHigh
complemented by a National Planningbjectives are translated into regional and

Framework (addresses objectives |afounty level land-use plans.
minerals policy horizontally on a nationgl

level).

Sweden | System of ‘national interestdLocal levels responsible for land-use plap&ow
(horizontal/sectorial) definition of land-system of ‘national interests’ can be weighed
use interests and objectives. (partial vertical integration) on a local level

and chief mining inspectorate or national
levels can be involved if conflict arises.

Table 3: Vertical policy integration in strategessd regulatory instruments.

The informative and voluntary tools by Austria, figal and Spain are all subject to challenges dfocat
integration as they are designed on a national lewewith the intention to support minerals poli@and
safeguarding) integration in local and regionadlarse plans of federal or decentralised systeniscailes
discussed the need for coordination and commupicabietween national and regional/local levels of
government in achieving ‘uptake’ and integrationtloé tools on lower levels of government. A specifi
challenge that was brought up in the cases wagadhd to involve regional/local authorities alredayhe
design-process of instruments as this would ensweership’ and thus, willingness to integrate tbel or
outcomes thereof in regional/local land-use plango more MINLAND cases addressed the design and
implementation of an informative policy tool (from national to a regional level), similar to the ess
outlined above. The tool from Greece was implengknte a centralised (top-down) manner, thereby,
ensuring integration into spatial plans. In Norwhg case study showed that the integration ofahd-lse
management tool was successful in the county ofildod (high integration).The pilot will now be ertied

to other municipalities and regions (no integratonrently known). See table 4 for an overview.

Country | Policy tools Aspect of Vertical Policy Intgration Degree  of
integration
Greece National level policy tool for safeguarditie | Top-down implementation of national safeguardingliggyo| High

exploitation of primary aggregates — focus pifaggregates) in regional/local land use plannipgt{al plans).
framework applied for delineation of conflict frge
(land-use) aggregates extraction areas
Norway | National land-use management tool with thResponsibility of planning lies with municipal caiin and | High
objective of mediating potential land-use confli¢tsegional authorities. Nordland case used as a; fiiletinstrument
and safeguarding mineral resources of possjbt®ntributed to increased awareness of mineral safegng on all
current and future value levels of governance and is set to be implememtedl municipals
and regions

Austria Austrian Raw Materials Plan (ARMP). Soft-Local levels responsible for land-use plans — chatons | Low
policy informative tool designed on a nationabetween different levels occur in the form of cteekd balances,
level to avoid land-use conflicts and ensureeview of the proposed plan on regional level aradtly on
mineral safeguarding national level if related to responsible department

Portugal | National voluntary instrument (land usanping | Municipalities responsible for land-use planningme have used Low
methodology for mineral resources — LUP-MR)| the sub-categories of land proposed by the LUP-MBtional
authorities approach municipalities not adopting tUP-MR in
an effort to increase understanding of the impasaof minerals
safeguarding

Spain National informative and voluntary instrument| Challenges of vertical integration in a decentealisystem where Low
mining-environmental planning map intended |toegional levels are responsible for land-use plémplementation
be used as a starting point of defining mineral andet with challenges and is yet to be seen

mining strategies in regional land-use plans.

Table 4: Vertical policy integration in informatiwestruments.

5.1.2 Horizontal Policy Integration instruments

Regulation, strategies, informative instrumentsndlause planning or zoning) were most common
instruments for horizontal policy integration duithe implementation phase. Mineral issues integrat a
design stage (of land-use planning or a policy)eweonsidered to signal a high degree of horizontal
integration. Other instruments where minerals issuere considered (more ad-hoc) in the implementati
stage were considered as evidence for low degremtefration. The information in table 5 outlines
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strategies and regulatory policies that addresgdwtal integration of minerals resources in lasé-policy
(or vice versa) and the different aspects thereof.

Country | Policy Tools Aspect of Horizontal Policy Irtegration Degree of
integration
Finland Regional development Preparation phase of regional land use plans cerssichinerals exploitation via High
strategies regional development strategies; consultation relooted and regional strategy zoning
updated/proposed.
Finland Flexible zoning plans Land use planningcpsses allows for re-evaluation of land use zoaitmprding to| High

development possibilities; e.g. re-evaluation carcénducted based on company plans
for exploitation

Sweden System of ‘national interesfs’ National nesés determined through sectorial integration nemils and other lang High
use interests determined through mechanisms ofzdrgsl integration (respective
authorities and actors involved).

Norway | Planning and Building Act Revised to include mineral resources as a speoific (design) in the Norwegian landHigh

(National) use legislation, mineral resources must be coreillierthe land use planning process.
Italy Regional land-use  ang Mapping geological heritage, flora and fauna witle tintention of modifying thg High
minerals strategy current planning instrument to consider e.g. tdiarigossibility of geological heritage.

municipality mining plan

Ireland Planning and DevelopmentOne policy objective of the national planning frameek addresses ‘rural development_ow
Act complemented by a through the sustainable and economically viabilitiy extractive industries, biol
National Planning| economy and accelerating other sectors whilst ptiog the natural landscape and
Framework 2040 cultural heritageThe case still indicates that the integration ohemals policy in land-
use planning appear modest.

Table 5: Horizontal policy integration in strategend regulatory instruments.

Our results indicate that some countries coverunstnts that weigh different land-use interestshia
design phase of the policy on different levels afgrnment: for example, whereas in Italy this wasedon

a regional level, in Sweden it was on a nationgklleSome cases also showed evidence that mineral
resources have been integrated to a high (Norveayyw degree (Ireland). Finland also included apeat

of having flexible zoning plans that allowed foeformulated’ strategies and land-use processesvif n
deposits were discovered (thereby integrating raiseinto land-use plans in a flexible and on-demand
basis). The cases, thus, indicated that horizantabration of minerals and land-use planning regné
different shapes and forms and can occur on diffdexels of government.

Similar to the section on vertical integration wihe prevalence of informative policy instruments fo
horizontal integration. As outlined above, thesstruintents were characterised by a varying degree of
vertical integration success in the different EU .M&ilising a high degree of horizontal integratias
pertaining to integration in the design of the pplinstrument, the majority of informative instruntge were
considered to achieve a high degree as they ofteauated for different land-use and societal irdesre
already in their design phase. In one case, tlenmtive instrument integrated aspects of alreagsstiag
policy streams to achieve coherency and compliathcewas considered as low instead of a high aegfe
integration (Austria).

Country | Policy Tools Aspect of Horizontal Policy Irtegration Degree  of
integration
Greece National Policy for Designed for vertical integration into regional algplans this | High
Minerals Safeguarding| policy tool considers minimisation of environmerfabtprint,
(Quarrying Areas). the national spatial strategy, socioeconomic facémd

protection of archaeological and cultural heritage.

Spain National mining- Early phases of environmental land use assessteeritorial High
environmental mapping analysis factoring in environmental inventory, eiable
resources, cultural heritage, and visible impaottaadscape.

Portugal | Land use planning LUP-MR refers to the practice applied by the mingnghority High

methodology for when contributing to Land Use Planning review peses of
mineral resources municipal land use plans. Full-integration of madsr
(LUP-MR) safeguarding into land-use plan processes on anadtievel but

modest implementation on sub-levels of governmesttical).

Austria | Austrian Raw Materials Coordinating parts and components of other polisigsh as Low
Strategy and Austrian | Land-Use and Nature Protection into a Raw MateRéds.
Mineral Resources Plan

Table 6: Horizontal policy integration in informagi instruments.
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5.2 Capacity for policy integration

Technical and managerial capacities are necessargupport and perform coordination and policy
integration. Technical capacity is referring to tmon-specific knowledge and skills, existence dfieot
supportive policies (e.g. project subsidies, rewardgulatory instruments). Managerial expertiseferring

to sufficient expertise regarding integrated polapproaches and/or expertise and skills for cotkatiomn
and working across departmental and governmengahosational borders.

Our data on policy tools illustrate a differentihtperception regarding ability and capacities afolmed
actors, covering the entire scale from perceived to high capacity. While respondents with geolagic
and/or mining background consider LUP technicalacéty in general rather low (e.g. Spain, Finland,
Norway). On the other hand, MINLAND project meesnare illustrating a rather modest LUP knowledge
(objectives, approaches, tools etc.) from many liree actors affiliated with geology or mining. This
situation emphasises the importance of projecesMKNLAND, to establish platforms for capacity hiiiig,
knowledge sharing and as meeting space for invghaeties.

Our results indicated that the availability of d&a GIS and the necessary skills and knowledgettier
integration of provided GIS data into LUP practisas prevalent in the planning departments and LUP
authorities (see table 7 below) for most countri@sS applications are standard applications in @tice,
hence suitable interfaces and low-threshold doveh@iiions with the necessary data provide a seithase

for LUP activities and support the integration aharal resources in LUP practise (e.g. Austria).

Country | GIS tools and skills
Portugal | GIS tools assisting planners, all datalia systems

Austria GIS processing tools are in full use, ifaee

Greece Sufficient expertise and tools

Sweden | GIS data sharing

Italy Specific data base is existing, assistingrttieing and LUP

Finland | Each organisation relies on their GIS reses!

Hungary | Data provided for GIS applications & Natibor Regional Development and Spatial Planningrimftion
Table 7: Technical skills for GIS and Informatiops&ms for mineral resources and LUP, outlinethéx\MINLAND case studies

Among the abovementioned countries there are, hewyvelifferences regarding the general availabtiity
mining experts and/or geologists in public admmaitsbn and for immediate availability for LUP authies:
while in some cases geologists are available idipaaministration on regional or provincial levi.qg.
Austria/Styria/Tyrol) in other cases they are ret( Poland). Minerals, quarrying and mining issidared
a delicate topic with very specific questions, whaannot be covered in house but experts are neg&ted
MINLAND cases show, that for authorities it is radvays possible to have an expert on site, buggbmes
clear that they either collaborate with expertsanith geological surveys to tackle specific and ctarp
questions they cannot cover by themselves (e lgnide Spain, Sweden).

6 CONCLUSION

Our paper indicates that in EU Member States arsityeof policy tools are assembled into policy g8x
combining regulatory, economic (fiscal) tools, (oatl) strategies and guidelines and informatioselia
instruments. One challenge of introducing new potaols is their evalution in the context of thastxg
policy regime, and how the different tools work dodtion together. Existing research (e.g. Howdeitl del
Rio, 2015; Rayner et al., 2017) points out, that itiere adding or replacing of policy tools can lteisua
situation in which the policy tool and/or the eatpolicy mix cannot unfold its expected performaand/or
can lead to underperformance and inefficiencigs (esource expenditure).

The tools addressing vertical integration indicétte importance of coordination and communication
between different levels of government. This ishagh importance in decentralised and federal system
where involvement of lower levels of governmentiyean in the design of tools were mentioned as tkey
ensure integration and implementation (e.g. Norv@pain). It was apparent that a high degree ofoart
integration was more prevalent in centralised sgystavhere regulatory tools demanded integration of
objectives or goals in lower levels of governmefgnping. Interesting to note is the mandate of lloca
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authorities to prioritise (Sweden) or identify owathways toward realising national goals and objest
(Finland), which also gives flexibility of prioring local interests and may increase legitimacg an
ownership of policy and responsibility over conmecthallenges (Nilsson, 2005).

Our results on horizontal (sectorial) integrationstncommonly outline nationally developed policyl&
with the intention of integrating mineral resourée® land-use planning. However, there appearset@
deficit in vertical integration of such tools inssgms where regional and local levels of governmbave
land-use planning mandates, as seen in the examphedPortugal and Austria. This suggests thatoaigjn

a high degree of integration can occur on a hotaolevel, challenges remain to successfully aahiev
vertical integration in such systems. As seen flibenature on policy integration, this again strédvemns the
notion that both dimensions of horizontal and wailtimechanisms are needed to achieve ‘full policy
integration’ (Jacob and Volkery, 2004).

Capacity for policy integration plays a crucialedbr effective policy implementation and delivewhich
should be considered in both policy design anttdtsslation into policy instruments. As regards¢hpacity

of public authorities for policy integration, MINLMD cases indicate that for particular questionseetgpare
needed to advise public authorities. Support, exghaand capacity building is considered particularl
important for municipalities and regions which hanelong tradition as an industry player and wmrilic
authorities and public administration were not gyaghwith mining earlier (e.g. cases Spain, Ausitiaia).
Aligning with Zuidema (2016) and Ostrom (2015) vancsee that the support of the central government o
higher levels of government are needed to proviaeh gesources and that smaller units (e.g. regions,
municipalities) often do not have the capacitiesitiise such resources (e.g. hired geologist). Gdmes of
Sweden and Austria show that geological surveysigeosupport. For example, the Swedish Geological
Survey provides particular support for the industignce, it is important to note, that for advispgplic
administration unbiased consultancy is requiredyrtaffom lobbying activities of industry, since LUP
expected to weigh, value and integrate various )@@gectations and policy streams.
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1 ABSTRACT

In accordance with international documents, Europegulations and standards, recent documentsatibbp
and urban planning in Serbia promote the objectivkesin integrative and territorial approach for the
protection and planning of cultural heritage. Tikisntended as a cross-institutional, cross-secapproach
and extending the scope of the protection of simyguments to wider spatial entities. Institutioaad
legal frameworks of the cultural heritage protettiand planning have not yet been harmonised with
international recommendations and do not suppdrieaing these goals. Cultural Property Law (19%) i
still in force and does not recognise the categoofecultural landscape (although the European &eanoke
Convention was ratified in Serbia in 2011) and dfam landscape (as the UNESCO's Recommendation on
the Historic Urban Landscape from 2011 has not lvadfied yet, although the scientific and professil
community has been acquainted with it). In accocdamith the current law, single monuments domitia¢e
structure of the Central Registry of immovable axdt properties. Considering that registrationas|lagally
binding, there is a lack of additional researchrécognise the architectural and urban heritage ishabt
under institutional protection. This has resultedhie decline of valuable buildings and ensemlesding
entire urban settlements that represent importanstdéuents of the cultural and urban identity efl$a.
Furthermore, Reports on the Implementation of thati&l Plan of the Republic of Serbia from 2010npod

an unequal spatial distribution of registered aaltwoods, which is not related to the factual ualk and
historical importance of certain areas, but todegree of economic development and the activityeofain
regional protection services. This sets an additidask for the planning documents on enhancednurba
protection measures in these areas. The prepaxddtitre Spatial Plan of the Republic of Serbia 20035

is underway, which affirms that cultural heritagea resource of sustainable development as wellf as
national, regional and urban identity as one ofgéeeral objectives of spatial development. Thizepds a
summary of an initial analysis of the draft planindicates the need to establish a common platfomthe
protection, planning and sustainable use of cultgdtage in Serbia. This platform should act lereé main
levels, firstly gathering data on cultural propesti secondly compounding all formal and informal
documents relating to cultural heritage, especiallsegards its spatial dimension; and last butleast,
inolving a wide range of participants in the proi@e, planning and management of cultural heritage.

