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1 ABSTRACT 

In response to the challenges of climate change and other environmental and structural problems, different 
new forms of urban governance have been developed and tested throughout European cities. Urban Living 
Labs constitute one form of experimental governance, whereby urban stakeholders develop and test new 
technologies and ways of living to address the challenges of climate change and urban sustainability. 
Characteristics of Urban Living Labs in the sense of experimental governance are temporal limitation, spatial 
selectivity and problem-orientation. 

Staging urban experimentation requires an evidence-based process to identify suitable urban target locations 
for urban testbeds. The research project ANN (A new Normal) RADAR addresses this challenge. Through a 
data-driven evidence base, it aims at identifying areas that have a particular demand and provide ample 
context for experimental interventions. The underlying research question is in how far experimentation 
strategies for sustainable urban development and climate mitigation can benefit from digitalisation by 
enriching the political decision-making process of identifying potential urban testbeds with analysing, 
processing and visualising available data. This paper describes the ANN RADAR approach and 
methodology, reflects experiences from pilot application and discusses issues relevant for further research. 

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

2 EXPERIMENTAL GOVERNANCE AND SUSTAINABLE CITIES 

In recent years, European cities have tested new forms of urban governance to respond to the challenges of 
climate change and other environmental problems. They are embedded in efforts of sustainability transition 
to foster cities’ capability to reach climate neutrality and the global Sustainable Development Goals by 
accelerating policy change and implementation in related fields of action like mobility, energy or housing. 

Experimental sustainability transition focuses on the role of timely and spatially limited experiments to 
overcome implementation restrictions for game-changing innovations. Cities are complex, multi-actor and 
multi-level systems that have the tendency to hinder and slow-down the creation and implementation of 
innovations by multiple factors (non-innovative setting). The experiment as a method of innovation 
management overcomes these barriers by offering calculated risk, reversibility and low costs. The success 
and benefit of experiments offer the chance to let the invented social practices become the "new normal" 
which then can be rolled out throughout the city and even furthermore. (e.g. Evans et al. 2016; Kronsell and 
Mukhtar-Landgren 2018) 

As methodological framework for experiments Urban Living Labs (ULL) have been applied in cities. They 
constitute one form of experimental governance, whereby urban stakeholders develop and test new 
technologies and ways of living to address the challenges of climate change and urban sustainability 
(Bulkeley and Castán Broto 2013, Kronsell and Mukhtar-Landgren 2018). Characteristics of ULL in the 
sense of experimental governance are temporal limitation, spatial selectivity and problem-orientation, e.g. 
test a new solution for urban sustainability transition for a limited time in a selected part of a city or quarter. 
By reflecting on and learning from experiments, urban living labs create the basis for mainstreaming new 
solutions on a broader scale. Experiments are therefore often seen as a way of establishing niches, i.e. fringe 
spaces for emerging technologies or alternatives to current methods of governance (Schot and Geels 2008). 

Experimental governance and related transition management (or experimental sustainability transition) are 
part of the transition theory framework (Grin et al. 2010; Geels 2002; Geels and Schot 2007). In the multi-
level-model of transition management (see Fig. 1) experiments insert innovation in the regime structure. 
Together with local pioneers they are seen as change agents and drivers of social innovation and transition 
towards sustainability. They operate in niches or as part of the existing regime (political-administration 
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system, business sector, academia). In the context of the experimentation approach the goal is to analyse 
these niche actors, their contributions to sustainable cities, and success factors and restrictions for their 
pioneering ambitions and activities, as well as to provide a transparent basis for the co-design of urban 
futures together with transition pioneers.  

 

Fig. 1: Multi-level perspective on transitions, adapted from Geels (2002: 1263) 

Establishing successful strategies within the urban sustainability transition requires transdisciplinary 
approaches that foresee the engagement of different stakeholders in the urban environment (Wittmayer and 
Loorbach 2016). Engaging the public is seen as an essential factor for achieving sustainable urban 
development (UN-Habitat 2020), because complex problems are best solved when the different groups who 
can affect it or are affected – the stakeholders in the sense of Freeman (Freeman 2010) – work together in 
partnership. Moreover, consulting stakeholders is an instrument to collect information for evidence-based 
policymaking. Their views, practical experience and data will help deliver higher quality and more credible 
policy initiatives and evaluations (European Commission 2021). 

