reviewed paper

Experimental Governance for Sustainable Cities an€limate Action — Case Study ANN (A New
Normal) RADAR Hamburg

Jorg Knieling, Jens Bley, Kay Hartkop, Anna Wildkac

(Prof. Dr. Jorg Knieling, HafenCity University Hamigi Henning-Voscherau-Pl. 1, D-20457 Hamburg,
joerg.knieling@hcu-hamburg.de)
(Jens Bley, HafenCity University Hamburg, Henning-dtoerau-PI. 1, D-20457 Hamburg, joerg.knieling@hawmhurg.de)
(Kay Hartkopf, HafenCity University Hamburg, Hengioscherau-Pl. 1, D-20457 Hamburg, joerg.knielifg@hamburg.de)
(Anna Wildhack, HafenCity University Hamburg, HengiVoscherau-Pl. 1, D-20457 Hamburg, joerg.kniegftgcu-hamburg.de)

1 ABSTRACT

In response to the challenges of climate changeo#metr environmental and structural problems, cffie
new forms of urban governance have been developgdested throughout European cities. Urban Living
Labs constitute one form of experimental governamdgereby urban stakeholders develop and test new
technologies and ways of living to address the lehges of climate change and urban sustainability.
Characteristics of Urban Living Labs in the sensexperimental governance are temporal limitatspatial
selectivity and problem-orientation.

Staging urban experimentation requires an evid&ased process to identify suitable urban targettioes

for urban testbeds. The research project ANN (A Nonmal) RADAR addresses this challenge. Through a
data-driven evidence base, it aims at identifyingaa that have a particular demand and provide eampl
context for experimental interventions. The undagyresearch question is in how far experimentation
strategies for sustainable urban development amdat@ mitigation can benefit from digitalisation by

enriching the political decision-making process idéntifying potential urban testbeds with analysing

processing and visualising available data. This epagescribes the ANN RADAR approach and

methodology, reflects experiences from pilot aggilan and discusses issues relevant for furthearekh.

Keywords: living lab, experimental governance, aunstble city, climate mitigation, digital tool

2 EXPERIMENTAL GOVERNANCE AND SUSTAINABLE CITIES

In recent years, European cities have tested nawsfof urban governance to respond to the chaltenfe
climate change and other environmental problemsyTre embedded in efforts of sustainability tramsi

to foster cities’ capability to reach climate nelity and the global Sustainable Development Gagls
accelerating policy change and implementation leted fields of action like mobility, energy or Ising.

Experimental sustainability transition focuses be tole of timely and spatially limited experimertts
overcome implementation restrictions for game-cirangnnovations. Cities are complex, multi-actodan
multi-level systems that have the tendency to hiratel slow-down the creation and implementation of
innovations by multiple factors (non-innovative tegf). The experiment as a method of innovation
management overcomes these barriers by offeringuleded risk, reversibility and low costs. The R8s
and benefit of experiments offer the chance taHetinvented social practices become the "new niérma
which then can be rolled out throughout the citgl amen furthermore. (e.g. Evans et al. 2016; Kribiasel
Mukhtar-Landgren 2018)

As methodological framework for experiments Urbaving Labs (ULL) have been applied in cities. They
constitute one form of experimental governance, refne urban stakeholders develop and test new
technologies and ways of living to address the lehges of climate change and urban sustainability
(Bulkeley and Castan Broto 2013, Kronsell and Makiitandgren 2018). Characteristics of ULL in the
sense of experimental governance are temporalaliimit, spatial selectivity and problem-orientatierny.
test a new solution for urban sustainability triaosifor a limited time in a selected part of ayair quarter.