Keywords: Spatial plan of the Republic of Serbistection, planning, use, cultural heritage, sustiale
development, spatial dimension

2 INTRODUCTION

In accordance with international documents, Eurnpegulations and standards, recent spatial ananurb
planning documents in Serbia promote the objectwesn integrative and territorial approach to the
protection and planning of cultural heritage. Swcttross-institutional, cross-sectoral approach nelge
extening the scope of the protection of individonbdnuments to wider spatial entities. Servian ingtinal

and legal frameworks of cultural heritage protectend planning have not yet been harmonised with
international recommendations and do not suppdrieaing these goals. Cultural Property Law (19%) i
still in force and does not recognise the categaofecultural landscape (although the European teangke
Convention was ratified in Serbia in 2011) and dfam landscape (as UNESCQO's Recommendation on the
Historic Urban Landscape from 2011 has not beeifietyet, although scientific and professional
community has been acquainted with it). In accocdawith the existing law, individual monuments
dominate the structure of the Central Registrynoibvable cultural properties (Republic Institute floe
Protection of Cultural Monuments of Serbia, 20X3dnsidering that this is not legally binding, thésea
lack of additional research to recognise the agchiral and urban heritage that is not under ingtital
protection which would be needed to review the lolamies of cultural properties and protect the asfjac
units. This situation has resulted in the decliievaluable buildings and units, including entirebam
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settlements that represent important constituehtieocultural and urban identity of Serbia. Furthere,
Reports on the Implementation of the 2010 Spateh Bf the Republic of Serbia point to an uneqpatisl
distribution of registered cultural goods, whichist related to the factual cultural and historiogbortance

of certain areas, but to the degree of economieldpment and the activity of certain regional pcat
services. This sets an additional task for the mfegndocuments to enhance urban protection meagures
these areas. The preparation of the 2021-2035 & fltin of the Republic of Serbia is underway, Wwhic
affirms the cultural heritage as a resource ofasnable development as well as of national, rediana
urban identity as one of the general objectivespattial development. This paper presents the sestihne

of the initial analyses of the draft plan. It inaies the need to establish a common platform fer th
protection, planning and sustainable use of cultwgdtage in Serbia. This platform should actheieé main
levels; firstly gathering data on cultural propesti secondly compounding all formal and informal
documents relating to cultural heritage, especiddlyspatial dimension; and last but not leastpiving a
wide range of participants in the protection, pilagrand management of cultural heritage.

In accordance with the contemporary debate on thesarvation and planning of cultural heritage,
sustainability is one of the common denominatorsamfservation and urban planning. However, theee is
lack of a balanced and holistic approach to mampdavelopment and focusing on sustainability. Imgo
so, conservation would be a major componeont, moteditist niche’, and conservationists would be
important stakeholders in the planning and decismaking process (Chakravarty, 2017). This problem i
particularly obvious in developing countries (Sberg, 1996). In addition, it is important to noteit
neglecting the spatial dimension of cultural hgmtan terms of character and place identity remaigkbal
problem, mostly due to institutional and sectoraisibn that has negative spatial effects (Samu&4,0;
Bienstman, 2011).

The paper primarily points to the relationship begw the international and national frameworks far t
protection, planning and use of cultural heritagel o the existing capacities for reviewing thetigpa
dimension of cultural heritage in current spatiedelopment policies and strategies of the Reputbligerbia
(RS). It then presents strategic planning of caltureritage in Serbia in the spatial plan instrumen
Particular attention is given to the treatment wifural heritage in planning documents that arepsetb in
accordance with higher order plans and their gratgoals, whose implementation directly affectarayes
in space.

3 THE RELATIONSHIP OF THE INTERNATIONAL AND NATIONAL FRAMEWORK FOR
THE PROTECTION, PLANNING AND USE OF CULTURAL HERITA GE

3.1 Current international guidelines and trends

The following international charters in the fielflthe protection of cultural heritage have beeifieat in
Serbia: Convention Concerning the Protection ofWharld Cultural and Natural Heritage (UNESCO,1972,
ratified in 1974); Convention for the Protectiontbé Architectural Heritage of Europe-Granada (@duwf
Europe, 1985, ratifed in 1991), European Conventianthe Protection of the Archaeological Heritage
(Council of Europe, 1992, ratified in 2009), Contren on the Value of Cultural Heritage for Socié¢Biaro
Convention, Council of Europe, 2005, ratified in10), European Landscape Convention (Council of
Europe, 2000, ratified in 2011).

3.2 Current development policies and strategies

The map of strategically important public policycdments of the RS (available on the website of the
Government of the RS, the Public Policy Secretariatludes various planning areas. There are sill
documents in the field of culture (the Draft Stggtdor the Development of Culture of the RS fron120
2029 is in process). In the field of urbanism, gbgtianning and construction, the Sustainablelatefrated
Urban Development Strategy of the Republic of Senmtil 2030 was adopted, in which the theme of
protection and planning of cultural heritage wadradsed within the framework of urban settlementt)

the overall goal of improved and harmonised quaiftyurban organisation and accessibility of urbaace.
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3.2.1 Policy of Cultural Heritage Development

The Strategy for the Development of Culture of BR® 2019 - 2029 defines three priorities: personnel
development (education, digitalisation, developmehtcreative industries); infrastructure developimen
(development of new and reconstruction of existimigjects and spaces in the function of culture,
improvement of the conditions of protection of ouwdtl heritage, information and communication
infrastructure, physical relations and networkinghwdigital technologies); and European integratem
international cooperation (participation in EU pragmes and projects, conformation to international
standards). The Strategy points to the need toawepthe legislative framework in the field of prctien of
immovable cultural heritage and aligning it witretinternational charters in the field of culturaritage
protection that have been ratified in Serbia so far

The Sustainable and Integrated Urban DevelopmeateSly of the Republic of Serbia until 2030 is &lmu
policy document, addressing the topic of proteciod planning of cultural heritage within the frameek
of urban settlements, and defining the overall ggalimproved and harmonised quality of organisation
accessibility of urban space. Development policinitine with the binding policies and documentstioé
United Nations and the European Union.

3.2.2 Spatial aspect of the policy of cultural heritaggelopment

The Strategy for the Development of Culture of R& 2019 - 2029 suggests the digitalisation of hgef a
cross-sectoral approach, stronger partnership leetvaeiministrative and professional institutions tioe
protection of cultural heritage and urban and spatianning, in particular by adopting managemdah®
for certain types of cultural heritage and enactspgtial plans for certain types of immovable aaltu
property. The strategy indicates that due to indetepdecentralisation and a non-unified system of
protection services, the immovable cultural hegtagthe RS is in an unequal position, i.e. it chefseon the
financial and personnel capacities of individuatitutes and municipalities, which differ signifitey and
are insufficient in many cases.

In accordance with the spatial dimension of thet&nable and Integrated Urban Development Stratégy
the Republic of Serbia until 2030, priority are&sidan intervention have been identified, linkidgntified
development problems with concrete locations thtecting local integrated urban development stiateg
to priority funding projects. Spatial units withltual and architectural heritage and importanerefce
points of cultural and historical development obam settlements and groups of urban settlements wer
singled out, due to the need to extend the suliegrotection and the notion of cultural heritagdwe
following interventions are proposed: rehabilitatiand revitalisation of buildings and architecturatitage
units, an integrative approach to the protectiorcwfural property and urban protection of buildingnd
entities which are not under institutional protenti especially from the second half of the 20thtuemn
adaptation of architectural heritage facilitiesrtodern requirements, such as energy efficiency.shMes to
achieve the objectives of the Strategy are combaret! applied to: urban reconstruction of centralaar
areas; urban regeneration of parts of urban sedtliesrexposed to devastating processes; reactivatidn
development of brownfield zones, complexes and sitéh industrial heritage; protection of buildingad
units which are not protected as cultural assetgenefficient use of units with underutilised stures;
landscaping and preservation of public spacesuardf renewable energy sources.

4 STRATEGIC PLANNING OF CULTURAL HERITAGE IN SERBIA T HROUGH THE
SPATIAL PLAN INSTRUMENT

The planning system in Serbia has similar procexlasein most countries with a comprehensive plannin
approach and the principle of hierarchical inteagraof different spatial plans - from a larger seayg spatial
plans to a smaller scope of urban plans. The SRlda Instrument is a strategic document defirtimg
goals and principles of spatial development ofdargpatial units. In particular, it defines therplang units

of common spatial and developmental features, fuckvsmaller scope planning documents will be agldpt
(typological classification of areas), as well && tspatial development of transport and infrastmect
systems of general importance. Prior to the Sp&tiah currently under development, the 1996 and 201
Spatial Plans of the RS were adopted.
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4.1 Key objectives, planning solutions and priorities ér development in the field of cultural heritage
protection in the previous Spatial Plans of the RS

In the 1996 Spatial Plan of the RS, besides prawgmaterial remains of different cultures develbms
Serbian ground, the emphasis is on the importafigareserving national identity through strengthgnin
awareness of cultural heritage and the importafi@omtinuity in the development and use of immoweabl
cultural assets, through their reintegration inte tcontemporary context of life. The protection of
immovable cultural property is considered an iraégrart of the development of society, and cultural
heritage is considered an activator of the devetoyrf various activities that can have economieats.
The protection includes not only registered immdeatultural property, but also a heritage which was
included in the regime of protection, especiallynptexes, objects and places from 19th and 20thugest
This implies a revaluation of cultural heritage @mdeven territorial presence of protection.

In the 2010 Spatial Plan of the RS, the developmémultural identity and territorial recognitioméh the
promotion and protection of natural and culturalithge as a development resource is one of therglene
principles of Serbia's spatial development, whiainis also part of other general principles: suataility,
territorial cohesion, formation and strengtheningf networks of cities and towns that can provide
development of complementary functions and publiegte partnerships. Cultural heritage is subject t
protection, regulation and use (controlled and anable) in accordance with European regulationd an
conservation standards and is treated integrally matural heritage and landscape protection. gggnative
territorial approach implies further systematisataf cultural heritage and the development of netwamf
natural entities and cultural landscapes that eotepted or have special values.

4.2 Basic concept of spatial development in the fieldfaultural heritage protection in the previous
Spatial Plans of the RS

The 1996 Spatial Plan of the RS provides plannirigegtion measures for three types of areas: peutec
urban structures and urban environments, ruraliteatbre and sites, and archeological sites. This
classification corresponds to the categories of awable cultural property in the system of valoiisatof

the protection services and in that sense fa@htatnplementation. It is important that the pregidi996
Protection Plan of the RS suggests additional eaptms of the territory of the RS in order to yuiecord
cultural assets, especially in large spatial usuish as e.g. the valleys of large rivers (Danubaravh, Ibar),
etc. Also, additional research is needed to revtsvprotected environment of cultural propertyrtolude
other spaces relevant to the experience and pegiwenbf the property. Given the uneven distributiaf
cultural property on the territory of the Republiceater attention is suggested regarding planpiatgction

in areas of poorer heritage. Important advancehkarfield of planning protection under the previdi#96
Spatial Plan of the RS relate to the importanceleftifying and delimiting a territory into partsat have
homogeneous features, according to certain critdifigs further enables the planning of settlemdnts
historical and topographical units in the way thegre created. Particular emphasis is given to the
importance of harmonising transport and infrastradt corridors with cultural heritage zones, aslvesl
ensuring the accessibility of cultural monumentsated in hard-to-reach sites (medieval and eardiyae
fortifications).

The 2010 Spatial Plan of the RS introduces an iate@ territorial approach to the protection oftetal
and natural heritage and landscapes, in accordaiticeEuropean standards of protection. This impthes
introduction and definition of cultural areas, whiwill then be divided into zones with varying dees of
protection and treatment of cultural heritage. fsiccultural areas have been identified that staekeive
special treatment, regardless of their status wite protection services. Although this approamhtributes
greatly to the recognition of cultural heritageaa®source for sustainable development, the probdemains
of a legal and institutional framework of protectithat is still inconsistent with contemporary censation
approaches, which raises the question of the ptigsibf implementing planning recommendations. In
accordance with the general principle of territodahesion, the division of the territory of Serlddo 7
large spatial units with their particular geogragathi historical, functional and cultural charac#ds is
relevant for the planned protection of culturalitagre. In addition, the previous 2010 Spatial RIathe RS
identifies three development directions whose dgwekent would incite spatial integration and funetib
connectivity of regional entities. Particularly ogmisable are the key characteristic entities abpigats/
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They are: urban centres, points of intersectioimgiortant corridors, objects of cultural and natineritage,
objects of social infrastructure, symbols of statsh

4.3 Assessment of the realisation of the concept of gf@d development in the field of cultural heritage
protection

The reports on the implementation of the SpatiahRif the RS (2011, 2012, 2013, 2014 and 2016) shew
state of spatial development indicators of the R&lisation of priority strategic projects from tBeatial
Plan of the RS and the spatial planning documemabased on which the assessment is given oftatiess

of spatial development of the RS. Indicators aserttmber of protected cultural assets in the avear¢e:
the Republic Institute for the Protection of CudluMonuments of Serbia) and the number of immovable
cultural assets enjoying prior protection (sourcegional institutes for the protection of cultural
monuments), according to legally defined categaaie$ degree of protection.