3 URBAN LIVING LABS AND EXPERIMENTATION 

In various urban sustainability sectors, cities have been developing pilot projects and ‘Living Labs’ in the 
spirit of urban experimentation to explore innovative approaches and then, based on initial evaluation, 
upscale, replicate or make permanent interventions resulting in a new and more sustainable practice. Not 
only does this provide testbeds for experimenting with new technologies and social innovations, but it also 
facilitates the building of awareness and acceptance of such interventions amongst citizens and other 
stakeholders. The European Network of Living Labs (ENoLL), an umbrella organisation for living labs 
around the world, defines them as “user-centred open innovation ecosystems based on a systematic user co-
creation approach, integrating research and innovation processes in real-life communities and settings. 
Living Labs are both practice-driven organisations that facilitate and foster open, collaborative innovation, as 
well as real-life environments or arenas where both open innovation and user innovation processes can be 
studied as subject to experiments and where new solutions are developed.” "Living Labs are real-life test and 
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experimentation environments that foster co-creation and open innovation among the main actors of the 
Quadruple Helix Model, namely: Citizens, Government, Industry, Academia."  (openlivinglabs.eu/aboutus) 

Living labs emphasise innovation by engaging user and stakeholder perspectives in developing public 
services. They take a radically different approach to innovation than the top-down routine associated with 
traditional public administration (TPA) and New Public Management (NPM), adhering instead to a network 
approach based on integration of stakeholders, problem solving by collaboration and joint implementation 
efforts. (Fuglsang and Hansen 2022) 

4 STAKEHOLDER PERSPECTIVES IN URBAN INNOVATION  

Urban Living Labs have been becoming increasingly important in developing and testing responses to the 
social, environmental and economic challenges present in contemporary urbanism (Vallance et al. 2020). In 
Urban Living Labs, engaging citizens and other stakeholders are essential components and can be found in 
any characterisation of the key elements in the literature (ENoLL; Hossain et al. 2018; Leminen et al. 2015). 
In contrast to many other forms of innovation, living labs involve heterogenous stakeholders such as 
academics, developers, business representatives, citizens, and users, as well as various public and private 
organisations in living lab networks (Hossain et al. 2018). Living Labs thus assume the Quadruple Helix 
conception of innovation theory. 

The Quadruple Helix framework is an iteration of the more established Triple Helix theory of innovation 
through the interaction between industry, government and university partners. The Quadruple Helix model 
adds a fourth sphere that more explicitly recognises the coproduction role of the public or other civil society 
actors (Carayannis and Campbell 2009). For Carayannis and Campbell, leading proponents of the Quadruple 
Helix model, this represents a more democratic approach to innovation. It also more easily allows for the 
outcomes of these interactions across institutional boundaries to be conceived as forms of social rather than 
just technological or business innovation (Vallance et al. 2020). 

Because attention to stakeholders is so important, stakeholder analysis becomes important (Bryson 2004). 
There are different methods for identifying and analysing the relevant stakeholders (ENoLL, Rees et al. 
2009, Bryson 2004). The simplest and most widely used method for identifying relevant stakeholders is the 
“Stakeholder Power/Interest-Matrix” (Ackermann and Eden 2011). This matrix can be found in many 
guidelines for stakeholder engagement, e.g. in EU-funded research projects (e.g. AREA 21, REPAiR, 
Cities4People, mySmartLife, Move21, see Tatum et al. 2020, Lange and Knieling 2020; Fischer et al. 2020). 
Once the relevant stakeholders have been identified and categorised, strategies for action can be developed 
on this basis. The different ways stakeholder engagement can occur can be described in five levels of 
participation: inform, consult, involve, collaborate and empower (Bammer 2019). Where the involvement of 
relevant stakeholders in living labs goes beyond information and consultation, active participation and co-
creation are described as relevant elements of living lab experience (Hossain et al. 2018).  

Although this is a vital first step in any participatory exercise, stakeholders are often identified and selected 
on an ad hoc basis without applying any structured methodology. The reasons for this are complex and range 
from a lack of resources and knowledge to concern about the results (Bryson 2004). In any way, non-
systematic actor analysis and selection have the risk to marginalise relevant groups, bias results and 
jeopardise long-term viability and support for the process (Rees et al. 2009: 1933).  

Which method is used for the stakeholder mapping, who the key stakeholders are and what roles they take on 
(Ståhlbröst et al. 2015; Westerlund and Leminen 2011; Arnkil et al. 2010) depends on each specific project 
setting. For ANN RADAR, however, the systematic identification of the relevant stakeholders needs to take 
into account the Quadruple Helix model and an engagement strategy based on this to implement an Urban 
Living Lab successfully.  

