M raum srf

Vulnerability Check for Austrian cities:

How to measure local vulnerability

Hans Kramar | Stephanie Happ

TU Wien | Institute of Spatial Planning | Urban and Regional Research

6th Foundational Economy Conference Vienna
14th - 16th September 2023

PS3: Housing: Vulnerability, commodification and de-commodification in the housing sector



The VESPA project: goals and expected results M L
= Expected results of the project

— concept for a quick-check of local vulnerability for Austrian cities

— evidence-based information platform for local administrations and stakeholders

— applicable prototype for the city of Lienz

= Tasks of the project
— definition of a comprehensive indicator catalogue
— overview of available data for Austrian cities
— design of a web-based tool (,,dashboard®) for Lienz

— competent support for solutions in the political action fields ,mobility transition®,
»energy transition” and ,circular economy“

Vulnerability Check for Austrian cities Hans Kramar | Stephanie Happ



The VESPA project: assumptions and questions M ! R
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= Basic assumptions

— Cities are increasingly threatened by climate change and other challenges
— Cities are affected differently depending on local conditions

= Main questions
— What will be the most threatening challenges for Austrian cities in the near future?
— How and to which degree will these challenges affect a certain city?

— Which local characteristics determine the local effects of emerging shocks and
stresses?

— How can these characteristics be measured?
— Which interventions can reduce the negative effects of these threats?
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Challenges and Threats

"shocks" “stresses” [ different spatial levels ]
(sudden events) (permanent strains)

Exposure
(of a certain city)

| local level |
U

Vulnerability
(of a certain city)
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Challenges and Threats
raum srf

- What will be the most threatening challenges for Austrian cities in the near future?

Differentiation of
Q "shocks" (sudden events)

Cha"enges and threats by (O "stresses" (permanent strains)

= frequency of occurence o S

= spatial level LI (iG] Yy i
" topic/ thematic area e ST — e (oermanent i

< hnologlcal e increasing prices of ressorces or energy
scarcity of ressorces or energy

skills shortages / unemployment
economic transition

technological innovation / digitalisation

"stresses" (permanent strains)
® temperature increase / heat waves
e extinction of species / loss of biodiversity
e prevalence of new parasites

L]
L]
L]
.. . . L]
® emissions (pollution / noise)

City's
vulnerability

"shocks" (sudden events)
e wars / refugee movements
® pandemics

"shocks" (sudden events)

e political or govermental upheavals
e reduction of von subsidies and budgets

hange of legal conditi .
¢ change otfegal conditions "stresses" (permanent strains)

e demographic change / aging of society
® emigration / brain drain

e inequality / poverty / social conflicts

® increasuing demand for land

"stresses" (permanent strains)

® bureaucratization
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Local effects of challenges and threats M ! Srf

- How and to which degree will these challenges and threats affect a certain city?

— Basic assumumption: The local effects of the same challenges and threats are highly different

— The exposure of a certain city is determined by basic local structures

e Topography and natural environmental (mountains, rivers,...)
* Economic structure (industries, foundational economy, trade relations,...)
» Settlement structures (density, urban sprawl,...) and infrastructures (transport, energy, ICT networks,...)

* Social and demographic structures (education, ageing,...)

— can only be influenced by long-term structural interventions

— The vulnerability of a certain city is not only determined by its exposure, but can also be mitigated by

local risk management
» protection and safety systems (flood protection systems, shelters, avalanche barriers,...)
* information and warning systems (dashboards, alarms,...)
* co-operations and networks (firm networks, associations,...)
« governance and social innovations (administrative bodies, stakeholders, NGOs,...)

— can be steered by short-term adaptation measures
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- Which local characteristics determine the local effects of emerging shocks and stresses?

CRITERIA OF VULNERABILITY

Ap p rO a C h : d eve I O p i n g a built environment natural environment economy

s1 52 3 s4 S5 N1 N2 N3 N4 w1 w2 w3 w4 El
. .
m at rlx WIt h buikding stock /. Regionale | co-operation of
urban sprawl | ground sealing mm::sger i ::j::‘:“ px:::\n:n CRmIEE g:f::.::::ur: s trem .eoutmmif: reginna_l enrerpr:fes 'and recycling of o '::::rugcymr
cycles networks
= challenges and threats
EE1  |heavy rain or hail / floods / storms + - =
CO n S i d e re d ( rOWS ) - EE2 wter.shurtageldruughts/forestﬁres + + = = ~
AE' EE3 / / ear -
- . e . . § E EE4  |Erdrutsche / Lawinen / Erdbeben + + + - ~
definition of potential I T

EE6 prevalence of new parasites

criteria of vulnerability o amsiors o) o)

Wirtschaftskrisen / Lieferprobleme

ET1
( C O I u m n S ) ET2  |increasing prices of ressorces or energy +
ET3

= hypotheses about R
relation between g e
. . i) ET8 hnological i ion / digitalisati
Cha”enges and Crlterla % sSD1 wars / refugee movements

sD2 pandemics.