The Report on the Implementation of the 2010 Spd&ian of the RS (2015) estimates that there are
significant differences in the number of protectettural assets between administrative districts that, in
general, the number of cultural assets is incrgasihereas trends of disparity and spatial coheaien
stable. The number of cultural heritage sites amédgral entities under previous protection is deatj,
whereas long-standing value trends are stable.gbinted out that, in order to gain a better ustdeding
and a more reliable assessment of the realisafighi® indicator, additional spatial developmenitezia
should be provided in the future. The largest numddferecorded cultural assets is concentrated é th
Belgrade and Vojvodina regions (the Danube Regiahjch are the most economically developed, while
the sites on the World Heritage List are conceetiat other regions (south, east, west).

There is a constant increase in the number of decband declared cultural property, whereas thebeuf
cultural property under previous protection is tagmation or declining. This is a consequence efdlow
process of declaring property, as well as the umewethodology of record keeping in all protection
services. There is a need for additional reconaacss of the terrain. For spatial development, ttopgrty
enjoying prior protection must be treated in thexeavay as the protected cultural property. ConVgréee
preparation of spatial plans should include themdiag of cultural assets, whereas planning docisnat
are directly implemented (urban planning, speciaippse spatial plans and spatial plans of locdl sel
government units) should define the rules of retjplaand construction.

The following strategic priorities are defined hetsub-area of Protection and Sustainable Use bfir@u
Heritage: arrangement, presentation and managenfidddman sites in Ni§ and Mediana; development of
national and regional "cultural pathways"; develepmand adoption of management plans for cultural
property on the World Heritage List; preparationnamination files and management plans for cultural
property on the preliminary UNESCO World Heritagistldrafting the Strategy for the Development of
Culture of the RS; revision of the status of idiéedi immovable cultural property and compliancehwit
applicable legislation; preparation of an analydithe condition of industrial heritage facilitieceomplexes)

for the purpose of defining criteria for industriaéritage valuation in order to determine the pmte
measures for industrial facilities (complexes) e RS; identification of characteristic authentipes of
rural settlements in all regions of the RS; elationaof protection proposals for five selected typd the
most preserved authentic rural entities with momutalefeatures.

5 CULTURAL HERITAGE TREATMENT IN PLANNING DOCUMENTS

Planning documents incorporate data on protectétdrali property and conditions for their preseroati
together with instruments for their preservatiolanRing is based on the results of the work ofpttegection
service which classifies cultural assets in thattey of the RS into 4 types of monuments: spatigtural-
historical units; cultural monuments; archeologicites and landmarks; and objects under previous
protection. The regime of space protection, theunsents of protection, the size of the protecieats, etc.

is determined based on valorisation.

5.1 Regional spatial plans

In regional spatial plans, the area of culturalitbge protection represents a structural part efititegral
protection of space and environment. The concepgrofection and improvement of the environment is
based on the projection of spatial developmentclvid harmonised with the specific regional chamaof
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the landscape and the physical structure of theseints in the territory of the plan; promotiongtection
and sustainable use of declared natural and culeritage (landscapes and natural and culturalesain
settlements), their integration in space (locafigeal, national ecological and cultural networkaid
strengthening and promoting the existing and amgatiew values in the spaces in which the value of
landscapes and ambient of settlements is of patiguportance for the development (tourist, cudtareas)
that represent the part of international networmks border areas. The regional spatial plan is implaed

by elaboration of planning solutions and spatiahpglof the special purpose areas, spatial plalesalf self-
government units, urban plans and sectoral pladgpergrammes in accordance with the law, respethiag
principle of horizontal and vertical connection.

Cultural heritage in the higher order plans, esgiiscin the spatial plan of the RS, is unequallstdbuted on
the territory of the Republic (See Fig.1 in: Nikoand Mani, 2018). The lower order plans lack the results
of additional research in the planning process waild predict urban protection for valuable obgeanhd
entities that are not subject to institutional potion and possess architectural, urban, histo@eabient and
other values.

5.2 Spatial plans of special purpose areas and spatiglanning in local self-governments

In addition to 9 regional and municipal spatial ngdaseveral special purpose spatial plans for @illtu
landscapes (B3, archeological sites (Viminacium) and areas wititstanding natural features and cultural
and historical heritage (Sremski Karlovci, Radan, &-Kablar Gorge) were adopted.

In the spatial plans of the areas of special p@wptse concept of spatial development is basedhen t
determination of measures for the protection oftural property in accordance with the data of the
competent protection services, as well as on tlegdation of the protective zone of cultural assats
accordance with detailed reconnaissance in thd.fiehe most common developmental conflicts are the
uncontrolled construction of protected areas amémisprawl that disrupts the existing compact esattht
structures.

5.3 Spatial planning in local governments

The spatial plans of the local government unitsnigaincorporate data obtained from the competent
protection services and provide an overview of ¢hitural assets in the scope of the plan, togethtr
protection measures. The protection zone of immievailtural property generally coincides with the
boundary established by the competent protectiovicge although it often does not cover other arefas
importance for the experience and presentatioheptoperty.

6 GENERAL ASSESSMENT OF THE SPATIAL DEVELOPMENT OF CU LTURAL HERITAGE
IN SERBIA

In Serbia, as in most developing countries, thera problem of inconsistency of the institutionadl degal
framework with international recommendations, despihe existence of favorable preconditions for the
improvement of the already developed system ofegtmin. Cultural heritage still includes primarily
individual monuments that dominate in number thacstire of registered cultural assets. In this exnt
buildings of vernacular architecture, industriafitage, modern architecture and valuable ambieits @me
not usually subject to conservation and restorgtimgrammes, although they have significant archital,
urban, civilizational values and/or represent in@otr reference points of cultural and historical
development.

On the one hand, the current approach to the galioh of the created structure leads to the negfeihe
environment of the protected entities, and vergmfto the degradation of ambient entities, esdgdisl
illegal construction, which is a distinct problemurban development in Serbia. On the other haedhave

the problem of decaying urban settlements and béduexamples of architecture that are not recognise
through institutional protection, plans and straeg These problems must be addressed by applying a
integrative and territorial approach to culturalitage planning.
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STRENGTHS (advantages)

WEAKNESSES (disadvantages)

« Rich cultural heritage and cultural diversity

 Urban settlements with specific typological cluaesistics
* Recognizable architectural typologies

« Developed system of the protection of culturaparty

» Trend of steady increase of the number of pretecultural assets in th

Central Register of ICP (immovable cultural propert
» Programs to encourage the preservation of olscra

 Serbia's representation in programs and profectthe rehabilitation of]
the architectural and archeological heritage oftSeastern Europe, undg

the patronage of the Council of Europe and the fi@ao Commission

» The project "Digitalization of immovable culturaéritage” — Ministry of
Culture and Information and Serbian Academy of Sms and Arts ha:
started

» Several international charters in the field ofteral heritage protectior

have been ratified
* International cultural cooperation proclaiming VN&@ad the Europea

Capital of Culture for 2021; participation of Bedgie, Novi Sad, Sremsk

Mitrovica and Smederevo in EU program for cultufereative Europe

« Insufficiently developed database on culturaétss
* Non-alignment of the institutional and legal framwork for the
protection of cultural heritage with internatiomr@commendations
conventions and ratified charters
e Long-lasting processes for the declaration oftural property,
especially those under prior protection
« Insufficient cooperation of the professions imaal in cultural
heritage protection, planning and management -irgcloractical
erguides and methodologies
* Inadequate treatment of immovable cultural propér planning
documents - lack of contextual analysis and vadmatif the building
5 stock and spatial verification of individual sites
« Directing funds intended for the maintenanceusfural monuments
primarily to the technical protection and mainteren without
emphasizing the elaboration of development progrants projects
that would contribute to the integration of culfur@onuments in the
aenvironment and contemporary life
* The typology of urban structure is not sufficlgntecognized
through planning documents
» Declining urban settlements that represent ingmrireference|
points of Serbia's cultural and historical pastspezially smaller
ones, in less economically developed parts of they
» Decay of valuable examples of urban architectypes (especially|
buildings and urban units from the other half
of the 20th century and Industrial heritage)
* Inadequate funding for heritage protection, aaltunfrastructure,
cultural programs and projects
« Insufficient capacity of the cultural heritagefaction service
* Underdeveloped interpretation, animation and mtezh at the
immovable cultural heritage sites and culturaliinons
* Low level of citizen participation

OPPORTUNITIES (chances, potentials)

THREATS (risks)

» The availability of digital technologies to intege cultural property dat
into a single, central database

» Awareness of the scientific and professional jgubh the importance o
culture and the protection of cultural heritage

« Liaison between educational institutions anditasbns dealing with the

protection and planning of cultural heritage; areatducational program
for raising awareness of cultural heritage fromehdiest age
« Diversification of the financing system and emsgrgreater involvemen

of the private sector, public-private partnershigmations and funds fron

various European and international programs anddsfur(greater
representation of urban settlements in the EU progfor Culture -
Creative Europe, etc.)

« Strengthening urban identity based on culturadidiity

« Realization of projects in culture and heritagetgction in individual and
groups of urban settlements and their rural enwrent - projects in the

Danube area, wine routes, roads of Roman rulers, et

» Development of cultural tourism and urban toudsstinations with
cultural heritage offering cultural content and umat heritage in the
destination

» Development of promotion of cultural heritageesit programs an
projects in culture

» Encouraging the development of old crafts

» Promoting good practice examples

» Active participation of citizens, cultural andtiatic societies ang
representative associations in decision makinguttaral development an
heritage protection

» Development of international cultural cooperation

» Improvement of cultural heritage management imsents

ne The system of protection of immovable culturalrifage is
decentralized in an incomplete manner - it does allww for a
uniform approach to the protection of heritagednadance with the
cultural and historical significance of particutaeas

« Sectoral approach to the protection and planofraultural heritage
Insufficient cooperation between protection andanping
institutions and insufficient awareness of the neédnodernizing
protection and planning procedures

n » Decay of valuable objects and entities

« Economic underdevelopment of areas with importeattural
potential

e In urban development planning and management egrges,
insufficient recognition and differentiation of impant features of
urban structure that represent elements of theintity and potential
for development

* New typologies that violate the identity of urbsettlements due t
the dominance of investors' economic intereststigha&onstruction,
illegal construction, etc.

* The unresolved issue of improving funding foritagre protection,
I cultural infrastructure, cultural programs and pot$

5e

D

Table 1: SWOT analysis of the spatial developméimmovabl

e cultural heritage in Serbia — prepdmedhe Sustainable and

Integrated Urban Development Strategy of the RepuflSerbia until 2030 (by authors)

7 GENERAL OBJECTIVES, PRINCIPLES AND CONCEPTS OF SPATIAL DEVELOPMENT OF
CULTURAL HERITAGE IN THE 2021-2035 SPATIAL PLAN OF THE RS

The overall objective of spatial development in fileéd of protection and planning of cultural hage is to
affirm cultural heritage as a resource for sustamadevelopment and a factor of national, regi@mal urban
identity. The principles of spatial developmenthe field of protection and planning of culturarikege are:

Integrative approach to the protection and planwingultural heritage: cultural heritage consisté n

only of individual monuments and registered cultumasets, but also of objects of vernacular
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Building a Common Platform: Integrative and TerrigddrApproach to Planning Cultural Heritage within themmework of the
Spatial Plan of the Republic of Serbia 2021-2035

architecture, industrial heritage, modern architectind valuable ambient units, including the Igvel
of the cultural area and cultural landscape;

Harmonisation with international regulations: Satbicultural heritage is part of the international
cultural heritage and, accordingly, protection @fghning must be in accordance with international
recommendations and standards;

Sustainability: continued use of facilities thajognthe status of cultural property saves resources
and energy;

Cultural heritage is a resource for sustainableeli@ment and a significant impetus to the
development of urban settlements in Serbia, beapn@nbenchmark on tourist routes and
contributing to the economic development of the mamity;

Active public participation: the planning proceakds place through a continuous dialogue between
professionals and residents / users of the space;

Respect for the context is the basis for improtimgplanning methodology in protected areas and in
protected cultural assets; valorisation criterisstrie applied to the overall physical structuréhia
environment of cultural property for the purposédetermining the precise protection zone;

Digitalisation of cultural heritage for the purpoeé more fruitful interdisciplinary cooperation,
creation of a digital platform with a database armdap of cultural goods and cultural areas, with th
possibility of filtering the database accordinglifferent attributes of cultural goods; in this wiays
possible to assess the harmonised distributionuttfiral property in the territory of Serbia and,
through planned protection, to further affirm thewvér category heritage in economically less
developed areas, which in Serbia represent aretsrigh culture and history (e.g. southern and
eastern Serbia);

Promotion and presentation of cultural heritageional, regional and local identities are enhanced
by raising awareness of cultural heritage and ¢ispansibility of local and regional communities to
their environment;

Territorial approach to heritage conservation: walt heritage is an integral part of broader spatia
units to which it belongs, together with their exptal and landscape values, which imposes the
need for integrated spatial management and developmf holistic strategies and coordinated
actions of all participants involved in urban deyghent processes of contemporary cities in
accordance with international documents dealing thie sustainable development of modern cities.

Public-private partnership.

The expected effects of implementing an integragind territorial approach to the protection andchpiag
of heritage are:

Connecting institutions through digitalisation efitaral heritage, better cooperation and awareness,
transparency and visibility of cultural assets tha¢ protected, in the process of protection or
proposed for protection;

Formation of networks and sub-networks, culturaltes and cultural areas through a territorial
approach, which opens the possibility for projecaiicing, special programmes (especially cultural
tourism) for the regeneration and revitalisatiorweftain areas, which creates economic effects;

Recognition of architectural and urban heritage #rar inclusion in planning and institutional
protection in accordance with the most recent irg@onal recommendations and charters;

Strengthening of national, regional and urban itends an important lever for sustainable
development - increase of tourist appeal and caresgly economic effects;

Inclusion of Serbia in international cultural rosirecognising its cultural potential, especiallypagt
of its international cultural heritage.
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8 CONCLUSION

Integrative approach, territorialisation and digs@tion were the 3 key topics of the principlesspftial
development of Serbia in the field of protectionl @hanning of cultural heritage. They are relatedharters
and recommendations adopted at European level #ircedoption of the previous spatial plan (2010),
primarily the UNESCO Recommendation on the Histdhiban Landscape 2011 and the Territorial Agenda
of the European Union 2011.