Against the background of the described methodological framework the underlying research question is in 
how far experimentation strategies for sustainable urban development and climate mitigation can benefit 
from digitalisation by enriching the political decision-making process of identifying potential urban testbeds 
with analysing, processing and visualising available data. The following section provides insights into the 
ANN RADAR research. 
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5 ANN (A NEW NORMAL) RADAR 

Chronéer, Ståhlbröst and Habibipour (2019) have identified key components of Urban Living Laba such as 
governance models, financing and business models, a physical representation that takes place in a real-life 
setting in the city context, an innovation to experiment with partners and end users, including citizens, public 
and private actors, and academic institutions (i.e., a quadruple helix), and approaches for engaging different 
stakeholders and collecting data.  

Staging urban experimentation requires an evidence-based process to identify suitable target locations. The 
project ANN (A new Normal) RADAR addresses this core challenge. Through a data-driven evidence base, 
it helps to identify areas that have a particular demand and provide ample context for experimental 
interventions and to support with the evaluation of their effectiveness. The underlying research question is in 
how far experimentation strategies for sustainable urban development and climate mitigation can benefit 
from digitalisation by enriching the political decision-making process of identifying potential urban testbeds 
with analysing, processing and visualising available data that relate to the aforementioned key elements of 
urban living labs.   

ANN RADAR is designed as an instrument for experimental transition processes in cities and urban districts. 
It accumulates indicators from multiple dimensions including localised strategies, transformational goals and 
paths, urban data, as well as stakeholder and citizens engagement for the identification of best suited city 
areas for urban testbeds for sustainability and climate mitigation action. Guiding initial use case scenarios for 
ANN RADAR are European calls for urban experimentation, such as for New European Bauhaus pilot 
regions; German federal and state funding for thematic experimentation in the areas of solar energy, energy 
efficiency and mobility; as well as city and district initiatives for urban experimentation. Strategic climate 
action plans embedment, citizens and stakeholder engagement approaches, urban data evidence, (social) 
inclusiveness, replicability and scalability are at the core of the scenarios.  

The project follows a collaborative and participatory methodology mixed with state-of-the-art digital formats 
for integrating data and rapid innovation technologies, initially in the City of Hamburg. The mayor’s office, 
the district coordination office, climate coordinators and other stakeholders in Hamburg are part of the co-
design and the experimental governance approach. The methodology draws on research and practices in 
experimental transition processes, living labs and urban testbeds, as well as stakeholder and citizens 
engagement. 

The increased demand for sustainable urban development spawned a wealth of activities from developing 
climate plans to planning climate mitigation actions. All of these provide information, be it concepts and 
plans or structured data from experiments and operations. This information provides a valuable source of 
data which ANN RADAR leverages to assess climate actions, understand status and impact of urban testbeds 
as well as the maturity of experimentation and experimental governance in municipalities and selected 
geographic areas. Alongside, ANN RADAR taps into sources of data from the local authorities and the open 
data available for the respective locations. 

As an example, ANN RADAR uses solar potential data (estimate of PV electricity harvesting from rooftops) 
from Hamburg’s geo portal to assess the percentage of households’ electricity consumption (average 
consumption for households of a specific size - according to the BDEW, federal association of energy and 
water management) which could be harvested from PV installations on the respective building for its 
inhabitants. 

In one of the scenarios larger buildings (a minimum of 20 households) with 80-120% of photovoltaic (PV) 
coverage potential (meaning 80-120% of households’ yearly electric energy consumption could be harvested 
from PV) in underprivileged areas (ideally buildings with subsidised housing) are considered as the most 
promising areas for a sustainability testbed taking into account the “social” leverage and the return on 
investment (ROI) for the respective measures. Social inclusiveness is one of the key attributes in the 
aforementioned scenarios.  

To assess the public resources (e.g. financial, personnel) information about ongoing initiatives can be used to 
identify sources for funding as well as the availability of personnel to support new initiatives and provide 
knowledge about specific areas as well as stakeholder networks. In the case of Hamburg special development 
areas (RISE: Rahmenprogramm Integrierte Stadtteilentwicklung - framework for integrated urban 
development) are an example of such areas which provide an opportunity to leverage available public 
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resources. Since these specific areas have been established due to the need for inclusive social development 
in the selected areas it emphasises social development as an important factor for the selection of testbeds. In 
the ANN RADAR initial test scenario, a socially challenged inner city quarter with high solar potential for 
urban experimentation is identified within the context of the “New European Bauhaus” programme. The 
detailed examination of that specific quarter in return also advanced the prototypical approach by helping to 
identify urban data segments that are trans-local in their relevance, such as the social and cultural 
infrastructure and the aforementioned zoning in the framework of integrated urban planning. 