= Selection of criteria ) ME I e SR

SD4 emigration / brain drain

SD5 inequality / poverty / social conflicts

with relevant relations T e .
to challenges and e e
threats considered

reduction of von subsidies and budgets

change of legal conditions

political
S|d)8

bureaucratization
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Criteria of local vulnerbility Il

action fields freedom of action
topics No. criteria of vulnerability mobility energy circuklar long-term short-te.rm
. . structural adaptation
transition transiion economy . R . .
interventions interventions
ReSUIt° Iist Of |Oca| criteria built environment B1 urban sprawl
] built environment B2 ground sealing
built environment B3 areas danger zones
. . . . built environment B4 building stock / themal insulation

" d VI d ed N 7 to p | CS built environment B5 protection systems
natural environment N1 topography

[ ] related to the 3 given action fields natural environment N2 grenn and blue infrastrukcure
natural environment N3 protected zones

. . natural environment N4 biodiversity
" d Iffe rentlated by tem poral Scope economy c1 economic diversification
Of a CtiO n economy 2 Regionale regional economic cycles

economy c3 co-operation of enrerprises and company networks
economy c4 recycling of ressources
energy E1 energy infrastructure
energy E2 depency of fossile energy
energy E3 energy communities
energy E4 renewable energy production
mobility & ICT M1 mobility infastructure
mobility & ICT M2 mobility behaviour
mobility & ICT M3 ICT infrastructure
population P1 demographic strukture
population P2 education
population P3 diversity
governance G1 effectivity and flexibility of local administration
governance G2 municipal budgets and properties
governance G3 strategic planning concepts
governance G4 participation
governance G5 information offers
governance G6 social innovation
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Indicators of local vulnerbility

= How can these local characteristics be measured?

