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1 ABSTRACT

While many European cities have integrated clinpatgéection into plans and processes and are avahe o
dramatic effects of the climate change for the mrbpace, the integration of climate adaptation nesna
limited. However, even if the defined climate goate reached, cities will have to adapt their $tmas and
processes to deal with increased risks. That is gilmgate protection must be supplemented by climate
adaptation measures in order to preserve attraditreable and safe living space.

The paper builds on activities within the projet/ARTilience funded by the federal Ministry of Edicea
and Research. The Institute of Human Factors amthniidogy Management (IAT) of the University of
Stuttgart, the HafenCity University Hamburg, Dre&a8nmer, the Malik Management GmbH and the
German cities Mannheim and Halle (Saale) are deusdoan integrated, socio-technical control motied,
so-called urban governance toolbox, to support sitmtimakers and other actors in municipalities to
promote effective climate action. This toolbox dsldoinclude smart tools which helps to increase the
resilience of a city and integrates climate chaangg climate adaptation.

This paper discusses the justification of its depeient, possible content and the concept behindrtien
governance toolbox. Furthermore, the paper wilsen¢ two concrete use cases (Mannheim and Halth) wi
their urgent pressure to act on climate adaptati@hhow those two urban laboratories with real Brpnts
will contribute to the development of the toolb&urthermore, the paper explains the peer-to-peeniteg
which is strongly emphasized in the project asmare of the urban toolbox.
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2 GENERAL PROBLEMS DUE TO CLIMATE CHANGE

2.1 Effects of the climate changed

Increasing extreme weather events such as heawgyppation or storms endanger lives and public and
private assets with considerable potential codte. fllowing figure shows the potential impactscbimate
change on the German gross domestic product:
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Fig. 1: Overview for estimating the reduction of tBerman gross domestic product due to the consegsi®f climate change
(source: Hirschfeld/Schulze 2015:8)

Furthermore, heat islands in cities burden thethesfl their inhabitants and reduce the attractigenand
value of a city. Climate protection and adaptatiseasures are therefore becoming increasingly irapbto
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prepare cities for the challenges of tomorrow atajp The measures cover a wide range of topicsa fro
climate-friendly construction and sustainable nigptb urban greening, sustainable agriculture famestry,
nature conservation, biodiversity and renewablergieg to health protection, education and public
involvement. In order to increase the adaptive cipaf a city and initiate suitable climate prdiea and
adaptation measures, it is necessary to analysgetemeeds and facilitate integrated planningaguesble
financing and adequate implementation at an ed#ges However, this poses a significant challerage f
many municipalities, due to factors such as themerity of the political structure of a city (keywb
multilevel governance), the lengthy decision-makaryl planning processes, the thinking and acting in
departmental structures and the problematic firrdnsituation of German municipalities (see Knieling
2016).

2.2 Conditions in cities and urban governance

In recent years, a range of handbooks, guidelimes good practise approaches concerning climate
adaptation have emerged, along with increased aesseof the relevance for climate adaptation imsde

be improving in the minds of the civil society, &goliticians and local municipalities. In manyses,
climate protection monitoring centres have beerupetvhich follow an integrated approach and coat#in
and integrate various measures. Two examples areities of Mannheim and Halle (Saale). There are
numerous synergies between the measures andiveisiaif climate protection and climate adaptatioohs

as the use of green infrastructure (keyword: muittional green spaces, roof greening). Howeves, th
conflicting objectives between climate protectiamdalimate adaptation, which arise, for exampleemh
areas are used for competing measures such asgtotettion or the production of renewable enerfies
electric mobility, have so far received less attant

Secondly, climate protection and adaptation argestutio a multitude of framework conditions and
requirements. In 2013, for example, the EuropeaiotJadopted the EU Strategy for Adaptation to Ctiena
Change. In addition, national strategies have k#mreloped. For Germany, these included the German
Adaptation Strategy to Climate Change of 2008 &edsubsequent Action Plan Adaptation of the German
Adaptation Strategy to Climate Change of 2011. Harrhore, strategies have been drawn up at staté lev
and local climate protection plans. Consequenthe tmultitude of recommendations for action and
specifications create a complex institutional emwinent for municipalities to negotiate effectivethsa
toward integrated climate adaptation and protedtigh Cormont/Frank 2010: 8ff).

