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1A BS T R AC T

This report illustrates the activities and outcomes of the Exploratory Research  
Activity (ERA) ‘Space matters: How to develop a common methodology for CityLabs’, 
developed by the Territorial Development Unit of the Joint Research Centre (JRC) be-
tween October 2021 and September 2022. The main aim of the ERA was to develop 
an up-to-date, robust and flexible methodology that could be applied when running 
future CityLabs. 

A CityLab is a participatory research format whereby the JRC works in close contact 
with a specific European municipality to collectively gather quantitative and qualitative 
data of a specific trend or discuss and spatialise the impact of a specific urban policy. 
The topics under observation are place-based and vary according to the urban context 
being analysed. 

The ERA activities included one workshop with internal experts from the European 
Commission (EC) highlighting knowledge and current projects in the JRC and one work-
shop with experts from academia, planning practices and policy networks highlighting 
the state-of-the-art, good practices and successful examples of urban labs across 
different countries. 

All contributions fed the development of a methodology that is modular, flexible and 
adaptable to future CityLabs organised among partners (i.e. the JRC and a city admin-
istration). The methodology and best practices presented in the report contribute to 
evaluating the impact of European policy at the urban level and to informing cities of 
their policy coherence with European frameworks and priorities, as well as of funding 
opportunities that support cities. 

ABSTRACT
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The idea for this Exploratory Research Activity (ERA) arose from the realisation that a 
coherent, updated and scientifically framed method for urban analysis and research 
performed in strict collaboration with cities at the Joint Research Centre (JRC) was 
currently missing. This is due to a multiplicity of reasons, including the different prior-
ities, approaches and domains the JRC undertakes in relation to urban research and 
urban policy. The aim of this ERA is therefore to define a flexible methodological frame-
work for urban analysis and specifically for the CityLabs developed in the Territorial 
Development Unit of the JRC.

A CityLab is a collaborative and flexible research format whereby the JRC works in 
close contact with a European city and different stakeholders (local authorities, ac-
ademia, civil society, etc.) to collectively tackle a wide range of urban challenges – 
spanning from mobility, to sustainability, to housing. This collaborative activity develops 
through different modalities, including gathering quantitative and qualitative data 
regarding a specific issue and mapping the spatial impact of a defined urban policy. 

This ERA was designed around two workshops and brings together contributions from 
experts within and outside the JRC (from academia, private practices, international or-
ganisations). These experts belong to different disciplinary backgrounds including, among 
others, data analysis and visualisation, citizen engagement, European urban policy, ur-
ban mobility and participatory methodology. This report draws on the contributions from 
these experts in its presentation of a methodological framework.

The first workshop aimed to: present the objectives and the timeline of the ERA to 
European Commission (EC) colleagues; listen to their experiences; share the initial step-
ping-stones of the CityLab methodology; foster discussion and mutual learning via col-
lective discussions; and gather feedback on the development of the methodology. Dur-
ing the workshop, the following recommendations were highlighted:

 • The key steps of a CityLab methodology should include: integrating stakeholders, 
uncovering barriers, co-designing a plan, piloting an intervention and evaluat-
ing the performance. 

 • When planning a CityLab it is important to have clarity on the division of roles and 
on time and resources to be invested, and to beware of the strong political dimen-
sion of each city administration.

 • Stakeholders’ involvement is fundamental as it enriches the European Union’s (EU) 
knowledge base on participatory and deliberative practices.

 • Mapping quantitative and qualitative evidence of urban phenomena is of para-
mount importance for informing and supporting urban policies with reliable 
information.

EXECUTIVE SUMMARY
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 • The regulatory framework of the Cohesion Policy fosters the exchange of ex-
periences and innovative approaches related to sustainable urban develop-
ment; it emphasises how capitalising knowledge that supports policy thought 
networks and platforms is a priority for the near future.

In the second workshop, external experts presented innovative and up-to-date 
methods for urban analysis and laboratory participation, while also sharing their ex-
periences on relevant aspects to consider for the CityLab methodology formulation.  
During the workshop, the following points were highlighted:

 • Data analysis and visualisation can become accessible and understandable 
by a wide audience through science storytelling and embedding spatial maps 
and data visualisations into an engaging and appealing narrative. Moreover, 
spatially represented phenomena can shed light on the multiple interrelations 
between social, economic and ecological phenomena. Space shapes and is 
shaped by urban dynamics and this process can be better understood through 
a spatial analysis process.