The principle of an integrative approach to thetgetion and planning of cultural heritage is ireliwith the
first topic. Therefore, not only individual monunterand registered cultural assets are includediliral

heritage, but also objects of vernacular architegtindustrial heritage, Modern architecture anbliatale

ambient units, including the levels of the cultumeta and cultural landscape. Respect for conggxesents
the basis for advanced planning methodology ingutetd areas and in protected cultural assets.der @0

determine precisely the protection zone, valomsatriteria must be applied to the overall physgtalicture
in the environment of cultural property.

The principle of a territorial approach to heritagenservation is in line with the second topic:taual
heritage is an integral part of the wider spatigtauto which it belongs, together with their egital and
landscape values, which imposes the need for imtegrspace management and the development ofidolist
strategies and coordinated actions of all partiipanvolved in urban development processes of mmde
cities in accordance with international documemalidg with the sustainable development of modérasc

The principle of digitalisation of cultural heritags in line with the third topic. For the purposkemore
fruitful interdisciplinary cooperation a digital giform is suggested with a database and a mapltirau
goods and cultural areas, with the possibilityilbéing the database by different attributes dfural goods.
In this way, it is possible to assess the unifoyroit distribution of cultural assets in the termtaf Serbia
and, through planned protection, to further afftlra lower category heritage in economically lesgetigped
areas, which in Serbia represent areas with ritthireuand history (e.g. southern and eastern Serbia

The access analysis of the drafting of the new ZIBb Spatial Plan of the RS indicates the need of
common platform for the protection, planning andtainable use of cultural heritage. This platfohmodd
operate on three levels, first linking data on walt property; second, all formal and informal doeunts
relating to cultural heritage, and above all itatsgg dimension; and last but not least, a widegeaof
participants engaged in the protection, plannirdymanagement of cultural heritage.
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1 ABSTRACT

The university campus — for centuries an importaan building block and also in our future citigfs
tomorrow: it is impossible to imagine life withoiit But what does modern campus planning look iike
re-mixing city of tomorrow and what concepts arengdollowed to integrate the university campughe
21* century and to adapt it to digitalization and naing and develop it further?

What concepts can be derived from networks, suclstedegic alliances like the IDEA League, an
association of five leading technical universitissEurope? How do these universities help to stape
European cities, what urban development ideas e fthilow and how can they serve as a motor foanrb
development?

Based on the IDEA-League partners: Delft Universdly Technology (Netherlands), ETH Zurich
(Switzerland), RWTH Aachen University (Germany),aBhers University of Technology (Sweden) and the
University Politecnico di Milano (ltaly), these ezsch questions will be examined and analysed failde
with the aim of developing a design guideline fampus development.

Based on current plannings, such as the campusigadie Milan by Renzo Piano, the Science Cityhat t
ETH Zurich and the RWTH Aachen extensions Campusatde and Campus West, first results of the
analysis are presented below. Important aspectswilaalso form the first cornerstones of the dgsi
handbook are the “24-student campus”, “outdoor spand the “recreational area”.

Keywords: IDEA League Universities, campus develeptmredesign, future cities, urban development

2 INTRODUCTION

What exactly is meant when we talk about “Futurge€i, “Re-Mixing the City: Concepts and Perspegsiv
for Mixed Use in Future Cities?” (REAL CORP 2020n# are the uses, the building blocks, the contents
that put together such a future city?

Especially in Aachen, one of the most important ngest urban building blocks is the universitgmely
the RWTH Aachen University. Campus development gladning is not only in Aachen a current topic of
urban development. Universities are growing, stutdembers are increasing and more and more people a
deciding to study after school. Society is increglsi transforming itself into a knowledge society.

Growth, digitalization and new media have an immacthe teaching units of the universities andddhem

to adapt and change again and again, regardlegeiofsometimes centuries-long traditions, suchihas
RWTH Aachen University, which is celebrating itsOlfs anniversary this year. Universities are thus
involved in constant processes of change, whiclonbyt affect aspects of content or the further tgvment

of curricula, but are also physically manifestedhia expansion of campus areas in the urban spaspite
digitalization, the physical presence of the ursite¥s remains untouched, current surveys showdiraiand
for student learning jobs and places to stay atuthieersities is constantly growing, and that dily#ation
itself requires increasing space. This is becaaseess and technical infrastructures also requiigeausity
buildings, and despite the fact that more and ntectures are available on the Internet, new rekearc
clusters and university departments are being deedl and built.

Not only are new research areas increasingly emgrgiut digitalization also leads to ever new nekso
University departments and research institutiores @ambining forces in an interdisciplinary way, eve
beyond national borders. One example is the IDEAgue, an association of the leading European teghni
universities. Technical and scientific exchangejcWwhis currently already taking place in the fiebd
traditional engineering subjects, also represegtgat potential to be used on an architecturallev

All of these five universities have faculties otlaitecture and the question that now arises is timse
renowned universities can help to shape their htomens and cities and thus be a motor for urban
development? Can this network be used to develaprguprinciples for urban development and whatlgoa
can be identified and how can future urban planbiggefit from the knowledge gained?
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Campus Development of the IDEA League Universities

In summary, the objective is to analyse the aforgimeed research questions in more detail with neb¢@a

the IDEA League locations and to derive guidingngiples from them as to how future campus developme
should be designed. In this process, we will takeloser look at how campus development and urban
development concepts of the European universitywaorit of the IDEA League work and how they can be
mutually dependent on each other to develop fudesegn principles and concepts.

This goal is to be achieved by analyzing the axgstiterature and planning documents, by on-siseaech
and interviews with planners, in order to be ablenip the developments and active planning inidie 6f
campus development.

3 CAMPUS DEVELOPMENT

By definition, the campus is the site, the fieldwhich the university with its entire number of s is
housed, but how does one develop such a campugassms of urban planning today?

From historical sources, universities have devealopeurban locations with an exposed location @firth
main building (Kruschwitz 2011: 218). The inneryctonnection between university and city was ndy on
identity-forming for university life but also fohé entire city.

However, the question that now arises is, how bhasg same old inner-city universities develop efthure
and what will future university development modatsl campuses look like?

The IBA Heidelberg is running from 2012 to 2022 enthe heading “Knowledge Creates City”. The IBA is
concerned precisely with the question of how ursigrand city and the associated development work
together.

But where exactly is the campus development goirgrfay the campus is no longer just the former figtd
IS much more the outdoor space around the indiVidiaersity buildings that is gaining in importancl he

public outdoor space is increasingly becoming aeltor living and working through digitalisation cin
mobile user terminals.

On the one hand, our teaching is also becomingasingly digitalized, with lectures being retrieleabnd
traceable from the Internet. The time students dpmen campus is being reduced, but at the same dime
contrary development can be observed, with studeateasingly visiting study and work rooms on casp
to meet and let ideas grow through chance encauriée world is becoming increasingly networkee, th
campus of tomorrow will be different from the meiace where knowledge is absorbed, but what dags th
mean in terms of urban planning and architecture; €an one learn from such networks there as well?

These campus development analyses are to be exharideexecuted on the basis of five leading teethnic
European universities, which have joined togetbdotm the IDEA League University Network.

4 THE IDEA LEAGUE UNIVERSITIES

4.1 The ldea of the IDEA League

The IDEA League is a strategic alliance of currefiitte leading European universities, which pursioe
goal of representing Europe as a leading technodmgl/innovation location worldwide. The five resdmar
oriented partner universities have a high inteometi reputation and educate future generationsgiheers.

The title of the IDEA League goes back to the nameshe four founding universities. These include
Imperial College London (United Kingdom), Delft Wersity of Technology (Netherlands), ETH Zurich
(Switzerland) and RWTH Aachen University (Germariy)addition, ParisTech (France) joined the league
in 2006. Imperial College London and ParisTech relveady left this network and were replaced in2b¢
Chalmers University of Technology (Sweden) andUheversity Politecnico di Milano (Italy) in 2016.

For Imperial College London, the reasons for legvine alliance were financial, and for ParisTetle t
reorganization into Université Paris-Saclay (URSEhlaefli 2014)

The League is an alliance whose name “IDEA” stafudsits basic attitude, namely to act less out of
lobbistic, political interests and more with thetimation of a common exchange of ideas. (Schl@éxi4)

In addition to the function of the best possibledpean representation, the network aims to linkassh
and teaching and to promote technological exchargk knowledge sharing between leading European
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technical universities. Through exchange prograngssammer schools, for example, students and stient
in many fields of study come together to network timiversities.

4.2 Urban Development in the European Context

Especially in the field of architecture and urbdanping, however, very little discourse takes plac¢he
context of the IDEA League, which means that théemial of different urban development ideas and
concepts within the university network is not exigd. Especially with regard to the urban developme
planning of the campus areas in the individual IDE2ague cities, synergies could be used and siesteg
could be exchanged and thus mutual inspirationi@arthing could take place.

What role do urban planners play in these developrsigategies and which actors work together isehe
campus development processes?

The intention is not only to achieve a functionicgmpus planning, but also to create a “livable”dity
which there are no urban parallel societies betweewversity and city society. The aim is to creat&ity
for all” that integrates knowledge into the citydathus allows the public welfare of an interlockiagd
multi-layered urban society to be experienced.

Furthermore, it is not only the spatial integratminthe university into the city that must work,tkaiso a
social integration is crucial. The university musit see itself as an elitist, difficult-to-accesan
component, but rather it must be accessible abwarlevels, to all social classes, in order to bie &0
integrate itself really actively into the city stture. Recent efforts such as children's univessitstummer
schools or the concept of study courses for sesitaens contribute precisely to such an openinghef
university and create integration and networkinthwie city. Due to the subliminal use of the unsity in
the everyday life of the non-university urban p@pioin, a natural and true integration of the ursitgrinto
the urban fabric is achieved.

This aspect also leads to the fact that the urbagefs of university campuses, which often showd haban
breaks, begin to intertwine with the usual urbawrita because the campus areas are then also ydéd b
entire urban population. A prerequisite for thiswever, is that the university understands andgdssihe
areas around its research buildings as atmospbetgdoor spaces and recreational areas of the nttydaes
not see them as purely functional, as a park arbhish dump. The integration of gastronomy, salet a
recreational areas, as an extension of the urbamises, especially at the edges of the campillsaliow
the campus to be successfully linked to the city.

4.3 Future Campus

“The identity of a city cannot be measured” (RercB819: 27), but it is particularly the interplay the
individual city components that makes up the idgrdf a city. A university is also one of theseydiuilding
blocks and the example of the five IDEA League arsities shows how campus planning and development
can be thought of in very different ways in conimttvith the city.

How do these five differently sized cities of theague deal with the challenge of campus developaraht
how can a university influence an entire regiometropolis?

The examples of Aachen, Zurich or Delft show howbglly identity-giving for the entire city are thei
universities, whereas Milan or Gothenburg are meaessarily known primarily through them.

However, the connecting element of these five usities is that they are constantly growing ana dlave
to expand spatially, resulting in five very diffatecampus development systems, which are to be/sathl
and compared.

A campus development is currently taking place itaM Milan is not only known for its universityub
increasingly sees itself as a city of science, @nedPolitecnico di Milano with its inner-city locahs the
Campus Leonardo and the younger Campus Bovisalshatbmplemented by the Renzo Piano Campus. The
Renzo Piano Campus will be created by redesighiagcémpus areas along the Via Bonardi. The decisive
design element is to connect the individual salitamiversity buildings by means of new buildinggdao
open up the intermediate areas, the exterior dpaceeans of intensive greenery. This will creatweable
campus and a completely new urban area of knowledge
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What exactly is the so-called “Science City” (SctirdD04: 3) as propagated by the ETH Zurich asnapces
and urban development system and what exactlyeisntiplementation of this idea of a sustainable city
district that includes knowledge locations?

In 2010, the new ETH Zurich Honggerberg campus awearded the European Science Culture Prize. This
campus area, located on the outskirts of the city putside the city centre, is aimed to becomenthe
flagship of ETH Zurich as "Science City". As an arpion opportunity for the university, which is wadty
located in the city centre, an attempt was madgréxtly shape the aspect of the stay on the cartpasgh

its location in a former natural recreation aréapugh living and sports facilities.

In the same way, the example of RWTH Aachen Unitseralso raises the question of how campus
development clusters in Aachen West or Aachen Melainction detached from the innercity campus.

RWTH Aachen University is a constantly growing goaaf new faculties and comprised 32,240 students in
the winter semester 2010/2011, which has now isetdo 45,628 students in the current winter senest
2019/2020. (RWTH Aachen University 2020)

Particularly in so-called university cities such/fsschen, the university is the largest employer elodely
interwoven with the city. But campus expansions inggeasingly being relocated to peripheral logaio
which means that the city loses the positive infieee of demographic change and thus also part of its
identity as a university city.

Another guestion that can be derived from this eisjgethe question of if a university in its furastias an
economic real estate player and employer wouldhageé to intervene much more strongly with its casnpu
development in the context of urban developmemwtder to do justice to its identity-forming role?

An example of this would be the campus developmahBWTH Aachen University. With its newly built
research clusters on the Melaten campus, the willydras moved away from Aachen city centre. But
RWTH Aachen University is continuing to expand, andlune 2018 it purchased the Aachen West area, a
disused railway area at Aachen’s Westbahnhof stafibe university now has the opportunity to buld
completely new campus in the link between the pabiinner-city Mitte campus and the new Melaten
campus, and to build a new piece of the city asveldper, so to speak.

RWTH Aachen University will thus not only becomeeoof the largest research campuses in Europe, but
will also have the opportunity to connect its camp@umeas. In contrast to the campus developmeritein t
Melaten area, the goal was once again definedomigtto create more university and research clagteat

are completely empty at night as on the Melatenpzemnbut also to revitalize the west campus withisigg,
shops, restaurants and cultural offerings. Thetorethat now arises is whether RWTH Aachen Uningrs
will be able to create the so-called 24-hour camgngif it creates an integrated new urban quavitr the
campus.

Furthermore, the question arises if an integratédrudistrict is created when living on the camysusnly
planned for students or university members. Ondhe hand, this would create a ghettoising, planning
definition, while on the other hand, it would hedptackle the acute housing shortage for studétuaever,

in view of the prospect of the Re-Mixing City, attractive residential area should be created orpoanfor

all parts of the city’s population to ensure thas part of the city is not only busy during thensester.