By reflecting on and learning from experiments,ambiving labs create the basis for mainstreamiegy n
solutions on a broader scale. Experiments areftirereften seen as a way of establishing nichesfringe
spaces for emerging technologies or alternativesitiient methods of governance (Schot and Geel’)200

Experimental governance and related transition gamant (or experimental sustainability transitiang
part of the transition theory framework (Grin et 2010; Geels 2002; Geels and Schot 2007). In tiié-m
level-model of transition management (see Fig. Xpeéments insert innovation in the regime struetur
Together with local pioneers they are seen as &aggnts and drivers of social innovation and itians
towards sustainability. They operate in niches ®rart of the existing regime (political-adminisiva
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system, business sector, academia). In the cobofetkte experimentation approach the goal is to\eeal
these niche actors, their contributions to sushdénaities, and success factors and restrictionstHeir
pioneering ambitions and activities, as well agptovide a transparent basis for the co-design bamur
futures together with transition pioneers.
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Fig. 1: Multi-level perspective on transitions, pted from Geels (2002: 1263)

Establishing successful strategies within the urlsaistainability transition requires transdisciptina
approaches that foresee the engagement of diffetekeéholders in the urban environment (Wittmayet a
Loorbach 2016). Engaging the public is seen as ssengial factor for achieving sustainable urban
development (UN-Habitat 2020), because complexIprob are best solved when the different groups who
can affect it or are affected — the stakeholderthénsense of Freeman (Freeman 2010) — work tagethe
partnership. Moreover, consulting stakeholdersnisnstrument to collect information for evidencesed
policymaking. Their views, practical experience aada will help deliver higher quality and more ditde
policy initiatives and evaluations (European Consiois 2021).

3 URBAN LIVING LABS AND EXPERIMENTATION

In various urban sustainability sectors, citieséheen developing pilot projects and ‘Living Labs’'the
spirit of urban experimentation to explore innovatiapproaches and then, based on initial evaluation
upscale, replicate or make permanent interventiesslting in a new and more sustainable practics. N
only does this provide testbeds for experimentirnity wew technologies and social innovations, bualso
facilitates the building of awareness and acceptaoic such interventions amongst citizens and other
stakeholders. The European Network of Living LaB®&@LL), an umbrella organisation for living labs
around the world, defines them as “user-centrech apeovation ecosystems based on a systematiccoser
creation approach, integrating research and inmmvgirocesses in real-life communities and settings
Living Labs are both practice-driven organisatitivet facilitate and foster open, collaborative wattion, as
well as real-life environments or arenas where logtbn innovation and user innovation processesbean
studied as subject to experiments and where nawicad are developed.” "Living Labs are real-liésttand
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experimentation environments that foster co-creataod open innovation among the main actors of the
Quadruple Helix Model, namely: Citizens, Governmdémdustry, Academia." (openlivinglabs.eu/aboutus)

Living labs emphasise innovation by engaging uset atakeholder perspectives in developing public
services. They take a radically different approtximnovation than the top-down routine associatgt
traditional public administration (TPA) and New MatManagement (NPM), adhering instead to a network
approach based on integration of stakeholders,lgmololving by collaboration and joint implemendati
efforts. (Fuglsang and Hansen 2022)

4 STAKEHOLDER PERSPECTIVES IN URBAN INNOVATION

Urban Living Labs have been becoming increasingigartant in developing and testing responses to the
social, environmental and economic challenges ptasecontemporary urbanism (Vallance et al. 2020).
Urban Living Labs, engaging citizens and other eltakders are essential components and can be found
any characterisation of the key elements in tleedttire (ENoLL; Hossain et al. 2018; Leminen eall5).

In contrast to many other forms of innovation, fiyi labs involve heterogenous stakeholders such as
academics, developers, business representatitezens, and users, as well as various public angiter
organisations in living lab networks (Hossain et218). Living Labs thus assume the QuadruplexHeli
conception of innovation theory.

The Quadruple Helix framework is an iteration o ttmore established Triple Helix theory of innovatio
through the interaction between industry, goverrinagrd university partners. The Quadruple Helix nhode
adds a fourth sphere that more explicitly recogntbe coproduction role of the public or other Icddaciety
actors (Carayannis and Campbell 2009). For Carayamud Campbell, leading proponents of the Quadrupl
Helix model, this represents a more democratic @gugr to innovation. It also more easily allows fioe
outcomes of these interactions across institutiboahdaries to be conceived as forms of sociakratman
just technological or business innovation (Vallaatal. 2020).