 • Laboratory methodologies need to embrace multidisciplinarity, actively en-
gaging professionals with a mix of diverse backgrounds.

 • Stakeholder participation needs to be carefully planned from an early stage, 
defining and communicating specific roles and carefully mapping stakehold-
ers to ensure an inclusive engagement process. A common ground is crucial 
for gaining a satisfactory understanding of data; a communication strategy 
targeting diverse audiences needs to be defined. 

 • The assessment of policy impact can benefit from evidence-based, multi- 
level and partnership-based approaches using different formats for multi- 
scalar knowledge exchange and policy learning. Furthermore, space can 
contribute through different inputs to policy formulation, implementation and 
impact. An ‘(EU) urban policy cycle’ as such does not currently exist (despite it 
being strongly needed) and should consider urban areas as testbeds for inno-
vative policy solutions.

Finally, the methodology framework presented in this report was defined and 
elaborated to include all the contributions collected during the two workshops, 
the preparatory dialogues and the contributions provided by the external experts  
specifically for this activity.

The methodology is structured in three phases:

 • PHASE 01: Initialisation and involvement with stakeholders. The first phase 
of the methodology is the starting point of the CityLab and includes four main 
steps: the selection of a topic; the definition of partner workload; the identifi-
cation and contact with the city; the definition of objectives together with the 
joint work plan.

 • PHASE 02: Implementation, data analysis and evaluation of results and im-
pact. At this stage, the organising partner (i.e., the JRC) and the city partner 
begin to focus on their responsibilities: the collection of information, data and 
policies; the organisation and implementation of participatory mapping; and 
the comprehensive analysis to reach the defined objective.
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 • PHASE 03: Outcomes and dissemination. In this phase, in line with the re-
quirements of the objectives previously defined, the results of the implementa-
tion phase are presented and communicated to the relevant stakeholders. The 
methodology pushes for innovative outcome alternatives instead of just written 
reports.

From a policy side, this methodology makes possible the comparison of different Eu-
ropean cities on shared topics (e.g., housing, green transition, territorial disparities, 
digitalisation), and the communication of results and priorities through appropriate 
visualisations (including maps). These two are fundamental prerogatives to stimulate 
collective-based problem-solving and to develop spatial-decision support systems 
for policy makers at the European level. Furthermore, the combination of quantitative 
and qualitative data employed in the methodology makes it possible to achieve richer 
evidence suitable for the formulation of inclusive recommendations. 

From the JRC’s scientific side, by focusing on the city scale, this ERA complements 
the consolidated experience of JRC’s Territorial Development Unit on spatial anal-
ysis at the territorial scale, expanding the work on cities with a scientifically sound 
methodology informed by up-to-date research and expertise from academia and 
urban practice. Once the CityLab methodology is framed and tested, it will be 
potentially replicable in any urban European reality because of its inbuilt flexibility  
and scalability.  

The outcomes obtained from a CityLab can also support local authorities and local 
stakeholders to obtain new data sets, new cartographies and novel understandings for 
future development. Individual municipalities, following the different steps and tools 
collected from various experts and presented in this report, can also benefit from ap-
plying this methodology to their case studies and analysis, following the different steps 
and tools collected from various experts and presented in this report. The methodology 
can be employed entirely, following the different steps and processes, or can be adapted 
selecting only the phases and tools that are most relevant to the needs of each city.
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1.1 SPACE MATTERS – WHY THIS EXPLORATORY 
 RESEARCH ACTIVITY? 

The idea and need for the Exploratory Research Activity (ERA) titled ‘Space Matters: How 
to develop a common methodology for CityLabs’ arose from a realisation that a coher-
ent, updated, and scientifically-framed method for urban analysis and research on cities 
in the JRC was currently missing. 