5 CONCLUSION

In summary, the first results of the campus analysiMilan, Zurich and Aachen show the aspect oé-a
mixing city. An essential component of a functiapifigh-quality campus structure is the integratidn
mixed use. City and campus development must begttiand developed together so that they are pebitiv
interlinked. The campus must be designed like aepid quality city and not like a collection of tdty
buildings that seem abandoned at night.

The often mentioned and demanded 24-hour campbsassd on exactly this model of mixed use. It is
especially the main attraction of living that leddsa 24-hour revitalization of a campus area. Aitpae
side-effect of the residential use is a public ¢t connection that must be guaranteed 365 dyg=al
whereby learning rooms and, for example, sportslities on the campus are also well connected at
weekends.
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Through a connection with gastronomy, utilities andtural offers, living on the university campuseif
becomes an attractive area of public life anddtuihed in the urban space.

This makes it clear that living is the guaranteedd4-hour lively quarter and that this aspectutthde
taken into account in new campus developments t@nsions. Regardless of whether it is an inner-city
campus area or a spin-off, the remixing city asjgessential for a qualitative atmosphere on #drapus.
From an inner-city point of view, the campus mustsieen as a piece of the city and try to develtptier

in a peripheral location, otherwise industrial alika structures will be created and the homogegneitthe
campus landscape will break up urban structuregrevent them from being created. It is preciselg th
homogeneity of a single use that is responsibleHercreation of a ghost campus, where after tlieogén
lectures and on weekends areas lie fallow anddbengal of urban building blocks is not used.

This aspect leads to a further analysis resultréiselence areas. As banal and simple as this tasysc
seem, it is also decisive. The aim is to increhsequality of life on the campus. Because it i<isedy the
intermediate areas between the lecture hall anddh@nar rooms that allow time for creativity tovel®p
and create space for encounters. It is about ogeaticampus where people like to be in the city ereh
spend their free time. Because this is the breedmgnd for new ideas, initiatives and start-uparidus
studies show that boredom promotes creativity amal tmportant it is in the development of children t
awaken their own creative will and fantasies. Lacggporations have also taken this insight on beed
create consciously atmospheric lounges and aressnmalate their employees’ idea development thihoug
brief relaxation phases. The campus therefore naesds where people like to get bored and simpbeli.
Today's working time models are becoming more aondenfiexible and longer, so places to relax on the
campus are essential, and it is also essentidfeo aatering in the later evening hours. It is acteptable
that elitist research is carried out on the unitgersampuses of today and that new research chister
constantly being created, but that the essenfi@structural aspects of daily needs do not groth triem.

This aspect also leads to the third result of thayesis, the external space / interspace. Whathmasg been
simple pathways or traffic areas in the past is nead much more naturally as outdoor space. Pplalaes,

but also open staircases are becoming meeting e recreational areas in public urban space. The
outside space is getting prominent. Since workind Earning is no longer limited to libraries orwey
connections due to the progressing technology,ishmow possible on the entire campus and espgarall
the outdoor areas. Some university campuses hamagad to create and secure atmospheric outdooespac
or even green spaces, but many campuses are anwation of different solitaires from different dates.

The challenge now is to combine them into an atimesp campus by upgrading the exterior and
intermediate areas and creating recreational spaces

These initial results of the analysis will servelasic building blocks for the design guidelines avill
provide a more in-depth analysis of how the différaniversity cities deal with these issues. Countr
specific planning ideas and approaches on the ypksming level will be considered and worked aut i
further steps in order to create a design guiddliménner-city campus development as an objectind
imlication of research.

6 REFERENCES

Kruschwitz, Claudia: Universitat und Stadt. Baulickenese von Universitatstypen und deren Bedeutur8taaitraum. Aachen,
2011.

Reicher, Christa; Tietz, Jurgen; Utku, Yasemin; BadKultur NRW: Big Beautiful Buildings. Die Nachkriegsderne im
europdischen Diskurs. Essays. Dortmund, 2019.

RWTH Aachen University: Daten & Fakten, 2020, [os]itnttps://www.rwth-aachen.de/go/id/enw [12.03.2020

Schlaefli, Samuel: Neue Ideen fiir die ,IDEA Leagu2014, [online] https://ethz.ch/de/news-und-vetalhsngen/eth-
news/news/2014/03/neue-ideen-fuer-die-idea-leagmé[th2.03.2020].

Schmitt, Gerhard (Hrsg.); Feireiss, Kristin (Hrs@€pmmerell, Hans-Jurgen (Hrsg.): Science City ETHich. Berlin, 2004.

REAL CORP 2020Proceedings/Tagungsband ISBN 978-3-9504173-8-8 (CD), 978-3-9504173-9-5r(pri M
15-18 September 2020 - https://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, PetEILE, Pietro ELISEI,
Clemens BEYER, Judith RYSER, Christa REICHER, CapEhIK






reviewed paper

Campus Sustainability Appraisal in Nigeria: Settingup Sustainable Attributes for Higher Educational
Institutions

Yusuf A. Adenle, Yi Sun, Chi-Kwan Chau, Edwin Chan

(Yusuf A. Adenle, Hong Kong Polytechnic Universify 902350r@connect.polyu.hk)
(Dr. Yi Sun, Hong Kong Polytechnic University, yirsk@polyu.edu.hk)
(Dr. Chi-Kwan Chau, Hong Kong Polytechnic Universitij-kwan.chau@polyu.edu.hk)
(Prof. Edwin Chan, Hong Kong Polytechnic Universegwin.chan@polyu.hk)

1 ABSTRACT

Sustainable campus development has gained theiatter several policymakers and urban plannergiwit
the past decades with different campuses acrossvomiel claiming to be sustainable or have adopted
initiatives of becoming sustainable. The differeuls for assessing sustainability in higher edocatannot

be utilised in all institutions across the globe do factors such as regional variation. This paséablished
and formalised a systematic approach to comprelegsieview sustainability indicators identified I8
campus sustainability assessment tools. Theredfetter social media and an online big data analieol
were utilised in selecting environmental-basedanability indicators for higher educational ingtions in
Nigeria. The rise in the use of social media ambmggiary institution stakeholders ensures thétetter
understanding of environmental challenges can bieatefrom the perspectives of these stakeholders.
findings from the comprehensive review of the del@d 3 tools reveal that there are variations insibts of
their sustainability indicators and selection pssceNone of the tools have compatible indicatorcémpus
sustainability appraisal and none of the toolssetil social media and big data technology to arsivéhe
adopted set of indicators for their appraisal framok, threshold, and rating. We identified energy,
environment, transport, infrastructure, waste, aater as the major categories for sustainabilitidators

in Nigeria. The current research gap identifiedhfriderature strongly justifies the purpose of tsigdy that
setup sustainability indicators that are pecul@tdrtiary institutions in Nigeria that will bringbout an
appraisal framework and also give room for campusesompare their sustainability performance and
interchange of standard practices.

Keywords: Elastic stack, Campus sustainability,ifonedia data, Nigeria, Sustainability indicators

2 INTRODUCTION

For several decades, campus sustainability appi(&@S#) has been identified as a paramount inieitn
different academic disciplines such as urban pltemnurban design, environmental design, landscape
architecture, social sciences, and others. ResearcBSA differs based on methodology, aim, objesjv
nature of the study and the local conditions ofltleation where it is being carried out. Differeasearchers

in academic fields have an interest in multipleeasp of CSA, therefore its implementation has been
initiated, conceived and measured differently diree. While some scholars are interested in theaagg

of sustainability courses in tertiary institutiomsirriculum, research, scholarships, and campugsatipss;
others are paying attention to sustainability aatiog and outreach to the larger society. Accordiog
Sonetti et al. (2016), CSA “have been used for ntbas a decade, as tools for identifying best prest
communicating goals and experiences, and measyingress towards achieving the concept of a
sustainable campus” p.2. A sustainable universitgefined by Velazquez (2006) as “a higher edocxii
institution, as a whole or as a part, that addseedegolves and promotes, on a regional or a gltshal, the
minimisation of negative environmental, economagistal, and health effects generated in the usbeif
resources in order to fulfil its functions of teawh research, outreach and partnership, and stiswvar in
ways to help society make the transition to suataanlifestyles“p.30.

Different scholars at university, non-governmentebuntry-level in addition to the United Nations
Environment Programme (UNEP) have established itsoliatings, models, frameworks for CSA as a tool
to evaluate the level of environmental, social,nernic and institutional sustainability in higheruedtional
institutions (HEI) campuses. In such an appratbe, first task is usually the identification of tharious
dimensions and attributes of the CSA in HEIls sg#tinIn general, the CSA attributes are categoiiisied
main criteria, sub-criteria, and indicators. Theraichy and number of CSA criteria and indicatpescdied
and addressed in different tools are numerous #fet fom framework to framework. However, despite
various definitions of CSA, a larger percentageeasfearchers in the area of campus sustainability te
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always conduct their studies with the approachtt@aCSA framework is multidimensional. They algoes
that CSA tools have subjective and objective attdb and that these should serve as the foundaiticSA
as a whole.

CSA studies in HEI campuses have been driven bythieed Nations Environment Programme, Education
for Sustainability Development Innovations Progragsnfior Universities in Africa (Lotz-sisitka 2013hch
many more. This trans-continental, extensive dgaramt and utilisation makes the CSA an effectigeful
and practical approach of measuring and ratingirttqeact of campus developmental and sustainability
policies. As a result, CSA can be referred to asagmatic tool that gives a broad base of inforamafor
HEIs authorities, administrators, campus planremd, local policymakers. For instance, the outpfitSQA
exercise can be utilised by HEIs policymakers taleate the accomplishment of their policies andoact
plans. The appraisal of sustainability at the Hiel can also be perceived as a way of monitoriranges

in HEI stakeholders’ view of the level of import@néor improving campus life and direction for fugur
development in developing nations like Nigeria.

Nigeria is a country located in West Africa withgeucrude oil and gas reservoirs and is among thetges
with the highest Gross Domestic Product (GDP) irricaf The country was transformed from an
underdeveloped sub-Saharan African country to aeplosuse in Africa mostly due to huge revenue froen t
sales of crude oil. The spontaneous developmennhiversity campuses to meet the demand of the huge
population of the country and the migration of deofsom the hinterland to the urban centre for the
acquisition of higher education degrees had leth¢odifficulties of initiating and implementing neand
adequate facilities and infrastructure. These ehgks have been creating some significant impacthe
people residing within these HEI campuses and gmaiirons. Urban planners and government offidialse
been formulating plans and policies to curb thdsdlenges without any significant improvement |egdio
the need for CSA research. In approaching theskeolas, there is a need for the establishmentnof a
assessment tool/framework for the appraisal of emmenvironmental development within the HEI
campuses in Nigeria with a corresponding policy manon campus environmental sustainability. To
achieve these enormous tasks, there is a nee@ttorgsup sustainable appraisal indicators thatimiae
with the situation on campuses within Nigeria.

Despite the high investment in planning, desigrang establishment of HEI campus across the gemmablit
zones in Nigeria, there is an absence of metriceppraise the environmental sustainability of these
campuses for adequate quality of life. A comprelheneeview of the literature reveals that studistg
social media data and or big data analysis toaktertain the peculiar sustainability indicatorshef region
where CSA techniques are being implemented habe®t conducted before. Despite the focus of some of
the targets of the Sustainable Development Godls563 on information and communication technology
(ICT), it can be observed that this has not bedlg fonplemented. This study utilised a technologixen
(open-source software and social media data) metbgy that bridges the gaps in existing researah an
produces an outcome that has the potential of engsliveable campuses and cities for all. The fingsdi of
this study are also very useful for all professlsmia the built environment as well as researcivetbe area

of sustainable and green campus planning. It Vélb aerve as the foundation for studies, projeansl
research on CSA in Nigeria HEI campuses.

3 LITERATURE REVIEW

3.1 Social media Data and Campus Sustainability Apprail Research

The social media has completely changed the waplpembmmunicate within the last decade. Different
social media platform provides a huge volume abiimfation which has led to a new field of reseancbvin

as big data. Researchers are now relying on a kmrgmunt of data from various social media chantels
conduct social science projects rather than wadtige financial cost and time on ethnographic trips
guestionnaire survey or interviews. This is becabsesocial media is currently the most preferredns of
communication which do not restrict the users tression of their feelings within their comfortrees and
available time, unlike conventional survey and rivieawv that will require that the interviewer book a
appointment with the interviewees or encroach airtprivacy and busy schedule. At present, virtuall
everyone with access to the internet has at leasicel media platform for interacting with famiind
friends, colleagues, groups, news channels, orgdoins, politicians and institutions administrators
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Moreover, social media is now gradually eliminatihg print media, television channels, and othediene
channels. There are currently more than 2.82 hilibthe world population with internet service social
media making social media one of the highest medr®mmunication and sharing of online information
(Pitrov and Krej 2019). The increase in the usesadial media can also be related to the wireletssnet
connection to tablets and smartphones which ang teasiove around and easily accessible unlike [agto
personal computers, and desktop computers. Theectian of the internet to different devices is norena
daunting challenge in the current age and timeastrdeveloped and developing countries of the world

The social media is now transforming communicatimm physical (face to face) interaction to virtual
interaction on different electronic gadgets. Thanaatic decrease in the price of electronic gadgetsa
corresponding increase in the performance of sofifiardware, wireless connection, computer proogssi
unit and application that is being witnessed acthesglobe have given rise to the concept of souedia

big data analytics and artificial intelligence. $tias also led to the implementation of projectganous
fields like transportation, e-tourism, e-commerc®l &onstruction and environment. Presently the huge
volume of social media data mined by different agskers, analytic companies and institutions arehmu
easier to clean, filtered and interpreted in défércloud storage environments to bring about reswices or
approaches to conduction business or designinggoatation route, etc. These new discoveries enmgnat
from the use of data from social media is openiag rommercial, investment, sustainable planning and
construction opportunities. The era of experiendifficulties with the storage of a huge volumesafkial
media is gone as there are several cloud storageements that can be utilised for free or via plagment

of subscription fees. Now, the vital aspect of Hueial media big data research is the development o
models, framework or logical approach towards gdfit utilisation of the data to bring out excellent
outcomes.