Urban testbeds in the presented scenarios can be described as socio-economic entities which have to be 
assessed from various viewpoints, such as the structure of the built environment, e.g. like the number and 
average size of parcels, as well as social status of households in an area. These provide the “physical” 
parameters and factors to be considered, which are usually provided by the city. For the success of urban 
testbeds, several other, “softer” factors, like citizen and stakeholder engagement, strategies and plans for 
sustainable development as well as public resources play an important role. To provide a holistic view of 
these different perspectives a key instrument of ANN RADAR is a Balanced Scorecard (BSC) which tries to 
capture these different viewpoints in a structured and standardised way.  

Based on the state of research, own experiences and the explorative approach of the project on urban 
testbeds, the ANN RADAR approach is based on four BSC dimensions: Strategy & Plan, Stakeholders, 
Public Resources, Urban Data. 

“Strategy & Plans”: This dimension assesses whether an area is being managed with a strategic vision and if 
this vision is linked to actionable plans. During recent years many municipalities started to budget for 
climate mitigation actions as well as climate adoption. This led to the development of action plans (e.g. 
SUMP, SECAP) which describe the actions and their impact on the area and the climate (usually reduction 
of GHG emissions). To assess the intent and political, as well as governmental support for climate actions 
these plans provide a valuable source of information starting from a general vision down to specific climate 
actions, including the intended impact and required investments. Hence this dimension provides insights into 
the ability and willingness to execute the defined climate strategies and the associated measures. An 
extensive analysis has been undertaken to deconstruct the local climate strategies and plans into scorecard 
criteria. These include the existence and measurability of transformational goals and paths regarding our 
prototypical urban experimentation thematic areas solar potential, energy efficiency and mobility, monitoring 
processes in place and experience with model quarters and urban testbeds.     

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

“Public Resources”: This dimension explores which assets the public sector could offer as a contribution to 
an urban testbed. It could comprise real estate, personnel to support testbed development, as well as funding 
sources to make investments or subsidise testbed development. Public resources are a crucial part of the 
experimental governance readiness for municipalities and districts to engage and permit urban 
experimentation.  

“Urban Data”: This dimension assesses the ability to support data driven evaluation of the physical potential 
(e.g. number of inhabitants, size of buildings/areas) as well as constraints (regulations) and opportunities for 
the testbeds under consideration. For example, the total area available for PV installations on rooftops 
provides insights regarding the maximum PV energy harvesting potential from rooftops. Besides physical 
properties, social and ecological indicators provide valuable information to evaluate the feasibility to 
successfully implement a testbed. 

The Balanced Scorecard integrates all four dimensions which build additional layers of ANN RADAR (see 
Fig. 2) and can be adjusted and combined as needed for a specific scenario, e.g. application for EU funds or 
investments from local budgets in urban testbeds to initiate climate actions. 

Adding the physical potential to the picture a holistic view on the feasibility and suitability of an urban 
testbed for a given scenario can be provided. This integrated view could guide the selection process and 
supports an evidence-based process to establish urban testbeds. 
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Fig. 2: Balanced Scorecards – excerpt and early-stage design  

The Balanced Scorecard results will be one element of the ANN RADAR-Dashboard (see Fig. 3). Here the 
key dimensions for identifying suitable urban experimentation locations are shown with a geo-located 
reference. Data layers depicting contextual geo-located information including social monitoring results, 
social and cultural infrastructures, existing model quarters, urban testbeds and funding zones for integrated 
urban developments, can be viewed and discussed in connection with co-evaluated balanced scorecards for 
local climate mitigation and sustainability strategies and plans, stakeholder engagement, public resources for 
experimental governance readiness and urban data availability. Physical sustainability potentials can be 
assessed to the level of building blocks, both in summary and in detail. 

Most of the data used by ANN RADAR is publicly available and can be accessed through the urban data 
platform or the geo-portal of the city of Hamburg. However, some of the data is not publicly available or 
easily accessible (e.g. number of households per building, roof top solar potential). The reasons being 
manifold like license/ownership restrictions, data privacy concerns or commercial interest in the data. To 
overcome these obstacles a strong data competency and data awareness needs to be established in the public 
administration and the government. This should cover legal as well as technological and data analytics 
capabilities to provide as much raw data as possible as open source whilst additionally offering data insights 
through accessible tools for all interested parties, be it citizens, businesses, NGOs, academia or government 
organisations. This will require political and legislative support to ensure reliable and secure access to the 
data sustainably. Besides availability and accessibility of the data, data literacy will become ever more 
important to facilitate data and evidence driven societal consensus on key questions around sustainable urban 
development. Consequentially, a two pronged approach, providing data and insights as well as enabling data 
retrieval and interpretation, is needed to capture the full value of open and free access to urban data. 
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Fig. 3: ANN RADAR Prototype Dashboard for the co-evaluation process of identifying suitable locations for urban experimentation 