Thirdly, work in municipal administrations is oftatrongly influenced by thinking in terms of depaental
structures (Engels et al 2018: 14 and Schile 208%: This presents an important barrier for effexti
integrated planning and implementation of climatatgction and adaptation measures. Resiliencetsffiee
different departments as city development and u@anning, mobility, green areas, social affainsadter
management etc and so far there are no estabsbeding structures within the administration forchua
cross-sectional issue. There is a lack of resouiaemterdepartmental, project-related cooperatorfor
established processes within and outside the dityirsistration. Climate change control centres, Whiave
been set up in many places for interdepartmentak wo the challenges of climate change, are alachiag
their limits and those of the affected departmente interdepartmental use of collected municigahds
also affected. Particularly in the case of municipeodata the use for integrated action has sanifi
potential for improvement.

3 URBAN GOVERNANCE TOOLBOX

3.1 Description of the project

The project SMARTIlience sets itself the goal oidaing a municipal control model for a climateiiest
urban development through an iterative processgngahe two German cities Halle and Mannheim to
applicate tools of this model within a living laburing the definition phase from March 2017 to A2018,

the consortium accomplished important preliminamgrkvand established partnerships between research,
industry partners and city partners. This phase ialdude a review process to identify and anabpssting
research results on climate resilience in citiesyall as related management models. Based orbtasmed
results, we designed the full project, analysingdse urban challenges and relevant legislation.résearch

and development phase started in February 2019vairest until January 2022.
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The project is called SMARTIlience as smart toald ¢he resilience of a city are the focuses.

The SMARTIlience project aims to design a municigmvernance model for climate-resilient urban
development and to implement this in the two m&erman cities of Halle and Mannheim. The governance
model should cover all process steps of planninglémentation and evaluation, and support municipal
decision-makers and stakeholders in foresighteficiazit climate action. In this process, innovative
governance formats for integrated municipal managerare to be brought together with concrete fields
action within climate-resilient city (e.g. databdsplanning procedures, innovative citizen partitiga
formats, investment in ecosystem services and mkegdechnologies, etc.) and tested in the modielsci

We use a “wide” definition of the governance tesad Mayntz 2004; Benz et al 2007 and Zirn 2008) and
explain it as Stoy 2015:

"While the concept of control explicitly targetsetttontrol actions of political actors, the gover®n
perspective deals with the institutional structarel its effects on the actions of the addressagdTat al
2008: 177)" (Stoy 2015: 34).

In addition, political recommendations for actioill we developed for the federal government, trades,
and the EU with the aim of integrating municipairzte resilience into the existing regulatory fravoek.
In a further step, new financing models are todmniified to ensure adequate participation of theafe
sector in investments in climate resilience. Thenefthere are six work packages shown in the faligw
graph.

Research and development phase (WP 1-6)

WPA4: Peer-to-Peer-Learning

WP3:
Reallaboratory

APS: Urban Halle (Saale) AP8: Urban
Governance

toolbox
concept

Governance
toolbox
concept

WP4: Reallaboratory
Halle (Saale)

WP6: Dissimination & networking

Fig. 2: Work plan for the project SMARTIlience

As mentioned, before there are many existing plaitép guidelines and best practises, which should be
integrated into our toolbox, as we do not wangiavent the wheel.

Overall, the project is highly transdisciplinarydaapplication-oriented. Since the systematic exgbaof
knowledge between the project partners and espebieiween the real laboratories plays a centid iro
the project, a separate work package is dedicatekiis (Peer-to-Peer-Learning). In this work paekége
strategy for the integration of the different teiclih social and scientific strengths of the padrend their
knowledge levels is developed.

3.2 Conception of the toolbox

A first step in the project was the collection asgstematisation of the the state of knowledge on
management practices and on planning, implementatial assessment instruments for collective climate
mitigation and adaptation in cities. Therefore, th& and HCU executed a desktop research and devera

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



Urban Governance Toolbox for a Climate-Friendly Sty

surveys. In the research period it became clear ttilexe are already exisiting a lot of toolboxesl an
guidelines in Germany, but nervertheless therdaglaof an easily operable toolbox for administaistaff
members combining the knowledge of climate probectis well as climate adaptation and giving prattic
insight advices.

The other project partners and external experts esitributed their knowledge to the control moddr
example, Drees&Sommer conducted a survey concetthiaguse of geo data within German cities and
introduced different GIS tools in order to visualthe dangers of climate warming.

Another very creative method in order to gain infautthe toolbox and as a tool itself was the Sgragon
method. From the 16th until 19th of June 2019 eM&rexperts from cities, industry and academia met i
Mannheim to discuss the opening question: How cargawvern integrated climate change mitigation and
adaptation in cities?. Supported by the innovaMadik Syntegration® method — a word combination of
synergy and integration — integrated actions ankitypsecommendations have been formulated for 12
central topic areas. The IAT operationalised that&yration results and used them as a basis ftrefur
research and implementation activities.