In the nearest future, there is a high tendencytieradoption of social media data in several $iekdll
escalate. A comprehensive review of literaturecmistand framework for the assessment of sustdityaibi
HEIs across the globe reviews that the utilisambrsocial media data is lagging. Studies condutted
Carpenter et. al., (2016) and Hamid et. al., (20&¢pmmended the promotion and the awareness iafl soc
media roles in sustainability in higher educatidhis study seeks to bridge this gap identifiechia ¢xisting
literature and advanced the studies of environnentstainability in Nigeria higher education withet
incorporation of social media data. Currently, ¢thare several conferences, workshops, and senonars
several social media research outcomes. Altholnghetare difficulties with the use of social media for
conducting different types of research, the mostniment one is the trade-off between privacy arilityut
The difficulties of accessibility and privacy weséminated in this study by obtaining a Twitter d®per
account application as well as the use of a Pyghbbrary in addition to a complementary codes/canth
lines for accessing old Twitter data.

3.2 Elastic Stack for Campus Sustainability Appraisal Research

The three powerful online open-source softwareaftiuge volume of data analysis from single or rpldti
sources which are (i) Elasticsearch, (ii) Logstasld (iii) Kibana are jointly referred to as ElasBtack.
Each can work independently but more reliable d@hdient when incorporated together. The Elastacktis
designed to work as a software as a service lmaiitalso be used on other premises/platforms (B&ET).
The first plugin-based which is known as LogstasHdsigned to mine different or single data sourdbe
form of HTTP API, CSV file, etc. once or simultamsty; and thereafter, to modify and transfer theanda
other software, devices or plugin-based featurege(B2017). The mining and transformation of dates$
place usually in a three-phase process of (a) snfi)tfilters and (c) outputs. In most cases, ileréd data
are shipped to Elasticsearch despite having theepoivsending the processed data to other datadase
analytics algorithms. The second which is calledetasticsearch performs simple and or complex searc
operations such as query in newline delimited JS&tistical and CRUD (create, retrieve, update and
delete) operations. The third powerful tool callédbana is a visualisation internet-based platforon f
analysing, searching and viewing data that areatioed in Elasticsearch assemblage.

In summary, Logstash can be referred to as a tiolie@and parsing tool; Elasticsearch, a storagd, an
searching tool while Kibana is a visualising todlfourth product known as Beat has been recenttieddo

the stack. A comprehensive review of the literatsinews that the integration of huge open source and
commercial data sources, user-generated conteatvanious online platform, Internet of Thing (lodata,
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energy data, and open government data via the fusSkastic Stack for resolving different commercéaid

development projects have been conducted. Findiogs this review reveal that the utilisation of skee
three online tools and technologies is lagginghim projects, studies, and research on CSA. Notleeoi 3

CSA tools reviewed in this study utilised this safte in mining, filtering or visualising social madata
for conducting and implementing sustainable or gyie@Mpus research.

3.3 Measuring Sustainability in Campuses: Indicators ad Categories

Although there are several appraisal tools for meiag the level of sustainability in different pauf the
world, it has been observed that a common approfiaksessment exists among these tools. Assesgiaent
the use of indicators remains the most widely aglbphpproach by many scholars in the field of
sustainability in higher education (Alshuwaikhat akt, (2017). CSA indicators can be regarded as th
paramount component to be considered when conduatinappraisal of HEIs sustainability performance.
This is due to their provision of reliable, usefanid relevant information on specific attributes Hil
campuses. However, virtually all the CSA tools havieamework that is based on hierarchy in suchag w
that assessment indicators are categorised unitemasrdimensions, modules, aspects, principliategies,
etc. A comprehensive review of 13 documents of ékisting CSA tools reveals that there are diverse
approaches to classifying the adopted indicatots @ hierarchy. Findings show that three CSA tools
adopted the criteria approach, five adopted thegoates approach, two adopted the strategies agipeoad
the remaining adopted the module, dimension, amtipte approach each. In addition, a review ofesal
works of literature on the subject of sustainapilit higher education also shows that differentotats
come up with a diverse classification of assessnuahs into indicators as well. For instance, (Adgidi et.

al., (2017) adopted the hierarchy of assessmel#t it criteria.

Also, there are multiple approaches that have bdepted by scholars in selecting suitable indisafior the
development assessment tools for appraisal purpdbestwo most widely adopted approaches are theory
driven and data-driven. Other approaches includeal®inot limited to policy-driven, reference vauer
indicators, ecological-based and spatial basecatolis (Niemeijer 2002). The theory-driven approsxh
selecting indicators for sustainability assessmebased on the selection of sustainability indicsathat are

in line with a certain philosophical approach oedtetical framework. On the other hand, the dateedr
approach is based on the availability and easeadssing reliable and relevant sustainability dataas
discovered that the most widely adopted approadhats-driven.

A comprehensive review of 13 CSA tools shows tleaes of these tools did not provide an explanation
the selection criteria for the adopted indicat@se of the tools adopted a subjective view of wthat
developers of the tools feel appropriate for suasfaility in higher education with yearly modificatti.
Another arrived at the adopted sustainability iathes for their tools by modifying the sustaindili
indicators contained in the Global Reporting Intitie (GRI) Sustainability Guidelines and thereafter
validate the selected indicators at workshops @taguability in higher education. The remaining t@8A
tools conducted a comprehensive review of existogs to extract sustainability indicators, theteaf
adopted and developed a convenient filtering péaisthe selected indicators. After the filteripigpcess,
their final selection of indicators was concludetthwhe local expert analytic hierarchy process PAHIt
was observed that despite the involvement of legperts in the process of indicators selectionmydf the
existing CSA tools, none utilised the social methida, big data analytics tools and wide coverageda#i
stakeholders in HEI in arriving at the selectiorso$tainability indicators for their appraisal pFss. As such
this study was designed to fill the existing gagha literature. The next section presents the oustlogy
adopted for this research.

4 METHODOLOGY

There are many well-known established assessmeid taith the tendency of witnessing more in the
coming years. After conducting a comprehensiveergwf extant literature, several CSA tools weraligd
and examined. However, the selected tools forghidy were selected based on the following critfia
they are all available in the English language aadily accessible on the internet. The tools thatew
identified but not written in English such as oreveloped by the German Commission for UNESCO was
excluded from the list. (2) they are indicator-lzthegpraisal frameworks. The selection of tools taze
indicators was because they provide platforms éslyaneasurements and comparison. Appraisal tostxdba
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on narrative assessment and an account of sustainaatus were excluded. (3) they are developed
specifically to be utilised in HEIs. These tool® anostly addressing specific requirements withinlHE
campuses. (4) they are not designed for individedlary institutions but rather for institutions either
global, continental, regional and national levehd a(5) their design approach, structure, background
information, adopted criteria and indicators ateagailable in the form of either a technical manuaports,
documents or articles. Those tools that are ordased or well-known (such as The Green Plan and
Benchmarking Indicators Questions — Alternative vérsity Appraisal) but without their reference smg
were excluded.

The comprehensive list of sustainability indicattbrat are peculiar to HEIs across the world wasdezout

by identifying and extracting all the various catggs, indicators, and sub-indicators in the 13 G&#s. A
total of 55 categories, 220 indicators, and 266-indizators were successfully identified (see Tabje
Thereafter, the indicators were subjected to exmfusriteria to ensure that the indicators that anéy
relevant to the scope and focus of this study wketified. The focus/scope of this study is on paswide
(spatial) planning and measurable environmentdarpibf sustainability that affect HEIs campuses in
Nigeria. This is because HEIs campuses in Nigeaigehsubstantial geographical areas (Adeniran, 2015;
Adeniran, 2014) with severe impact and certain asrgpatial data could be extracted without reliamte
official data. The study also focuses on environt@eand spatial-based indicators due to an incr@ase
spatial decision support systems research whicmbabeen extensively covered in campus sustaitabil
research. As such, all the indicators that focuaigpects such as sustainability curriculum in HEdsio-
economic sustainability and accountability and mamoye were excluded from the list.

CSA Tools Version | Categories| Indicators Sub-
Reviewed indicators

Sustainability Assessment Questionnaire 2001 7 - -
Graphical Assessment of Sustainability in Universit 2006 4 8 59
Sustainable University Model 2006 4 23 -
University Environmental Management System 2008 3 8 23
Assessment Instrument for Sustainability in HigBducation 2009 5 30 -
Unit-based Sustainability Assessment Tool 2009 - 9 -
Three dimension University Ranking 2009 3 15 -
DPSEEA-Sustainability index Model 2011 5 20 56
Graz Model for Integrative Development 2012 5 15 -
Sustainable Campus Assessment System 2013 4 25 34
Adaptable Model for Assessing Sustainability in iidg Education| 2014 3 9 25
Ul's GreenMetric University Sustainability Ranking 2019 6 39 -
Sustainability Tracking, Assessment and Ratinge&Syist 2019 6 19 69
Total 55 220 266

Table 1: Overview of the 13 CSA tools analysed ia tudy

The stage that follows merged all the repeatectatdrs and then structured the reduced lists intp two
hierarchies. This was done to eliminate the chg#srof users of the proposed appraisal model obeioig

able to understand or utilise it due to complesgitiBor instance, (Lozano 2006) observed that thé GR
indicators are too large and made it difficult f@nchmarking and longitudinal comparison. In thecpss of
structuring the sustainability indicators to fietecope of this study, the authors carried out mihanges
although the categorisation adopted in the 13 G8Astwas taken into considerations. The uniquenéss
each sustainability indicator was investigated tase their operational definitions. This was coesat to
eliminate the challenges of differences in definamgl measuring the indicators across the seleotdd. t
Finally, the remaining indicators that are in limigh the scope of the study were used as keywardit¢red

the Twitter social media data that were mined ftamtter handles of 142 Nigerian universities (34&&l,

44 states and 64 private).

In ensuring that scholars conducting studies ondaia and machine learning related topics, Twittaz,
made available data that the users have decidedease with people from around the globe for neseas
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after an application is granted. At the initialgateof this study, Logstash was utilised to exttagtets from
Twitter via Twitter Application Programming Inteda (API). After several attempts without substdntia
data, a Python 3 library (GetOldTweets3 0.0.11)ddition to specific command lines and a specific
timeline was used to mine around a million tweetsASV format from 142 universities in Nigeria.
Thereafter, Python 3 library was utilised againhvahother set of command lines to ensure pipiranather
file in NIJSON format and run yet another commalagétash: configuration file to cloud with key). i$h
was because the CSV file format extracted datanarén the proper configuration for data analy3iken,
Logstash was used to feed the mined data intoi€3asirch for data cleaning while Kibana was used#ta
analysis. As for the identification of indicatox fsustainability peculiar with Nigerian HEIs, thpproach
adopted at this stage of the study is the ideatifin of tweets that contain the environmental-dase
sustainability indicators that are line with theoge of this study. The final filtering/selectionopess in
ensuring that only tweets containing the targetelicators were carried out on the Elasticseardtrfate,
Elastic Stack 7.5.0 version.

5 RESULTS AND DISCUSSION

Table 1 shows the displays of the breakdown ofs#ected 13 CSA tools. While the oldest versiothef
reviewed tool was designed in 2001, the latestimersf the tools was modified in 2019. The catesgtion
of the indicators and sub-indicators into categod@d hierarchies varies across the tools. Thetedop
indicators and sub-indicators amongst the toolg digerse from the indicators ranging from 8 tov@ile
that of the sub-indicators is from 0 to 69. Whiter® of the tools were designed solely for indicatothers
are established with the classification of thegattirs into categories. The remaining further siwigdd the
indicators into sub-indicators. However, it wasatsd that one of the tools was designed as aiqoeatre
survey classified into seven categories. Thereb&reategorisations of indicators across the 13stodl
which no single categorisation was used in allttws and more than 10 categories were used in amdy
tool. This vividly shows a lack of uniformity inéhcategorisation of indicators across the CSA t&ilwilar
variations are observed in the adopted indicatodssaib-indicators. This finding is interesting b most
of these tools are developed and utilised mostlyhieycampuses of higher education in developedtdean
with closely related values. The authors are ofvibgs that these variations are due to the todferinces
in scope as well as accessibility and availabditylata on selected indicators. The comprehensiview of
the 13 tools reveals that the majority of the ta@ols establishment based on the availability ofesuability
indicators for the appraisal process and not orb#®s of public participation via social mediathdiugh
two of the tools invited local experts’ contribut@in the selection of indicators for these tooldy one
reported that eight local experts were involvedaliis small and cannot be regarded as being rejetse
enough.

The filtering process towards the identificationpafculiar sustainability indicators for the estsifhent of
the appraisal model and evaluated started with vergoall indicators and sub-indicators with their
categories that are not campus-wide, spatial anttoarmental in nature. This led to the reductionthus
attributes to 13 categories, 50 indicators, andg@&indicators. At the end of this stage, therecamapus-
wide, spatial-based and environmental indicataas ¢buld (i) not be measured (ii) repeated actrosgdols
and (iii) too generic and complex for sustainapilippraisal. This led to another round of filteritigat
reduces the categories to seven (i.e., operatgmg;onment, setting and infrastructure, energy eimdate,
waste, water, and transportation) and 29 indicatsiter the identification of indicators that areline with
the scope of this study, the indicators were traidated to the case of universities in NigeriathiRathan
relying on validation of the indicators by consudfi members of Nigerian university management,
administrators or local experts in the area of stadnable campus, validation based on social med=s
utilised in this study. When the seven categoriesewised as keywords to determine their peculiantly
the situation in Nigeria, six unique categories evdinally identified. They are (1) environment (2)
infrastructure (3) energy (4) waste (5) water adjdransportation. On the other hand, the 29 indisavere
reduced to 11 unique indicators peculiar to HEhiwithe context of Nigeria. The data from twitsercial
media shows that the HEIs stakeholders in Nigadandt discuss and pay attention to the issue ofpces
operations, settings and climate. Table 2 showsesamdicators which relate to the planning and
management of campus functions and space, thuséhapatial dimension. It indicates how GIS and 3D
modelling software can assist in measuring theiahatelated indicators that have been compiladrfithe

13 existing CSA tools and validated to the casdigérian HEIs.
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Category Indicator Role of Spatial-based Softwarén Indicator Measurement

1 | Energy Energy consumption quantity of electyigier source, area and percent of buildings

Greenhouse gas emissionghat generate greenhouse gases

2 | Environment Open space area area and percdamiabiuse, acreage of green area, acreage of

Forest vegetation landscape area

Landscape
3 | Infrastructure Buildings area of buildings
4 | Transportation Campus fleet length of walkwdojsycle lane, and communication route

Pedestrian and cycling

5 | Waste Waste management guantity of waste peceou

Sewerage disposal

6 | Water Water consumption quantity of water merse

Table 2: Spatially related indicators for assess@mmpus environmental sustainability

6 SPATIAL-BASED INDICATORS IN THE CASE OF NIGERIA

The use of campus-wide, environmental and spatisbth indicator framework in the case of Nigerid wil
provide an accurate and spatially referenced dettahait will act as a fact-based establishmenttlier
decisions that are required to be carried out tuexe a sustainable campus for both present andefut
generations. As Nigeria moves forward with ensutiogcreate a more sustainable regional development
across all regions where the current generatiomezgt their needs without compromising the abdityhe
future generations to do the same, the swiftly agpay HEI campuses across the country are becothiag
centre of attention due to an increase in demarstiafif and students, energy, waste generation,fgustc.