An inter-JRC analysis (see Chapter 2) brought to light that most of the topics dealing 
with the urban scale (such as urban mobility, sustainability, housing, accessibility, etc.) 
tend to not prioritise the spatial component of cities. A number of different explana-
tions can be found for this, including the fact that JRC Units employ different priori-
ties, approaches and domains in their urban policy research. For instance, the Territorial 
Development Unit B.3, known internationally for its territorial investigations, generally 
conducts its analysis at a much broader scale than the urban one (NUTS3, LAU), consid-
ering only averaged values for several metrics and indicators at the city scale. Moreover, 
although high-resolution data for some urban topics exist, currently the analysis is still 
conducted at an aggregated level, with one single indicator per the entire municipality. 
In addition, as further deepened by Sulis (see Chapter 2.2), few data employed in the 
spatial analysis contain actual spatial information (e.g., geo-tagged data). 

This ERA offers multiple reasons for which ‘Space Matters’ and for which, it suggests, a 
finer spatial scale analysis can play a fundamental role in future policy formulation 
both at a local and European level. The report points out, through different perspec-
tives, that although averaged metrics are considered common standards for spatial 
analysis, a closer and detailed look at the local scale will help increasing our un-
derstanding of cities (Jacobs, 1961). Revealing complexities and richness of the urban 
dimension allows for the identification of recurrent or significant spatial patterns 
that otherwise would not be captured. Such analyses can thus uncover hidden dynamics 
that contribute to inform future EU policy guidance on cities. 

Starting from these considerations, the main objective of this ERA is to define an up-
to-date, scientifically coherent methodology for urban analysis framed under the 
CityLabs format developed in Unit B.3.

   
CityLabs are collaborative research formats where partners (i.e., the JRC and a city 
administration/s) work in close contact to share and identify new quantitative and 
qualitative data to study a determined urban trend, assess the spatial impacts of a 
specific policy and co-create and assess possible scenarios. CityLabs can help tack-
le a wide range of topics in different cities through various modalities and with the 

1. INTRODUCTIONSilvia Iodice  
Patrizia Sulis 
Giulia Testori
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involvement of a broad set of stakeholders (e.g., local authorities, academia, civil so-
ciety, etc.). Operatively, such a format foresees tackling the issue at stake through 
the lenses of spatial analysis in support to policy. On one side, CityLabs can help  
cities reveal challenges, hidden patterns and potentialities for future planning. On the 
other side, the JRC, by looking at the urban scale, gathers novel data that reinforce a 
place-based approach in science for EU policies.

Although previous CityLab experiences have been successful despite the absence of a 
fully defined methodological framework (see van Heerden’s Chapter 2.3), the need to 
define a more structured and flexible methodology is evident – particularly consid-
ering the potential implementation of CityLabs in diverse socio-economic, cultural, and 
environmental contexts. 

From a research perspective, the methodology developed in this ERA identifies three 
main qualities that should characterise urban analysis conducted in CityLabs:

a. Multi-disciplinarity: cities are complex systems constituted by several domains that 
require different disciplinary knowledge. Studying the urban dimension cannot be 
reduced to just one point of observation and a interdisciplinary approach is funda-
mental. The study of urban phenomena has recently showed how numerous inter-
disciplinary approaches can work, combining two or more disciplinary fields (urban 
computing, climate change in cities, circular economy, etc.). 

b. Multi-data: cities are producers of data and their collection is essential to visualise, 
analyse and evaluate urban phenomena to solve complex issues and facilitate 
decision-making processes. Cities continuously generate new data, some directly 
visible, others not immediately perceptible (see Duarte’s Chapter 3.2). Alongside 
quantitative data (i.e., numerically representable), a large portion of data that 
is not immediately collectible is of a qualitative nature (e.g., obtained through 
labs, fieldworks and interviews). The integration of the two can insightfully enrich 
the description of a specific urban aspect. 

c. Multi-scalarity: in the learning process, the established ‘view from above’ can be 
complemented by the ‘view from below’. EU territorial polices and plans span-
ning from CityLabs can be a fundamental link between large-scale territorial anal-
yses and urban ones.

Therefore, cities can be investigated from various angles (e.g., Living Labs for assisted 
driving; the involvement of citizens by the Competence Centre for Participation; the sup-
port of the European Urban Initiative for sustainable urban development, etc.), and this 
ERA transversally embraces many lessons learned from initiatives carried out by the EC. 
It also represents the opportunity to detach from the culture of thinking in ‘silos’ and to 
foster mutual learning processes.