6 REFLECTIONS  

The approach and methodology of ANN RADAR aims at supporting the decision-making process for urban 
experimentation for sustainability and climate action in the context of location-based experimental 
governance and co-creation with citizens and stakeholders. From our point of view just inclusion in 
sustainability action  can be achieved by informed, broad and inclusive participation of citizens and diverse 
stakeholders. An example is manifested in the Malmö Commitment (2022), which “positions local and 
regional governments at the centre of the global response to today’s challenges, by encouraging sustainable 
approaches, innovation, adaptability, participation, and inclusiveness in policy-making to tackle the current 
climate emergency and by embedding social equity at the core of their local sustainable development”. 
Digitalisation enhances data-driven, evidence-based and transparent participation which leads to a more just 
and equitable participation in decision-making processes. Such urban data evidence-based and transparent 
decision-making is at the intersection of digitalisation and sustainability, and as such this ‘third way’ of a 
socially embedded digital agenda, and is understood as a contribution to a European perspective of 
sustainable digitalization. 

Putting ANN RADAR in the wider context of digitalization it can be seen as an example for leveraging 
(open) urban data for sustainable urban development. Since raw data usually cannot be easily understood it is 
necessary to process, aggregate and present the data in an accessible and digestible way. The widespread 
approach of many municipalities to provide geo-data portals is a first step towards this goal. However, 
leveraging Artificial Intelligence and Big Data exploration methods offers a further opportunity to capture 
the full value of urban data by turning raw data into insights and finally stories which can transform into 
actions. This approach would allow municipalities to leverage the rich urban data available for transparent, 
evidence based sustainable urban development. 

In its research ANN RADAR has developed and applied a methodology to aggregate, annotate, visualise and 
evaluate urban data in regard to key dimensions for identifying suitable urban experimentation locations. In 
this phase, the prototype has been introduced in an iterative co-design process to stakeholders engaged in 
pre-selecting urban testbeds in the initial ANN RADAR scenarios of European, national and state funding 
calls. Stakeholders include the mayor's office of Hamburg, the district coordination office, climate actions 
management of selected boroughs and climate action and sustainability consultancies that are deeply 
engaged in local climate action planning, as well as citizens and stakeholder engagement processes. 
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Besides technological challenges of the ANN RADAR approach, experimental governance is confronted 
with restrictions resulting from personnel shortages in local administration. Experiments need additional 
administrative capacity to provide a suitable environment. In competition with routine tasks that have to be 
fulfilled anyway, experiments have difficulties to gain the necessary priority in the internal agenda setting. 
Thus, there is the fundamental finding that experiments need additional funding to compensate additional 
costs and personnel resources. Furthermore, the extra-benefit of experiments for local sustainability 
transition needs to be communicated to motivate politicans and administration to take the effort and risk.  

In next steps of the ANN RADAR research on experimental governance, it is planned to extend the scope of 
the thematic sustainability areas beyond the initial three areas to gain further knowledge in how far the 
methodology is transferable on different policy areas and in how far such a multi-thematic approach 
contributes to experimentation platforms as conceptualised by Rehm et al. (2021). Furthermore, the analysis 
and deconstruction of the local climate plans as one significant input for the balanced scorecard toolkit will 
be supported by artificial intelligence. Here the aim is to explore how far artificial intelligence can support 
the analysis of local climate strategies and plans with their transformational goals and paths in the context of 
changing local, national and international urban agenda frameworks on sustainability and transformation. 
Such an approach is foreseen to enhance the usability of ANN RADAR in various urban and regional 
functional areas for stakeholders without the means or expertise to aggregate and input the core information 
for the balanced scorecards as one of the key elements of the ANN RADAR process.  

The ANN RADAR research will be reflected with the help of iterative evaluation in the varying contexts of 
different functional urban areas' sizes and complexities and against the ongoing discussion of the key 
elements of urban experimentation, including conceptual considerations on evaluating smart city approaches 
(e.g. Rodrigues et al. 2022), and research regarding the development from a quadruple helix to a quintuple 
helix perspective. Here, an important question will be in how far the expert driven process of data-collection 
and processing for experimental governance can be connected with formats of citizen participation or if this 
approach holds the tendency of excluding citizens or at least parts of the citizenship. 

Note: 

ANN RADAR is a third-party funded research project (ICLEI Action Fund) and as such it is part of a 
network of projects throughout Europe that use a combination of private and open-source data to drive 
environmental action in their respective cities. The project started in 2020, it is focused on transition 
processes in three selected sectors, renewable energies, energy efficiency and mobility. 
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