Because attention to stakeholders is so imporstakeholder analysis becomes important (Bryson 2004
There are different methods for identifying and lgsiag the relevant stakeholders (ENoLL, Rees et al
2009, Bryson 2004). The simplest and most widebdumethod for identifying relevant stakeholderthis
“Stakeholder Power/Interest-Matrix” (Ackermann aBden 2011). This matrix can be found in many
guidelines for stakeholder engagement, e.g. in &Wléd research projects (e.g. AREA 21, REPAIR,
Cities4People, mySmartLife, Move21l, see Tatum.e2@20, Lange and Knieling 2020; Fischer et al.®02
Once the relevant stakeholders have been identiedcategorised, strategies for action can belojgse

on this basis. The different ways stakeholder eegemt can occur can be described in five levels of
participation: inform, consult, involve, collabogaind empower (Bammer 2019). Where the involverognt
relevant stakeholders in living labs goes beyoridrimation and consultation, active participatiord am-
creation are described as relevant elements oililab experience (Hossain et al. 2018).

Although this is a vital first step in any partiaipry exercise, stakeholders are often identified selected

on an ad hoc basis without applying any structmnethodology. The reasons for this are complex ande
from a lack of resources and knowledge to concéouithe results (Bryson 2004). In any way, non-
systematic actor analysis and selection have thle to marginalise relevant groups, bias results and
jeopardise long-term viability and support for gitecess (Rees et al. 2009: 1933).

Which method is used for the stakeholder mappirig the key stakeholders are and what roles theydak
(Stahlbrost et al. 2015; Westerlund and Leminenl2@tnkil et al. 2010) depends on each specifigguto
setting. For ANN RADAR, however, the systematicniiéication of the relevant stakeholders needsat@t
into account the Quadruple Helix model and an eeget strategy based on this to implement an Urban
Living Lab successfully.

Against the background of the described methodotddgramework the underlying research questiomis i
how far experimentation strategies for sustainalslean development and climate mitigation can bénefi
from digitalisation by enriching the political dsmn-making process of identifying potential urliastbeds
with analysing, processing and visualising avadatbhta. The following section provides insightoittie
ANN RADAR research.
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5 ANN (A NEW NORMAL) RADAR

Chronéer, Stahlbrost and Habibipour (2019) havatified key components of Urban Living Laba such as
governance models, financing and business modgihysical representation that takes place in alifeal
setting in the city context, an innovation to exmemt with partners and end users, including aitizeoublic
and private actors, and academic institutions, @euadruple helix), and approaches for engagififiereint
stakeholders and collecting data.

Staging urban experimentation requires an evidbased process to identify suitable target locatidihe
project ANN (A new Normal) RADAR addresses thisecohallenge. Through a data-driven evidence base,
it helps to identify areas that have a particulamédnd and provide ample context for experimental
interventions and to support with the evaluatiotheifr effectiveness. The underlying research dqouess in

how far experimentation strategies for sustainalslean development and climate mitigation can bénefi
from digitalisation by enriching the political dewn-making process of identifying potential urliastbeds
with analysing, processing and visualising avadatihta that relate to the aforementioned key elesyah
urban living labs.

ANN RADAR is designed as an instrument for experitaktransition processes in cities and urbanidistr

It accumulates indicators from multiple dimensiomgduding localised strategies, transformationalgand
paths, urban data, as well as stakeholder anctiegizngagement for the identification of best dudti¢y
areas for urban testbeds for sustainability andatk mitigation action. Guiding initial use casersarios for
ANN RADAR are European calls for urban experimeotat such as for New European Bauhaus pilot
regions; German federal and state funding for thienexperimentation in the areas of solar energgrgy
efficiency and mobility; as well as city and distrinitiatives for urban experimentation. Strategiicnate
action plans embedment, citizens and stakeholdgagament approaches, urban data evidence, (social)
inclusiveness, replicability and scalability ardteg core of the scenarios.

The project follows a collaborative and participgtmethodology mixed with state-of-the-art digitatmats

for integrating data and rapid innovation technasginitially in the City of Hamburg. The mayofice,

the district coordination office, climate coordioeg and other stakeholders in Hamburg are patiefco-
design and the experimental governance approadh.mdthodology draws on research and practices in
experimental transition processes, living labs amblan testbeds, as well as stakeholder and citizens
engagement.