1.2 AIM OF THE CITYLABS

The aim of this ERA was to develop a comprehensive methodology for CityLabs. Al-
though initially conceived with the JRC as the organising body, a desirable outcome of 
the ERA is for the methodology to be applied independently, in smaller arrangements, 
by other entities including municipalities.
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This ERA builds a scientific framework to inform the process of starting, planning and 
conducting a CityLab. The review of similar relevant examples was crucial for the for-
mulation of the methodology. These were drawn from both within the EC and outside 
(universities, private practitioners, other international organisations, etc.), and presented 
innovative examples, tools and techniques for inspiration. The main topics of investiga-
tion include:

a. Data collection, analysis and visualisation (this includes both quantitative and 
qualitative urban data to be employed in the CityLabs);

b. Stakeholder involvement and engagement, with particular attention to the differ-
ent participatory possibilities depending on stakeholders’ profiles and expectations;

c. Laboratory planning and management to ensure a successful experience.

Additionally, the report offers reflections to better understand where CityLabs could be 
located within the European policies framework and how they could align in their future 
orientations (see also contributions from Laurila et al. in Chapter 2.1 and Scheurer in 
Chapter 3.6). 

Considering the above-mentioned points, the research questions leading this Explor-
atory Research Activity were:

 • What can we learn from existing Labs inside and outside the EC?
 • Which are the most successful, up-to-date methods for urban data gathering and 

visualisation?
 • Which methodologies for urban stakeholders’ involvement (e.g. local authorities, 

NGOs, academia) are being currently used inside and outside the EC?
 • What are the challenges and potentialities for aligning scientific spatial analysis 

and urban policies?

The final objective of the ERA is to define a scientific-based, replicable and scalable 
methodology for data gathering, spatial analysis and policy impact evaluation for 
CityLabs. The methodology can represent a common approach for city-level research 
and contribute to a more effective way of providing evidence and empirical support to 
the urban dimension of EU policies.

1.3 RELEVANCE OF CITYLABS

The Exploratory Research Activity for the CityLab methodology is relevant and can have 
a beneficial impact for the objectives and the work developed by different bodies within 
and outside the EC, including individual city administrations that can autonomously 
use and apply the methodology for their own needs and objectives. The results and 
knowledge produced by the ERA can inform strategies and policies at the city level 
on several topics – such as (but not limited to) sustainability, resiliency and justice and 
equality in the urban environment – thereby contributing to aligning policies with the pri-
orities and goals of The Urban Agenda for the EU and the United Nations Agenda 2030.
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 (a) Relevance for Unit B.3 and the JRC

By focusing on the urban scale, this ERA complements the consolidated experience 
of Unit B.3 on spatial analysis at the territorial scale. It contributes to establishing 
an innovative, up-to-date methodology for spatial data collection and analysis of cities 
that includes a multi-disciplinary, multi-data and multi-scalar approach. Such multi- 
faceted perspectives can significantly enrich the production of scientific evidence to 
inform urban policies at the European level. For example, identifying and evaluating 
the impact and transformations prompted by a specific policy or strategy allows for 
assessing if and how expected goals were met, or whether these need to be retrofitted. 
Furthermore, the identification of common spatial patterns (pollution, mobility, ener-
gy consumption, etc.) across different cities is relevant for conducting a comparative 
analysis that can inform future policies and recommendations on several priority 
topics (green and digital transition, spatial disparities, etc.); this in turn increases the 
availability of urban data and facilitates their collection and systematic harmonisation.   

The involvement of multiple stakeholders is key in both phases of the methodology, 
particularly in:

 • The methodology’s definition – through the engagement of various experts (in-
ternal and external to the JRC) with different backgrounds, who contributed with 
state-of-the-art techniques and real-world case studies, existing methodologies 
and relevant recommendations.

 • The methodology’s future implementation – through the involvement of local 
authorities, academia, private sector, civil society, etc. to co-create spatial infor-
mation data sets and collective analysis of the urban dimension.

Once the methodology is framed, it can be tested and potentially replicated in any 
European urban reality, thanks to its inbuilt flexibility and scalability. In this sense, the 
outcomes of the ERA contribute to:

 • Enabling harmonised comparison and assessment of different European cities on 
shared topics.

 • Fostering inter-scalar learning in research for policy.
 • Facilitating decision-making at urban planning and design levels.