Given the national increase in the number of usiies and colleges in Nigeria between 1990 to 2015
many considered HEI campuses to be the epicentreeweéral challenges. Despite these challenges,
campuses provide a better life and economic chaiocevany stakeholders. Herein lies the opportutity
look at campuses afresh and to shift the focubef tevelopment and assessment to a spatial-naseel.

In Nigeria and other developing countries, accesdata is very difficult, thus undermining the caotlof
sustainability assessment. After review of literafut became apparent that there is no use ofréDspatial-
based technology by decision-makers to assess casysiainability as well as the creation of a more
sustainable campus policy based on those assessrhtentever, with regards to measuring the indicator
for environmental sustainability and conducting #ssessment, the GIS-based approach can playla vita
role. A campus-wide and spatial-based integratadhdéwork can be primarily used to assess campus
operations and management as this dimension odisability consists of spatially related indicatofs
such, a Cityengine and other conventional 3D modglsoftware database should be developed for the
indicators after which sustainability assessment lea easily conducted. When remote sensing images a
incorporated into the 3D modelling software datshat can facilitate the extraction of data froateflite
sources. These spatial data can then be used sureesome spatially-related indicators. Becausieaimt
selection is context-dependent. In this study,s#lected indicators are prioritised due to locaitext via

the use of Twitter social media.

7 CONCLUSION

This paper established and formalised a systenagifroach to comprehensively review the level of
sustainability indicators identified in 13 CSA teollhereafter, Twitter Social Media and an onlirge data
analysis tool (Elastic stack) were utilised in s8tey environmental-based sustainability indicatéos
universities in Nigeria. The findings from the camipensive review of the selected 13 CSA tools feted
there are variations in the sets of their sustalibahttributes and selection process. None oftthas have
compatible attributes for campus sustainability rafgal and no different tools can assess the lefel
sustainability across university campuses with dhme appraisal framework, threshold, and ratings Th
strongly justifies the purpose of this study thallscfor the adoption of setting up of environmdigthased
sustainability attributes that are peculiar to theographical locations with similar challenges and
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requirements that will bring about an appraisainieaork that gives room for campuses to compare thei
CSA performance and interchange of standard pesctic

The outcomes of this study have some pragmatideaipdns for scholars in the field of CSA. It algveals
how projects dealing with the identification, segtiup and developing CSA in developing and develope
worlds can be enhanced. Firstly, this study shdved €SA attributes should focus more on the needs,
preferences and the level of importance that thkesiolders within which the appraisal will be cocted
rather than a comprehensive or long list of indicatbased on developers' opinion. The comprehensive
review of the 13 CSA tools reveals that there istiong justification between the set of attribuaespted

by each of the tools and their corresponding st local area where it will be implemented). Hings
from the literature also classify CSA tools withoag list of sustainability attributes as being gdicated

and difficult to use for users. Hence, this studjablished well-balanced sustainability attributiest are
peculiar to the end-users and their campuses.

Secondly, the hierarchy of the CSA framework shaudtl be extensively long and detail. Two-level.(i.e
categories and indicators) makes it convenientedficient to conduct a level of importance of theibautes
using approaches such as the AHP and social mededbcampus sustainability indicators preference
model. Multiple levels will make the assessmentcpss become complicated and difficult for adoptign
other scholars. Thirdly, scholars conducting thtregup of CSA attributes should ensure that aewiahge

of all environmental and spatial-based sustainghalitributes was first considered before finalisthe final

set of indicators that meet the need of their studgope, aim, and objectives. Selecting the adopte
indicators without an initial full range coverageght introduce some scepticism in the final outptithe
appraisal.

Another finding of our research that has implicasiofor CSA studies is the fact that setting-up or
establishing a set of CSA indicators to be adofitedhe specific geographical unit does not netatssihe
development of a completely new set of indicatéather, they should be established by studying a
comprehensive list of existing attributes and mptliem to suit the new scope based on the requiresned
that geographical region. How GIS, City Engine, 8ddmodelling software based sustainability asseasm
for academic campuses and demonstrating its ungpseas compared to other campus sustainability
assessment frameworks and approaches was alssshiscuror the said purpose, Geographic Information
Systems will be used to develop a campus sustéityaiiodel within its sphere of operations. The wée
GIS and CityEngine is primarily due to its applioat and ability to incorporate huge datasets wititsn
program. Secondly, it has made more infiltratidrart any other spatial application due to the irswda
awareness among policy and decision-makers toorephese systems for public policy formulation. (A4S
computer-based system, can process the data frorariaty of sources and integrating it with the
geographical location while providing the user loe ecision-maker with the information necessary fo
making informed decisions (Han and Kim 1989).

Lastly, the outcomes of this study show the impur¢aof utilising social media data and Elastic B@as a
reliable, more efficient and intelligent way forlesging and setting-up CSA indicators for universit
campuses in both developed and developing counfrfes approach as well as the findings of thisaede
display paramount contributions that bridge thenidied knowledge gap in the literature.

8 REFERENCES

Adeniran, A. E. 2015. “An Evaluation of Nutrient tage by Water Hyacinth ( Eichornia Crassipes ) hoaizontal Surface Flow
Domestic Sewage ...” Journal of Engineering Rese2®¢h):51-60.

Adeniran, Adelere Ezekiel. 2014. “Application ofssgm Dynamics Model in the Determination of thetW@ost of Production of
Drinking Water.” International Journal of Water Restes and Environmental Engineering 6(6):183-92.

Alghamdi, Naif, Alexandra den Heijer, and Hans degk. 2017. “Assessment Tools’ Indicators for Soataility in Universities:
An Analytical Overview.” International Journal ofiSainability in Higher Education 18(1):84-115.

Alshuwaikhat, Habib M., Ismaila R. Abubakar, Yusuf#ina, Yusuf A. Adenle, and Muhammad Umair. 20The Development
of a GIS-Based Model for Campus Environmental Suahility Assessment.” Sustainability (Switzerland391-23.

Bajer, Marcin. 2017. “Building an IoT Data Hub wilttasticsearch , Logstash and Kibana.” Pp. 63—-&®iv 5th International
Conference on Future Internet of Things and CloudRéhawps Building.

Carpenter, Serena, Carie Cunningham, and Alisa Bpriaéchya. 2016. “The Roles of Social Media in PringpSustainability in
Higher Education.” International Journal of Commuation 10:4863-81.

Hamid, Suraya, Mohamad Taha ljab, and Azah Animor. 2017. “Social Media for Environmental Susthility Awareness in
Higher Education.” International Journal of Sussitity in Higher Education 18(4):474-91.

m REAL CORP 2020: SHAPING URBAN CHANGE
Livable City Regions for the 21 * Century — Aachen, Germany



Yusuf A. Adenle, Yi Sun, Chi-Kwan Chau, Edwin Chan

Han, Sang-Yun and Tschangho John Kim. 1989. “CareE)>@ystems Help with Planning?” Journal of the Aican Planning
Association 55(3):296—308.

Lotz-sisitka, Heila. 2013. “The Unit-Based SustaitighAssessment Tool and Its Use in the UNEP Masming Environment
and Sustainability in African Universities Partrieéps” Springer International Publishing Switzerland

Lozano, Rodrigo. 2006. “A Tool for a Graphical Asseent of Sustainability in Universities (GASU)."utaal of Cleaner
Production 14(9-11):963-72.

Niemeijer, David. 2002. “Developing Indicators f&nvironmental Policy Data-Driven and Theory-Driven Approaches Examined
by Example.” Environmental Science & Policy 5:91310

Pitrov, Jana and Igor Krej . 2019. “Twitter Analgf Global Communication in the Field of Sustaitigb? Sustainability
(Switzerland) 11:1-16.

Sonetti, Giulia, Patrizia Lombardi, and Lorenzo @Gdm&l2016. “True Green and Sustainable UniverSigmpuses? Toward a
Clusters Approach.” Sustainability (Switzerland) 8{323.

Velazquez, Luis, Nora Munguia, Alberto Platt, andgé Taddei. 2006. “Sustainable University: What Barthe Matter?” Journal
of Cleaner Production 14(9-11):810-19.

REAL CORP 2020Proceedings/Tagungsband ISBN 978-3-9504173-8-8 (CD), 978-3-9504173-9-5r(pri M
15-18 September 2020 - https://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, PetEILE, Pietro ELISEI,
Clemens BEYER, Judith RYSER, Christa REICHER, CapEhIK






reviewed paper

Canberra — Cultural Controversies and Urban Changen a Capital City Region

Karl F. Fischer, James Weirick

(Prof. Dr. Karl F. Fischer, Faculty of Built Envirorent, Red Centre, UNSW 2052 NSW Sydney, k.fischer@:auki.au)
(Prof. James Weirick, Faculty of Built EnvironmeRed Centre, UNSW, 2052 NSW Sydney, j.weirick@unswade-mail)

1 ABSTRACT

Making international headline news, the unconttdédorest fires that have devastated much of Aliatin
the summer of 2019/2020 have added a dramatic sEngeency to the focus of this paper on cultural
controversies in Canberra — controversies thateétakey themes of the REALCORP 2020 confererfee: t
links between climate change and immanent natuisdsters; the problematic co-ordination of urban
development among urban and regional authoritresgonflict-ridden connections between public plagn
and real estate interests; and the role of civietp in the urban transformation process.

The Australian Federal Capital has come a long Wagn its conception as a physical expression of
parliamentary democracy designed in 1911 for a meagressive nation, hailed at the time in Germasy
‘The Social Continent.” Cultural controversies ateals and issues such as urban vs. suburban ideal
concepts, leasehold vs. freehold land, and weffate politics vs. market-led development wereectéld in

the growth and change of the capital during théa 2@ntury. By 1988, urban development under camuiti

of high planning control on leasehold land hadttethe production of a city that could be summatias ‘a
perfectionist garden city metropolis.’

This paper focuses on transformations that haveegrthis ideal in recent years through a combinatio
dysfunctional inter-governmental relations, neatitbgolicies, power plays among public and privattors,

and superficial populism. In 1988, withdrawal oé thederal Government from most of its responsigslit

for Canberra plunged the city into a fundamentaliin term of its role and identity, its admim&ton and

its finance throwing up questions such as: Do wedrenational capital at all? If so, which funciahould

the capital cater for? Should certain governmeptadenents be relocated to regional districts (peddfly at

the seat of the Federal politicians lobbying foctswa strategy)? Does it make sense to maintain the
ambitions the founders of Canberra had for creadimgodel city, ‘The Pride of Time’ or should Cantaer
pursue a path of ‘normalization’ by following théusiness as usual’ pattern that characterizes urban
development in most other Australian cities? Igniblic planning an expression of ‘nanny state’ Idgies
anyway? And above all, how should the burden dbnat and local expenses for the capital be divided

At the administrative level, Canberra was subjetbegears of turbulent change, with negative consages

at many levels including poorly devolved respongibifor forest management. This contributed to the
conditions for a devastating bush fire in 2003aebinger of the fires of 2019/2020, played out ipaditical
climate of climate change denial. Establishmenh@#f suburbs on the burnt-out western flank of tihe ¢
exposed to the same threat of wildfire as in 20@3aa ominous sign of a development ethos thapbas
real estate interests above sound planning preiph another instance, independent review byAtraétor
General of the Australian Capital Territory (ACTkpesed a serious “lack of transparency and
accountability” in the way in which the ACT goverant mingled public and private real estate intsresin
issue of continuing concern, particularly given &@T’s recent agreement to cross-border developroent
rural lands long-held by land owners in the stétdew South Wales.

A core issue is that Federal Government divestnoérall responsibilities beyond core national cdpita
functions has meant that a substantial part of @aals local government revenue has been financed
through the sale of greenfield land. Since thisraeagh is unsustainable given the limited extent of
developable land in the ACT, strategies have beeptad which have culminated in densification tigtou
high-rise luxury apartment blocks. The upshot hagnban intense cultural controversy driven by a
remarkably crude and aggressive campaign by lochfiglans in unison with one of the biggest local
developers ridiculing the planning approaches efghst and literally smashing the long-establishexhe

of Canberra as ‘The Bush Capital, * a city orienbadthe Australian landscape. Even the way in whieh
introduction of light rail is linked into this press does not come as the desired triumph of sabihip.
One of the many issues there is that it is paitigirfced through the relocation of public housingptighfire
prone areas at the edge of the city. In the comdkgttese cultural controversies, Canberra’s @uttiety is
beginning to raise its voice, but is still struggjito do so in a way that ensures more than sppvéctories.
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2 CANBERRA — CULTURAL CONTROVERSIES AND URBAN CHANGE IN A CAPITAL
REGION

2.1 Introduction — the significance of Australia, Canbera, the fires and the climate change debate

This paper begins with a perspective on the regeamatic fires in Australia and its capital citydbes so

not in order to wallow in sensationalism over thegedy but to explore the significance of the aaltu
controversies confronting us in this context. These controversies that relate to key themes of the
REALCORP conference: the links between climate ghaand immanent natural disasters, the problematic
co-ordination of urban development among urban raggbnal authorities; the conflict-ridden connegso
between public planning and real estate interestd; the role of civil society in the urban trangfation
process. These are themes that are confronting aggtobal scale — in Australia no less than innGzay.