The increased demand for sustainable urban develapapawned a wealth of activities from developing
climate plans to planning climate mitigation actorl of these provide information, be it conceptsd
plans or structured data from experiments and ¢ipes This information provides a valuable souofe
data which ANN RADAR leverages to assess climat®as, understand status and impact of urban téstbe
as well as the maturity of experimentation and expental governance in municipalities and selected
geographic areas. Alongside, ANN RADAR taps intarses of data from the local authorities and thenop
data available for the respective locations.

As an example, ANN RADAR uses solar potential dastimate of PV electricity harvesting from roof$dp
from Hamburg's geo portal to assess the percentdgbouseholds’ electricity consumption (average
consumption for households of a specific size -oating to the BDEW, federal association of energg a
water management) which could be harvested fromiri®tallations on the respective building for its
inhabitants.

In one of the scenarios larger buildings (a minimo20 households) with 80-120% of photovoltaic [PV
coverage potential (meaning 80-120% of househgielztly electric energy consumption could be haegbst
from PV) in underprivileged areas (ideally buildingith subsidised housing) are considered as th& mo
promising areas for a sustainability testbed takimg account the “social” leverage and the retam
investment (ROI) for the respective measures. $doEusiveness is one of the key attributes in the
aforementioned scenarios.

To assess the public resources (e.qg. financiasopeel) information about ongoing initiatives canused to
identify sources for funding as well as the avaliigbof personnel to support new initiatives antyide
knowledge about specific areas as well as stakehalketworks. In the case of Hamburg special deveéop
areas (RISE: Rahmenprogramm Integrierte Stadtteileklung - framework for integrated urban
development) are an example of such areas whichideraan opportunity to leverage available public
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resources. Since these specific areas have beabligsed due to the need for inclusive social dgwalent

in the selected areas it emphasises social develupas an important factor for the selection afbieds. In

the ANN RADAR initial test scenario, a socially dieaged inner city quarter with high solar potehfa
urban experimentation is identified within the eottof the “New European Bauhaus” programme. The
detailed examination of that specific quarter itune also advanced the prototypical approach bgihglto
identify urban data segments that are trans-lonathieir relevance, such as the social and cultural
infrastructure and the aforementioned zoning inftAmework of integrated urban planning.

Urban testbeds in the presented scenarios can dmeilsel as socio-economic entities which have to be
assessed from various viewpoints, such as thetsteuof the built environment, e.g. like the numbed
average size of parcels, as well as social statuswowaseholds in an area. These provide the “phlsica
parameters and factors to be considered, whiclusuelly provided by the city. For the success tfaor
testbeds, several other, “softer” factors, likezemh and stakeholder engagement, strategies and fa
sustainable development as well as public resoylmsan important role. To provide a holistic vieiv
these different perspectives a key instrument oNARADAR is a Balanced Scorecard (BSC) which traes t
capture these different viewpoints in a structuaed standardised way.

Based on the state of research, own experienceshenéxplorative approach of the project on urban
testbeds, the ANN RADAR approach is based on foBCRIlimensions: Strategy & Plan, Stakeholders,
Public Resources, Urban Data.

“Strategy & Plans”: This dimension assesses whetharea is being managed with a strategic visnohifa
this vision is linked to actionable plans. Duringcent years many municipalities started to budget f
climate mitigation actions as well as climate adwpt This led to the development of action plang.(e
SUMP, SECAP) which describe the actions and tmepaict on the area and the climate (usually reductio
of GHG emissions). To assess the intent and pallites well as governmental support for climateoast
these plans provide a valuable source of informagtarting from a general vision down to specifimate
actions, including the intended impact and requinedstments. Hence this dimension provides insigitb
the ability and willingness to execute the defirdinate strategies and the associated measures. An
extensive analysis has been undertaken to deconsfies local climate strategies and plans into escand
criteria. These include the existence and meadityabf transformational goals and paths regardowy
prototypical urban experimentation thematic aredar potential, energy efficiency and mobility, nitoning
processes in place and experience with model qeat® urban testbeds.