The B3 Unit can therefore become the promoter of a novel and innovative methodology 
that is also sharable in and applicable to other Units dealing (to any extent) with urban 
issues, potentially stimulating new synergies and fruitful collaborations across the JRC. 
Such innovative and timely expertise will also empower the Unit to become a stronger 
reference point in the JRC for research supporting urban policies.

 (b) Relevance for other DGs in EC working on the urban scale

Cities can be considered places that bring together and intensify challenges (relat-
ed for example to climate change, social inequalities, resources consumption) – but 
they are also places where these challenges can be successfully tackled. This is es-
pecially true in regard to some of the Commissions’ current priorities, including the 
‘European Green Deal’ and the ‘Europe fit for the Digital Age’. The identification of  
proper solutions that address such challenges is pivotal to fostering the ‘Leipzig Charter’, 
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the ‘Urban Agenda for the EU’ and the ‘EU Missions’ (e.g. 100 Climate-Neutral and Smart 
Cities by 2030), as well as the alignment of cities to SDGs. The activities and processes in-
cluded in the methodology are also highly relevant in relation to Policy Objective 5 of the 
New Cohesion Policy ‘Europe closer to citizens, by supporting locally-led development 
strategies and sustainable urban development across the EU’. 

Comparing different European cities on shared topics is key for stimulating collective- 
based problem-solving and for developing spatial-decision support systems for policy 
makers. Furthermore, the combination of quantitative and qualitative data employed 
in the methodology makes it possible to achieve a richer overview suitable for the 
formulation of inclusive recommendations. Finally, assessing the status quo of a city 
through a reproducible methodology is key for cities to develop scenarios, strategies 
and projects during the 2021-2027 programming period, as well as to assess their 
potential impacts.

 (c) Relevance for an external audience

Individual municipalities can also benefit from applying this replicable and scalable 
methodology to their case studies and analysis, following the different steps and tools 
collected from various experts and presented in this report in Part 3. The methodology 
proposed in this report can be employed in its entirety, following the different steps and 
processes described in Part 4, or it can be adapted by selecting the phases and tools 
that are most relevant to the needs of each city.

1.4 STRUCTURE OF THE REPORT 

The report is structured in five main parts. Following this introduction, the second part 
– ‘State of the Art inside the European Commission’ – gathers the contributions from 
colleagues from within the EC who attended the first workshop. The third part, ‘Out-
comes of the Second workshop: State of the Art outside the European Commission’, 
combines the chapters written by external experts who brought to light methodologies, 
case studies and tools developed in different global contexts (e.g. UN-Habitat in Mexico, 
the Metabolic office in Amsterdam, the Massachusetts Institute of Technology, etc.). 
These contributions are followed by the novel CityLab methodology itself, which is op-
erationally divided into three main phases: initialisation, implementation and outcomes 
and dissemination. The report ends with key takeaways and conclusions. 

Each chapter of the second and third part, meaning the internal and external contribu-
tions, contains the following items: 

 • An introduction to the main contents of the chapter.
 • The chapter’s scientific or (according to the cases) technical content, often integrat-

ed with case study descriptions.
 • A final section of ‘tips and tricks’, also presented in the form of bullet points.
 • All the chapters of the third section also provide an initial yellow box gath-

ering (in the form of bullet points) the synthesis of the main topics tackled by  
the chapter.
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The first workshop was held online on 17 November 2021 and aimed to: present the 
objectives and the timeline of the ERA to EC colleagues; listen to their experienc-
es; share the initial stepping-stones of the CityLab methodology; foster discussion 
and mutual learning via collective discussions; and finally, gather feedback on the 
methodology progress. To gather these final comments and suggestions, the final work-
shop session was a collective discussion based on an interactive shared document. In 
this session, participants were divided into two breakout rooms, each with a moderator 
who posed pre-set questions and facilitated participants’ live replies. The statements 
that participants were called to reflect upon dealt with: the initialisation phase and the 
achievements of mutual benefits when searching for a common ground between cities; 
how to keep stakeholders in the loop; methodologies to involve multiple stakeholders; 
and innovative ways to share scientific results to inform policies.