Availability of data DataSources
o Ll o o L]
Defl n It I o n of I n d I cato rs of spatial level temporal level efforts for data exploitation
. intra- static dynamic
oge Topic No. Criteria No. Indicators: Definition ‘;.eglt.:nal Iocall kommunal| (only one | (different | digitally own own
I oca I vu I n e rb I I Ity (district or (.mu.m (local point of | points of | available | analysis inquiry
Nuts-3) | cipality) | K .
ares, grids)| time) time)
K1 K11 Siedl und = / Gesamtflache) * 100 X x Einfache Berechnung.
M M K1 K1.2 Sparsame Bodennutzung: Bebaute Flache / Einwohner:in Baulandiberhang: x b X
= One or more indicators B i Pt e e R
Flache) an Si Anteil der Flachen GIs-Analyse
. . K2 K21 amD Anteil der El X X X GIS-Analyse
fo r e a C h c r I te rl O n K3 in K22 ineiner i i ot/ flache Anteil der X = X GIs-Analyse: Uberlagerung Gel
(23 / K23 flache in i i X x X
Ka / Griin- und Wasserflé il an Gesamtflache (oder pro
. Siedlungsraum K5 Bauliche Schutzeinrichtungen h i h ivitats-Index; X x
» Potential data sources e | e e e T e T ;
Naturraum K6 Grune und blaue Infrastruktur Anteil landwirtschaftlich bewirtschaftete Flache an Gesamtflache X X X GIS-Flachenanalyse mit shapef|
. .. Naturraum K7 Schutzgebiete Herfindahl-Hirschman-Index (HHI) ; Branchen-Diversitits Index ; x x x x
fo r A u St rI a n c I t I e S Naturraum K8 Biodiversitat k8.1 Spezialisierungskoeffizient Anteil regionaler Produkte am Gesamtkonsum X X X X
Naturraum/Wirtschaft? Landwirtschaft Anzahl der Firmenkooperationen und -netzwerke Recyclingquote: Menge des x
K11  Diversifizierung der Wirtschaft Abfalls / Abfall Net: und Kapazitat X X X X
M M K10 Regionale Wirtschaftskreislaufe Anteil der mit / Fosssile X 1 x
— spatial level (regional / o | B et e : . ,
Wirtschaft K13 Recycling Gesamtenergieverbrauch Anzahl und GroRe von Energiegemeinschaften X X
. Energie K17  Energieinfrastruktur (Netze, Speicher) Fosssile Energieproduktion: Anteil der fossilien Energieproduktion an der X x
| Oca | / I nt ra —CO m m u n a I ? ) Energie K17  Energieinfrastruktur (Netze, Speicher) i Qualitat des Oy I:d s} Angebot
Energie K15 Abhangigkeit von fossilen Energien Linge 2 Angebote Car-Sharing: Zahl der
Energie K16  Energiegemeinschaften verfiigharen PKW fur Car-Sharing / EW Gefahrdete StraBen: Anteil der X X
I d H H Energie K14  Produktion erneuerbarer Energien angen in i Modal-Split x x x
- t e m p O ra I m e n S I O n O n e Verkehr & Telekom |K18 verkehrsinfrastruktur Personenverkehr OV-Nutzung: Anteil der Besitzer:innen von Ov-Zeitkarten x x x (OROK: 100m-Rasterzellen fur g|
Verkehr & Telekom |K18  Verkehrsinfrastruktur Qualitst der Telekom-Infrastruktur: Anteil der Haushalte mit (x) GlIs-Analyse auf Grundlage vor]
H H ? Verkehr & Telekom |K18  Verkehrsinfrastruktur Breitbandanschluss Uberalterung: Alterungsindex = (Bevélkerung tiber 65 Jahre x) (x) X X Herold Firmendaten -> Anbiety
O r m O re p0| nts Of tl m e H ) Verkehr & Telekom |K18  Verkehrsinfrastruktur / Bevblkerung von 0-14 Jahre) * 100 Erwer Anteil der erwerbstatigen x) (x) x GIs-Analyse: Verschneidung v
Verkehr & Telekom |K19  Mobilitatsverhalten Bevolkerung Ausbildungsindex: Anteil der Bevolkerung mit abgeschlossener (x) (x) x kommunale Daten nur punktuf
Verkehr & Telekom |K19  Mobilitatsverhalten Berufsausbildung Bildungsbeteiligung: Anteil der Bevélkerung in Aus- und x) x) x Abfrage bei OB (Klimatickets]
—_ ex pected effo rts fo r d ata Verkehr & Telekom [K20  Telekom-Infrastruktur Weiterbildung im erwerbstatigen Alter Anteil der Manner > 40 zu Frauen im x X X 100m-Rasterzellen fiir ganz
(s K22 D Struktur Gemeinderat Divesitatsindex (Shannon, Simpson Index) ; oder: vereinfachter X X X Lienz: 146,43; Osterreich weitel
K2 D Struktur GDI= ilx 1/ D i Effizieni 77 Lienz: 73,8 %
exploitation (digita”y K9 Qual und i A : Anteil der im Flachen im DSR
g k9 a und Kommunale Budgetmittel: Frei verfligbare kommunale Budgetmittel / 46,9 Schlaiten Bezirk Lienz 31.]
K27 litische Diversitat h Existenz h ! Zahlvon
M M K27 Diversitat und i Anteil X x x Wert liegt zwischen 0 und 1 (0
available / own analysis / o e otervertang | an
K29 / Eigentum g Anzahl der bei der letzten
. . ? K29 / Eigentum i Anteil der Stimmen bei der letzten
own inquiry?) p e : . .
K24 der B X x
K24 der Bu Social Innovation Index, Social Progress Index
K24 der B
K26
K23 Soziale X X
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Applicability of results for pro-active planning M - i
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- Which interventions can reduce the negative effects of these threats?

Well-defined indicators of local vulnerability can help to...

= gjve a well-founded evidence on specific local exposure and vulnerability against
future challenges and threats

= point out potential ways to reduce or mitigate local exposure and vulnerability

= design effective interventions in planning and urban politics with regard to
— expectable shocks and stresses
— specific local conditions

— highly relevant fields of action (,,mobility transition®, ,energy transition®, ,circular economy*)
= develop both long-term structural interventions and short-term adaptation measures
= evaluate the effectiveness of strategies and measures over a longer period of time
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Conclusion: Recommendations for vulnerability indicators M i
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Vulnerability indicators should...

= be derived from a comprehensive consideration of expected challenges and threats

= refer to relevant local conditions
— local structures (built and natural environment, economy, society, infrastructure,...)
— local risk management (governance, information, prevention systemes, ...)

" be specified with regard to available data and information
= always be based on reliable empirical evidence (quantitative or qualitative)

= be defined in different spatial granularities
— total level of municipality or region
— spatial distribution within the municipality

= allow monitoring over time rather than benchmarking with other cities
" be defined transparently and broadly understandable
= easily be transferable to actual interventions (both long-term and short term)
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