“Stakeholders”: This dimension offers insights ikl structure and the management of the stakeholde
ecosystem, the experience gathered and the ahilithanage a diverse group of stakeholders to gain
acceptance and commitment. It assesses past exEgiwith stakeholder management, setting up kindin
agreements with stakeholders and involving divestekeholder groups (quadruple helix) in long term
development processes.

“Public Resources”: This dimension explores whisheds the public sector could offer as a contrilouto

an urban testbed. It could comprise real estatsppael to support testbed development, as wdlireding
sources to make investments or subsidise testbeslogenent. Public resources are a crucial parthef t
experimental governance readiness for municipalitend districts to engage and permit urban
experimentation.

“Urban Data”: This dimension assesses the abiitgupport data driven evaluation of the physicaépal
(e.g. number of inhabitants, size of buildings/afess well as constraints (regulations) and oppdiés for
the testbeds under consideration. For exampletdta area available for PV installations on ropfo
provides insights regarding the maximum PV energgvésting potential from rooftops. Besides physical
properties, social and ecological indicators previhluable information to evaluate the feasibility
successfully implement a testbed.

The Balanced Scorecard integrates all four dimesswehich build additional layers of ANN RADAR (see
Fig. 2) and can be adjusted and combined as ndedadspecific scenario, e.g. application for Eldda or
investments from local budgets in urban testbedsitiate climate actions.

Adding the physical potential to the picture a st view on the feasibility and suitability of amban
testbed for a given scenario can be provided. irifiegrated view could guide the selection proces$ a
supports an evidence-based process to establiah tebtbeds.
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Fig. 2: Balanced Scorecards — excerpt and earlyestagign

The Balanced Scorecard results will be one elemoktite ANN RADAR-Dashboard (see Fig. 3). Here the
key dimensions for identifying suitable urban exmpentation locations are shown with a geo-located
reference. Data layers depicting contextual geatkxt information including social monitoring result
social and cultural infrastructures, existing mogeéarters, urban testbeds and funding zones fegiated
urban developments, can be viewed and discusseohnimection with co-evaluated balanced scorecands fo
local climate mitigation and sustainability stragesgand plans, stakeholder engagement, public resefor
experimental governance readiness and urban datiéalaility. Physical sustainability potentials céhe
assessed to the level of building blocks, bothummary and in detail.

Most of the data used by ANN RADAR is publicly dedle and can be accessed through the urban data
platform or the geo-portal of the city of Hambukpwever, some of the data is not publicly availatde
easily accessible (e.g. number of households pédihg, roof top solar potential). The reasons lein
manifold like license/ownership restrictions, dat@vacy concerns or commercial interest in the data
overcome these obstacles a strong data competadayada awareness needs to be established in lotie pu
administration and the government. This should cdegal as well as technological and data analytics
capabilities to provide as much raw data as passiblopen source whilst additionally offering dataghts
through accessible tools for all interested partesit citizens, businesses, NGOs, academia cgrgament
organisations. This will require political and Isigitive support to ensure reliable and secure adcethe
data sustainably. Besides availability and accéigilof the data, data literacy will become eveonm
important to facilitate data and evidence driveciedal consensus on key questions around sustainalin
development. Consequentially, a two pronged apprgaoviding data and insights as well as enaldiaiz
retrieval and interpretation, is needed to captivegfull value of open and free access to urbaa. dat
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Fig. 3: ANN RADAR Prototype Dashboard for the co-enaion process of identifying suitable locationsddban experimentation

6 REFLECTIONS

The approach and methodology of ANN RADAR aimsugiperting the decision-making process for urban
experimentation for sustainability and climate @atiin the context of location-based experimental
governance and co-creation with citizens and stkens. From our point of view just inclusion in
sustainability action can be achieved by inform@oad and inclusive participation of citizens atinkrse
stakeholders. An example is manifested in the Mawinmitment (2022), which “positions local and
regional governments at the centre of the globspoerse to today’s challenges, by encouraging suadiks
approaches, innovation, adaptability, participgtiand inclusiveness in policy-making to tackle tuerent
climate emergency and by embedding social equitthatcore of their local sustainable development”.
Digitalisation enhances data-driven, evidence-basebtransparent participation which leads to aenjost
and equitable participation in decision-making gsses. Such urban data evidence-based and tramspare
decision-making is at the intersection of digitafisn and sustainability, and as such this ‘thiraywof a
socially embedded digital agenda, and is understa®da contribution to a European perspective of
sustainable digitalization.