Parts of the toolbox will be the method of realdadiory (described in 4.3) and peer-to-peer leagrnin
(described in 5). Those two among others will bgliad in the model cities of Halle (Saale) and Magim,
taking into account the specific requirements basedeodata. Based on the resulting practical expes,
the governance model will be further developed anfwototype.

4 USE CASES MANNHEIM AND HALLE

In the definition phase the cities Halle (Saalejl dannheim has been chosen as project partneifsegs t
have different climate conditions and politicalccimstances, but suffer from similar climate effed@tsols
of the toolbox should be applicable in differentri@an cities.

4.1 Halle (Saale)

Halle (Saale) is the most populous city in Saxompr@lt and is one of the most densely populatedsdrea
Central Germany. Since 2010, Halle has demogralbhioadergone a trend reversal towards a (slightly)
growing city. Due to the age structure and thehbndte, however, the positive trend is permanently
dependent on a favourable migration balance, vdtithe same time there is strong competition withi
major cities of Central German. The average aghepopulation is beginning to level off, with thember

of younger senior citizens will even decrease, avthe sharp increase in the number of the verylgldged

80 and over represents a major challenge.

In principle, the climate region in which the ciof Halle (Saale) is located can adapt to rising air
temperatures and a reduction in precipitation feeqy, primarily in the summer months. However, siac
reduction in precipitation is not expected, anéase in extreme weather events is predicted. Sod #vent

in 2013, among other things, has shown suscepyilati concern. Older thermographic aerial photolgsap
also prove the existence of heat islands in therigity area.

Since February 2013, the city of Halle (Saale) e an Integrated Municipal Climate Protection Gmtc
in place and has consistently implemented it irciica. At the same time, the Climate Protectiornviger
Centre was set up as a link and coordinator far ¢hbsscutting municipal task and the Climate Rtite
Steering Group, which comprises of selected adtora the city administration, was founded (integrat
municipal utilities, housing industry, transpornguanies, real estate, etc.). Since 2014, the Gewreather
Service has been investigating the urban climathefSaalestadt in a multi-year measurement prageam
In December 2015, the political will was anchoradtie energy and climate policy vision of the aify
Halle (Saale) by a decision of the city councileTrevision of the climate protection concept, whiko be
completed in 2018, is currently underway.

The effects of climate change and thus the needifoate adaptation must be prepared and madde/igib
urban society. From this, in turn, necessary measuonust be derived which are incorporated into the
integrated concepts (e.g. into the climate prabectoncept). It is very important to create a linkthe
existing plans and concepts of the municipality emdarmonise the resulting synergies or conflicts.
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4.2 Mannheim

Mannheim is the third largest independent cityhie state of Baden-Wirttemberg. Mannheim has 336,368
inhabitants, 316,265 of whom have their main reside(as at 31.12.2016). The proportion of foreigner
relation to the main residence is approx. 25 %. 48%he population has a migration background. The
population forecast up to 2036 assumes a populaterease of 8%.

Mannheim has a very mild climate by Central Europestandards. When considering areas with a
problematic urban climate, the main problem arelathe city of Mannheim are increased temperature,
increased air pollutants and a lack of cold aipbuprhe overheating of inner city areas towardst lidands
shows the lack of elementary green spaces. Theematonmental conditions have deteriorated in recen
decades, especially due to increased constructibvite. The high traffic intensity within the citys an
immense obstacle to a further reduction in CO2 sionis.

In 2009, there was the creation of the climatequtdn control centre/foundation of the climatetpotion
agency Mannheim. One year later, an urban climatdysis and climate protection concept 2020 was
prepared. Furthermore, there is a city communinat@mpaign "MANNHEIM AUF KLIMAKURS" with
various preliminary projects (since 2012). Moregy@ogrammes for energetic renovation of privatades
and greening of roofs, facades and unsealing aezas supporting the citizens and there is an
evaluation/analysis of 30 properties of the CityMafnnheim. Additionally, Mannheim serves as a rmpli#r

in regional, national and international networks.

Climate adaptation measures have so far only beesued/implemented to a limited extent. Anothenp
that Mannheim is a growing city and therefore thare strong construction activities. Additionallyet
integration of various population groups in theati@en/implementation of climate protection/adaati
measures (in particular also migrants) is a hugdleige as well as the involvement of young adults,
adolescents and children in the creation of comsdiegplementation of climate protection and adaptati
measures. Thematic focuses in Mannheim, which mmeigturther differentiated within the framework bkt
real laboratory on the basis of previous work pgekaof the definition and R&D phases, are: Heat
island/heat effect (in particular impact in denspbpulated inner city districts), heavy rainfalleats (e.g.
flooding of the sewerage system) and invasive sge(dungal attack, impairment of flora/fauna, ecuit
damage due to additional expenditure).