Together with their presentations and comments, all the attendees of the first workshop 
were asked to contribute to the report in the form of small chapters, which are gathered 
in this part and can be synthesised as follows:

Chapter 2.1 is written by Pia Laurila (DG REGIO), Giulia Testori (JRC-B3) and Silvia 
Iodice (JRC-B3) and discusses how the regulatory framework of the Cohesion Policy fos-
ters exchange of experiences and innovative approaches related to sustainable urban 
development and how these are at the core of this 2021-27 programming period. The 
chapter highlights the importance of capitalising knowledge supporting policy through 
networks and platforms in the near future. The contribution recalls the Urban Agenda for 
the EU, the Leipzig Charter, the European Urban Initiative (EUI) and the Urban Innovative 
Actions (UIA), underlining how they are fundamental frameworks to be considered when 
planning CityLabs.

In Chapter 2.2, Patrizia Sulis (JRC-B3) gives an overview on data analysis and vi- 
sualisation inside the EC. She highlights how territorial analysis, despite including aggre-
gated socio-economic data and metrics defined inside geographical boundaries, often 

2. OUTCOMES OF  
THE FIRST WORKSHOP: 

STATE OF THE ART 
INSIDE THE EUROPEAN 

COMMISSION
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does not take into account any specific information about urban space or places in cities. 
She calls for conducting urban and city scales analysis at a granular level to reveal: 
how cities work; how people live, move and behave in cities and use the urban space; 
and the interactions and relationships amongst people, space and technology in cities. 
In doing so, Sulis stresses how mapping quantitative and qualitative evidence of urban 
phenomena is of paramount importance for informing and supporting urban policies 
with reliable information.

In Chapter 2.3 Sjoerdje van Heerden (JRC-B3) presents the structure and results of 
a JRC City Lab held in Amsterdam in 2020 focusing on housing price dynamics and 
affordability. The Lab brought to light discoveries such as the amount of sold floor 
space purchased for capital gains and the specificities of low housing affordability in 
Amsterdam. Van Heerden offers relevant tips for future CityLabs, such as: remember 
the strong political dimension of each administration; establish good relationships with 
partners; remain flexible and expect to compromise; ‘exploit’ political momentum; pay 
close attention, from the very start, to the division of roles, time and resources invested.  

In Chapter 2.4, Maria Raposo (JRC-C4), Stefano Tarantola (JRC-C3) and Biagio Ciuffo 
(JRC-C4) illustrate the key principles of the ‘Living Labs’ developed in their Units. They 
combine the JRC with industry, academia, citizens and the public sector. Living Labs are 
processes of co-creation based mainly on mobility solutions. These labs are based on a 
call for expressions of interest, and follow the several steps including: select a practice, 
integrate the stakeholders, uncover barriers, co-design a plan, pilot an intervention and 
evaluate the performance. The design thinking is formed by actions that span from: em-
pathise, define, ideate and test. Such a framework is of great inspiration for the CityLab 
methodology formulation.

In the last chapter of this section, chapter 2.5 by Tessa Dunlop and Ângela Guimarães 
Pereira (JRC-H1) offers an overview of the roles and potentialities of the EC’s Compe-
tence Centre on Participation and Deliberative Democracy. This Centre is fundamental 
as it enriches the EU knowledge base on participatory and deliberative practices and 
pushes, where possible, citizen engagement on policy files. This chapter explains how 
guidance (and coaching) can be provided for colleagues in policy DGs and contributes to 
setting up evaluation frameworks for engagement activities
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2.1 POTENTIALITIES FOR ALIGNING SCIENTIFIC  
 SPATIAL ANALYSIS TO URBAN POLICY

 
2.1.1 Urban dimension of EU policies: an overview

Taking into consideration the urban dimension of EU policies, the Cohesion Policy1 is 
the European Union’s main policy that, through appropriate financial assistance, sup-
ports sustainable urban development. One of the novelties of the 2021-2027 pro-
gramming period is the emphasis on the greater empowerment of local, urban and 
territorial authorities in addressing their diverse challenges and tapping into their 
development potentials. In particular, Policy Objective 5 (which reads: ‘A Europe  
closer to its citizens by fostering the sustainable and integrated development of all 
types of territories’) puts cities and territories in the spotlight. Under the umbrella of the 
Cohesion Policy, the European Urban Initiative and URBACT provide dedicated support 
to cities and work in a complementary manner – the European Urban Initiative focusing 
especially on innovation, capacity and knowledge-building, and URBACT focusing on the 
exchange of experiences and good urban practices on sustainable integrated urban 
development. In addition, other recent initiatives such as the Horizon Europe Mission 
on Climate Neutral and Smart Cities2 and the New European Bauhaus3 have been put 
in place to target cities as the main actors towards the achievement of the European 
Green Deal4 goals. Other fundamental frameworks and guidelines to be considered dur-
ing the CityLab methodology definition, as well as during its implementation phase, are 
the Urban Agenda for the EU5 and the New Leipzig Charter6. 