Putting ANN RADAR in the wider context of digitaliion it can be seen as an example for leveraging
(open) urban data for sustainable urban developré@mte raw data usually cannot be easily undedstae
necessary to process, aggregate and present théndam accessible and digestible way. The widespre
approach of many municipalities to provide geo-datetals is a first step towards this goal. However
leveraging Artificial Intelligence and Big Data damtion methods offers a further opportunity tetcee

the full value of urban data by turning raw dattoimsights and finally stories which can transfanto
actions. This approach would allow municipalitiedd@verage the rich urban data available for traremt,
evidence based sustainable urban development.

In its research ANN RADAR has developed and appiedethodology to aggregate, annotate, visualide an
evaluate urban data in regard to key dimension&ftifying suitable urban experimentation locatioln
this phase, the prototype has been introduced iiteaative co-design process to stakeholders empbaye
pre-selecting urban testbeds in the initial ANN RXB® scenarios of European, national and state fundin
calls. Stakeholders include the mayor's office afmBurg, the district coordination office, climatetians
management of selected boroughs and climate aetiwh sustainability consultancies that are deeply
engaged in local climate action planning, as wektitizens and stakeholder engagement processes.
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Besides technological challenges of the ANN RADAppr@ach, experimental governance is confronted
with restrictions resulting from personnel shorgge local administration. Experiments need addilo
administrative capacity to provide a suitable emminent. In competition with routine tasks that hawée
fulfilled anyway, experiments have difficulties ¢@in the necessary priority in the internal ageseliing.
Thus, there is the fundamental finding that expernita need additional funding to compensate addition
costs and personnel resources. Furthermore, thm-leabefit of experiments for local sustainability
transition needs to be communicated to motivatipahs and administration to take the effort ais#l.r

In next steps of the ANN RADAR research on expentakgovernance, it is planned to extend the sabpe
the thematic sustainability areas beyond the initieee areas to gain further knowledge in how tfe
methodology is transferable on different policy aareand in how far such a multi-thematic approach
contributes to experimentation platforms as conedged by Rehm et al. (2021). Furthermore, thdyaisa
and deconstruction of the local climate plans as significant input for the balanced scorecardkioavill

be supported by artificial intelligence. Here thm @& to explore how far artificial intelligence caupport
the analysis of local climate strategies and piaitis their transformational goals and paths in¢batext of
changing local, national and international urbaera@ frameworks on sustainability and transformatio
Such an approach is foreseen to enhance the tgatfiiANN RADAR in various urban and regional
functional areas for stakeholders without the mearsxpertise to aggregate and input the core nmétion
for the balanced scorecards as one of the key atsroéthe ANN RADAR process.

The ANN RADAR research will be reflected with thelf of iterative evaluation in the varying conteafs
different functional urban areas' sizes and conifdsxand against the ongoing discussion of the key
elements of urban experimentation, including cotgapconsiderations on evaluating smart city apginea
(e.g. Rodrigues et al. 2022), and research regattie development from a quadruple helix to a auoilat
helix perspective. Here, an important question bellin how far the expert driven process of datéecton

and processing for experimental governance carobeected with formats of citizen participation bthiis
approach holds the tendency of excluding citizeret éeast parts of the citizenship.

Note:

ANN RADAR is a third-party funded research proj€kELEI Action Fund) and as such it is part of a
network of projects throughout Europe that use mbipation of private and open-source data to drive
environmental action in their respective cities.eTproject started in 2020, it is focused on tramsit
processes in three selected sectors, renewablgiesieznergy efficiency and mobility.
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