System knowledge Target knowledge Transformation
knowledge
b Y ' 4
- -

4 A
—
P
-

Concrete application
Orientation-giving, possible  knowledge for the
and desirable future visions  promotion of change and
and guard rails road map for the
transformation process

Understanding of the

current status, processes,
historical background and
changeability of a system

Fig. 3: Different types of knowledge (Source: PraC1li997) Work plan for the project SMARTilience

4.3 Real laboratories

In order to ensure the practical and applicatidemance of the integrated control model, it is deped and
tested in these real laboratories along the speadeds of two sample municipalities - the reabfatories
in Halle (Saale) and Mannheim. The sample munitipalare already introducing ongoing pilot progeit
the field of climate-resilient urban and infrasture development, and supplementing them in cantrol
planning and implementation, as well as evaluatwith innovative measures and practices from the
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building block of the control model in order to reaeably contribute to improving the climate resitie of
their city. The selection of specific measures prattices takes place according to need and acgptadithe
respective level of development of climate resdieron site. Legal framework conditions and regional
strategies are taken into account. The laboratétadke and Mannheim will start in January 2020 $asts
about 18 months.

We follow this definition of a real laboratory:

»A real laboratory is a social context in which easchers carry out interventions in the sense aff re
experiments' in order to learn about social dynanaiod processes. The idea of the real laboratangfers
the scientific concept of the laboratory into thmalgsis of social and political processes. It tiesvith the
experimental turn in the social and economic s@endhere are close links to concepts of field artebn
research.” (Schneidewind 2014)

Therefore, in the two laboratories there are thobgectives: a) test of parts of the developed urban
governance toolbox, b) development of a laboratmgception with the local administration and civil
society and c) concrete measures e.g. geodategstraevelopment or heat plan.

These ideas are planned for the laboratory in Halle

« Consolidation and optimization of existing datahe partner consortium and model cities (studies,
projects, geodata, ...)

* Update and implementation of the integrated climptetection concept and interlinking with
existing plans in the city

« Communicating and addressing the need for adapttiolimate change for urban society
» Testing transferability to other municipalitie®Alning from each other (peer-to-peer)

« Interdisciplinary exchange and networking actitie

e These measures are planned in Mannheim:

* Analysis of the available (geo-) data and develagnod a strategy for the use of data for climate
protection and adaption

e Consideration of climate protection and climate ngea adaption in current projects of urban
development or planning and approval proceduregetisas cross departmental work

« Implementation of the “Urban Governance Toolboxatmalyse the concrete need for action and to
select suitable planning and implementation measiailéng into consideration the specific problem
in Mannheim

* Increased communication and citizen participationciimate change mitigation and adaption to
show specific needs, identify consternation anditgirom available synergies

* Action plan 2030 for climate protection and climatbange adaption to support integrated
sustainable urban development

e Peer-to-Peer: systematic promotion of exchangelesming between project partners (mentoring,
studying, shadowing).

The conception of the transformation arena as althe concrete agenda (see DeFila et al 2019) shal
remain flexible and open for new ideas during thecess of the real laboratory. The first ideas isbrof

one to three real experiments and different padioon methods with the civil society. One fix piois that

in March 2020 there will be a co-creative workshogach of the cities where those ideas will bewlsed

in more detail in order to fix a concrete roadmaplfoth laboratories. The IAT will evaluate togetkéth

the HCU the laboratories parallel.

5 PEER-TO-PEER-LEARNING

In order to systematically promote the exchangeamhple municipalities with each other and betwéden t
participating science and practice partners, togeize and analyze common challenges, to identfst b
practices and working solutions and to learn framheother, SMARTIlience follows the approach ofrpee
to-peer learning. The development status of thpes/e projects in the real laboratories, chalEengnd
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risks are assessed in three cycles using an adequatey tool. The status reports form the bagigHe
targeted exchange and co-creation of solutionshiret peer-to-peer workshops. The first peer-to-peer
workshop took place in November of 2019. All wortiph are directed towards the needs of the urbamnsact
respectively the urban project partners Mannheind &falle. Through a qualitative query of the
requirements, the first contents and the rough eptan of the process could be determined. Theltsesu
showed that cities have different needs in theeodntf climate protection and climate change adapta
Among other things, marketing campaigns, techrésglects (for example sensors) and data management
were important to the cities. In addition, the asrto find out how participation is also used intdly in
public administrations to support rethinking andegtance in the context of the climate. Only thejqmt
consortium took part in the first workshop. Eveity ©ias the opportunity to integrate itself inte theer-to-
peer process and thus learn more about other tapitgities. As other workshops and conference géll

take place with other cities on additional topi€sirthermore, the process of peer-to-peer learning i
presented transparently and can be used by otiess ¢ia the toolbox from SMARTIlience.