Uncontrollable forest fires burning in a continexttthe other end of the world that made internation
headline news in the Australian summer of 2019/20R& away from the location of our Aachen
conference, the bush fires were threatening notgog Australian city but Canberra, Australia’s italp- a
city that took pride in its name ‘THE BUSH CAPITALEven as the constant sea level rise diminishimgy t
habitat of civilizations in the Pacific and elsewdare continuing as silently as the expansiomeAfrican
desert, it was the roaring inferno of the Australises that added a dramatic sense of urgenclyedhreat
of climate change — at least among those who hetieat climate change is a reality.

The significance of Australia in the current ini@ional debate is that it has been the first cquintwhich,
in a short period of time, regions one third theesof Germany have gone up in flames killing dozehs
people, destroying homes, leading to the possittiaaion of entire species of animals and threiaigthe
livelihood of the nation’s big citiesA dramatic wake-up call. Closer to the themes wf @onference on
planning and urbanism, the significance of Canbkgain the fact that it directs our attentiortiie cultural
controversies shaping the processes of urban gimhed development.

Seventeen years before the current disaster, ii8,208nberra had experienced a fire storm of similar
ferocity, with 4 lives lost, more than 500 housesnb and the historic Mt. Stromlo observatory degtd.
Built in 1924, the observatory had been part ofRlesearch School of Astronomy of the Australianide
University. Since its founding in 1946, the ANU Heeen a beacon of international research. In fasgarch

is one of the fields in which the small countrytwibday 25 Million inhabitants has gained and naired
international recognition ‘punching above its wejgto quote a somewhat corny metaphor much used in
Australia.

Research on climate change has been carried ¢l &&NU and in Australia’s excellent national resba
organization, the Commonwealth Scientific Rese@ahanisation CSIRO. But in the debate about climate
change or global warming, its former professor ofitigal studies and Chairman of the National Calpit
Authority, the body responsible for planning Camaiar areas of national concern, took a definitedtaot
long after the fires. Declaring himself an agnostiwards the findings of the Club of Rome, he urged
everyone to ‘keep a cool head’ in the debate athmualleged connections between climate and ‘theig

of coal and oil. ’ Significantly, he did so in hasldress to the Planning Institute of Australihe following
years s%w budget cuts to the CSIRO which ‘cut o libne’ of the organization’s capacities for clienat
research.

At the level of National politics, the Federal Mster Tony Abbott, later Prime Minister, has beentqd as
saying that ‘the science of climate change” wasdhlte crap’ and ‘coal is good for humanifyAnd at the
level of symbolic Government actions, the enthd&ialvocacy of coal found its most curious expgmsm
a spectacle staged by the then treasurer Scottigdorrin order to demonstrate the innocent natfitthe

! The fires in the Amazon rainforest are anotheredypf global dimensions.

> Aitkin 2008

% Duffy 2014. https://www.abc.net.au/news/2014-12e$Rb-cut-to-the-bone-after-funding-cuts/5963994
“Yaxley 2017. https://www.abc.net.au/news/2017-10ety-abbott-says-action-on-climate-change-is-kiéng-
goats/9033090

> Anon 2014. https://www.abc.net.au/news/2014-10-d8l4s-good-for-humanity-pm-tony-abbott-says/5814924
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fossil fuel he took a lump of coal to Federal Raméent. The admiration of his party members woulerla
propel him into his current office as Prime Ministe

As late as July 2019, Abbott proclaimed that theeee no problems with coal, that indeed windmilksrey
the ‘dark satanic mills of the modern efa.’

Beyond the ludicrous spectacle at Parliament, wherainresolved climate change issue had led twnahr
instability with six Prime Ministers succeeding kaather since 2010, the processes in which new and
expanded coalmines are allowed to operate are ierped as frightening. This is so not only becafdbe
environmental damage but also because of the pertedduction of civil liberties, in particular \Wwitegard

to protest. In a recent major development, a one-billion-doBabsidy has been granted to Indian coal
mining giant Adani for the construction of a railwéine connecting the mine in Queensland to newly
created port facilities near the Australian BarReref. The links between national politics, thec'eainties

for the longer-term outlook for coal expoftsind the alleged ‘end of Australia’s resources béare all
objects of controversial discussions in Australia.

We should not dismiss these developments as frpftnomena with little relevance for Germahy.
Siemens is right now selling its train signallingugment to Adani in the face of international psit
obviously displaying a similar instinct for disasis involvement with noxious industries as Bayek wlith
its purchase of Monsanto. Bayer is now facing emasiclaims for compensation in connection withuke
of Roundup (Glyphosat). And of course, we mustfooget the piles of Australian coal on the whareés
Hansa Port, Hamburg, delivered to Germany, th&afgest market of Australia, by the world’s largesal
exporter.

The controversies around climate change and otlebabchallenges are taking a significant shar¢hef
Australian public discussion in politics, acadentidank tanks, and the media. The latest contrilbutoan
open letter of 3 February 2020, signed by 274 dknszientists, which outlines the scientific bdsisthe
links between climate change and bushfires in Alistt" The Murdoch Press, which publishes most
Australian newspapers, has been propagating thethi@ ‘it has never been shown that human emissibn

® Remeikis 2019. https://www.theguardian.com/austraws/2019/jul/19/dark-satanic-mills-tony-abbaittinues-
his-crusade-against-wind-turbines

" Gotsis 2015. https://www.parliament.nsw.gov.au/aesepapers/Pages/protests-and-the-law-in-nsw.aspx

& Cunningham et al.:2019, p.33

°pearse 2019..

YGermany is the fifth largest importer of Australiemal. Australian Mining 2016.
https://www.australianmining.com.au/features/whaoes-australias-coal-go-infographic/

2 Abram et al 2020. https://australianbushfiresamdatechange.com/
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carbon dioxide drive global warming? The most important of its daily papef$ieAustralian has engaged
eminent figures such as geologist (and directanoltiple mineral exploration and mining compani&s)
Plimer, who proclaimed ‘There are no carbon emissidf there were, we could not see, because cdsbon
black! ™*

Cultural controversies such as these have alwayglftheir expression in the processes by whichschiave
grown, be it as a consequence of central plannirtigrough incremental planning by individuals amdups.

They can be traced from antiquity via the periofithe emerging industrial city through the transfations
between the politics of the Welfare State to nberklism, the age of modernism to whatever we waoall

the phases coming thereatfter.

3 CANBERRA

Similar to a majority of cities globally, plannintiscourse and politics in Canberra circle arourariis such
as: sustainability; heritage and strategic planningrelating to fields such as urban renewal and
densification; public and private transp@rtand urban economics. As elsewhere, they are dhhge
broadly-based cultural controversies such as thddeessed in this paper.

Specific features of Canberra, a city of 460.00@@20, lie in its character as one of the greatnza
capitals of the 2B century and in its identity as a Garden City aBdsh Capital*” The term addresses
Canberra’s character as an inland city situate@dertypical savannah landscape of south east Aiastréhe
Australian Bush. Originally deployed in the early"Zentury as an ideological expression of natiofding
and later as a shorthand formula for a low-riséy@i the Landscape'®the label of ‘The Bush Capital’ has
become an object of serious cultural controverdhénlast decade.

Remarkably aggressive strategies for re-brandiegcity and of transforming the image of Canberoanfr
what is depicted as a boring garden city and ‘beegbital’ into an exciting metropolis of luxury higlse
apartments were set in motion in 2010 by a twitempaign by the then Planning Minister Andrew Barr
In this perspective, Canberra is depicted as tlelymt of a quirky, out-of-date plan, an escapeenfeo
Simpsons’ Family cartoon, unfit for adaptation tmldy’s challenges and defended only by senile $ocal
above the age of 40 (incidentally Barr's age attitine).

Although internationally recognized as one of theagy metropolitan plans of the 2@entury®, the 1911
design by Chicago architects Walter Burley Gritfimd his wife Marion Mahony Griffin has locally bean
object of cultural controversies and has been stdgjeto a remarkable mixture of iconic revereniticule

and crude exploitation as a real estate brandingcel® While the competition drawings have been
inscribed in the UNESCO memory of the world hemtathe endeavours to recognize the ACT as National
Heritage as a necessary step for UNESCO worldagsrijthave been thwarted. Similarly, at the leveliaf
society, the success of community-based campa@snsdmained limited. A case in point is the campaig
recognize the biophysical resources of the ACT B8ESCO biosphere reserve. This was defeated lay loc
commercial interests — a strategic defeat of tfarimed scientific basis of Canberra’s socigty.

The attacks on the Bush Capital image reachedraxlin a 2019 video clip by one of the biggest esstiate
developers, GeoCdf.In the commercial, a young female athlete wieldingick runs towards a sign
inscribed “Bush Capital,” her face contorted wiitbgilist and anger. She smashes the sign. Immedittely

2Gillingham et al 2017. https://climatefeedback.ewgluation/commentary-australian-ignores-evidence-
misrepresents-research-falsely-claiming-humans-esgonsible-climate-change-ian-plimer/

3plimer 2019. https://www.theaustralian.com.au/comizey/lets-not-pollute-minds-with-carbon-fears/news
story/1a215e8b9d2d958f597654ea7b591bcc

“Fischer and Weirick 2014

> Fischer and Weirick 2018; Sinclair & Straw 2016

'®Fischer and Weirick 2019

" Pegrum 1983

8 Taylor 2006

Barr 2010; Wensing 2013a

“Bacon: ‘a statement of world culture’1968; Streti®Y0

21 Stockland 2005; UDIA 2008, p. 79

“\Wensing 2013b, Weirick 2018

#Geocon 2019
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black-and white images of Canberra we saw befome ito technicolour; all around the lake, higheris
towers shoot out of the ground; sparsely dressedgy@eople with champagne glasses in their handp ju
in the pool to make love.

Above: screenshots from the GeoCon video “Breakimgu@d” https://www.youtube.com/watch?v=rUJohv6hgBelow: Launch
of Envie apartments http://www.canberratimes.corstany/5993525/snakes-alive-geocon-ups-the-ante-glamorous-launch-of-
envie/]. Car: https://geocon.com.au/events-archigb/society-vip-launch-event

The film sequence of the ‘pick-runner’ quotes tlaendus Apple Mackintosh commercial produced by
Ridley Scott shortly after his film Bladerunrférin Scott’'s 1984 spot, athlete Anya Major throws a
sledgehammer into the screen on which Big Brotheiving a speech. Waking up, the moronic audiémce
front of the screen can now buy Apple instead &fl iBomputers.

24 Apple 1984
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15 years on, people in Canberra wake up to retdieethey need no longer listen to the fake newbhe24
hours news cycle as the gloomy voice of the naradints out. GeoCon, so the film explains, havalena
their own market analyses and calculations. Thaditht rail introduced by the government in 20ttty
were saying in another video, would connect Geo€dsrave New World of luxury apartments in the
nearby New Town with the City Centre in under temutes travelling time — in contrast to the
transportation planners’ assessment of a travel tifi25 to 30 minuteS.And the calculations appear simple
and sure-fire: “When you buy off-the-plan at Metnbpyou're buying today’s prices; so in two yeatige
when it's finished, you've actually made money hessathe value of the property has increadkdfie fact
that it may not be wise to rely on such prognosesvidenced by you-tube videos demonstrating tieat t
newly erected luxury “Wayfarer” building was suffeg from severe damage such as cracks in walls and
floors and rain water leaks.

These observations came at a point in time whereviaeuation of the 35-storey Opal Building in Sygine
was making headliné8.Shortly thereafter, structural damage in Sydnéyascot Tower blocks sparked
widespread concerns about new apartment buildiagssa the city. In Canberra, too, analyses inditttiat
“the overwhelming majority of high-rise apartmentildings... are likely to have major defects.” With
Canberra experiencing “its biggest housing boontesirecords began,” it appeared that the territory's
construction industry “had reached a crisis pofit.”

There is a close connection between high-rise dpwetnt, real estate marketing, the transformatiahe
bush capital image, the (belated) introduction ightl rail and the mode of financing the associated
infrastructure. The inauguration of the first lighil line in 2019 was a success of sorts and wasii part

to the new dynamic introduced in 2009 through a draBreens political alliance. The results are
nevertheless not broadly seen as the desired thiwhphe persistent struggle for sustainabilityytimeight
have been. The reasons lie in a combination oksgu the narrow field of transportation plannimgl ahe
wider, more complex economic and urban developroemtext.

At the heart of this problematic lies the stratefyinancing light rail infrastructure largely thugh the sale

of government owned land occupied by public housind through value capture from the new high-rise
development, which will spring up on up-zoned prtips along the light rail route. The focus on peibl
housing land is not only a consequence of the tfaat this is the major source of land over which th
municipal government can dispose. Another importaator lies in a central (Commonwealth) government
policy of rewarding the ‘recycling of public assdiy awarding national subsidies. This is a majasib for
financing light rail, which, as pointed out, is tarn a motor for urban renewal through high-risveép
blocks.

When the public housing tenants are relocatedercity, they are sent to locations not served leyligjht
rail and in most cases badly served by buses, tdtesway from the inner city support structuretia form
of job centres, help centres, cheap clothes shopgmong the locations where we find them aredtiges
of town, such as the city’s western fire prone edggosed to the hot westerly winds, which carttesl
embers of the 2003 bush fires.

One of the sites we might look at was originallgritified as definitely bush fire prone in the mé&ssied by
the ACT Emergency Services. However, following deeision to relocate the public housing tenanthit

% Inman & Nowroozi 2019. https://www.abc.net.au/né&049-05-20/canberra-geocon-apartments-light-taitity-in-
10-minutes/11128076. The video has since been rediivem the web.

*peppas 2017

“’Trondhjem 2018 https://www.youtube.com/watch?v=NigjmY tx8

8 Farrelly 2019. https://www.smh.com.au/national/wefe-to-the-faulty-towers-state-where-any-mug-s-agieeer-
20190117-p50s14.html.

29 Jervice-Bardy 2019
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