In addition, minor challenges in everyday projeairkvat the real laboratories are discussed in ezgul
learning sessions by telephone with the projecingas in order to jointly identify possible solut® It is
envisaged that each project partner will experietiee project reality in the real laboratories thgou
participatory observation according to the prineipf shadowing

6 CONCLUSION

Since SMARTI lience is an ongoing project there W@ more results and discussion points which si=ll
presented at a later point. The real laboratory el flexibly executed and an adaptation of thenpésl
activities is possible at any time of the 18-mofihg process within the cities. Therefore, a reitec
workshop in December 2020 is planned as each pasineuld learn and contribute with their own
perspective during the real laboratories.

After the laboratories, the collected experiencds emter in the redevelopment of the urban goveoea
toolbox. As an example the tested governanceipeagtsuch as the real laboratory approach widdamted
and uploaded in the toolbox. The evaluation ofréad laboratories and the learning process wilalgreat
challenge for the consortia. As well as, the digeation of the results and the toolbox.

7 REFERENCES

BENZ, Arthur and LUTZ, Susanne and SCHIMANK, Uwe @IMONIS, Georg: Einleitung, in: BENZ, Arthur et &andbuch
Governance. Theoretische Grundlagen und empiridolendungsfelder. 2007.

CORMONT, Pascal and FRANK, Susanne: Governance iKlifeaanpassung- Strukturen, Prozesse, InteraktioDekumentation
der Tagung der KLIMZUG-Verbiinde an der TU Dortmuamgy 03.12.2010. dynaklim-Publikation Nr. 20/ Dez120

DEFILA, Rico and DIGUIULIO, Antonietta: Transdiszipér und transformative forschen. Eine Methodenskmg Wiesbaden,
2019.

ENGELS, Anita and WICKEL, Martin and KNIELING, Joemd KRETSCHMANN, Nancy and WALZ, Kerstin: Lokale Klén
Governance im Mehrebenensystem: formale und inflerRegelungsformen, in: STORCH, Hans and CLAUSSEN,
Martin: Hamburger Klimabericht- Wissen ber Klinkdimawandel und Auswirkungen in Hamburg und
Norddeutschland. 2018.

HIRSCHFELD, Jiirgen and PISSARSKOI, Eugen and SCHULZEn®Nnd STOVER, Jana: Kosten des

Klimawandels und der Anpassung an den Klimawandghéer Perspektiven. Impulse der

deutschen Klimadkonomie zu Fragen der Kosten urb8sung. Institut fir 6kologische

Wirtschaftsforschung und Hamburgisches Weltwirtfsiastitut. Hintergrundpapier zum Ersten Forumnkdidkonomie. Berlin,
2015.

KNIELING, Joérg: Climate adaptation governance itiesi and regions: Theoretical fundamentals andtiped@vidence. Chichester,
Hoboken, NJ, 2016.

MAYNTZ, Renate: Governance im modernen Staat. In: BEArthus (Hg): Governance- Regieren in komplexendRggtemen.
2004.

SCHNEIDEWIND, Uwe: Urbane Reallabore- ien Blick in dictuelle Forschungswerkstatt. PND Online Papegabs Ill, 2014.

SCHULE, Ralf and FEKKAK, Miriam and LUCAS, Rainer ad®N WINTERFELD, Uta: Kommunen befahigen, die
Herausforderungen der Anpassung an den Klimawasyd&matisch anzugehen. Berlin Climate change 20/2016

STOY, Volkward: Fdderale Vielfalt im unitarischenalstaat Die Angebotssteuerung der deutschendrdndien Bereichen der
Kindertagesstatten, Krankenh&user und stationdtegeginrichtungen im Vergleich 1991-2013. Disséota
Tabingen. 2015.

ZURN, Michael: Governance in einer sich wandelndesitVine Zwischenbilanz. In: SCHUPPERT, Gunnar 20&RN, Michael:
Governance in einer sich wandelnden Welt. Poligsélerteljahresschrift, Sonderheft 41, p. 553-58108

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