Beyond the specificities of the great variety of programmes and initiatives, these 
frameworks all bring the urban dimension of the EU to the fore, striving to make 
EU policies more urban-friendly, effective and efficient. In the 2021-2027 program-
ming period, the urban dimension of the Cohesion Policy is even reinforced, direct-
ing at least 8 % of the European Regional Development Fund’s (ERDF)7 resources to-
wards Sustainable Urban Development (SUD) strategies. In particular, Article 11 of 
the ERDF’s regulatory framework on SUDS in the 2021-2027 Cohesion Policy, push-
es for further attention, inter alia, on environmental and climate challenges, and on 
the potential for digital technologies for innovation. Article 12 of the same regula-
tion on the European Urban Initiative puts forward a focus on urban innovation, ca-
pacity and knowledge building and capitalisation and evidence-based policy de-
velopment8 as regards sustainable urban development. The realisation of urban 
laboratories to inform policy makers through scientific evidence, as well as to foster  

1 https://ec.europa.eu/regional_policy/en/2021_2027

2 https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding- 
programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-
smart-cities_en

3 https://europa.eu/new-european-bauhaus/index_en

4 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

5 https://futurium.ec.europa.eu/en/urban-agenda/pages/what-urban-agenda-eu

6 https://ec.europa.eu/regional_policy/en/newsroom/news/2020/12/12-08-2020-new-leipzig-charter-
the-transformative-power-of-cities-for-the-common-good

7 https://ec.europa.eu/regional_policy/en/funding/erdf

8 Including the focus on territorial impact assessments.

Pia Laurila 
Giulia Testori  
Silvia Iodice

https://ec.europa.eu/regional_policy/en/2021_2027
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://europa.eu/new-european-bauhaus/index_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://futurium.ec.europa.eu/en/urban-agenda/pages/what-urban-agenda-eu
https://ec.europa.eu/regional_policy/en/newsroom/news/2020/12/12-08-2020-new-leipzig-charter-the-transformative-power-of-cities-for-the-common-good 
https://ec.europa.eu/regional_policy/en/newsroom/news/2020/12/12-08-2020-new-leipzig-charter-the-transformative-power-of-cities-for-the-common-good 
https://ec.europa.eu/regional_policy/en/funding/erdf/ 
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networks and the creation of sharing platforms, contributes to the suggested approach-
es of the European Urban Initiative to capitalise knowledge and support policy in these 
challenging directions. 

Box 1.  
The European Urban Initiative

The European Urban Initiative (EUI) is a novel instru-
ment proposed by the EC (Article 12 of the ERDF/CF 
Regulation). Its overall objectives are to strengthen 
an integrated and participatory approach to sustain-
able urban development and to provide stronger links 
to EU policies, in particular to the Cohesion Policy. It 
has a budget of EUR 450 million from the European 
Regional and Development Fund (ERDF).

The EUI includes two strands supporting:

 • innovative actions (building on the experience 
of UIA 2014-2020);

 • capacity and knowledge building, Territorial 
Impact Assessments, policy development and 
communication (building, inter alia, on the expe-
rience of URBACT, the Urban Development Net-
work (UDN) and the Urban Agenda for the EU).

CityLabs can particularly contribute to strand b, whose 
objective in the area of knowledge building is to sup-
port the deepening and evidence-based demonstra-
tion of urban facts and knowledge for policies. Overall, 
this strand of the EUI’s objectives foresees: (i) devel-
oping into a knowledge base in support of better sus-
tainable urban development policy and strategy de-

sign, implementation and mainstreaming, (ii) ensuring 
easier access to horizontal and thematic knowledge 
and to share knowhow on sustainable urban develop-
ment, and (iii) to carry out communication and infor-
mation dissemination at the EUI level.

As part of the EUI, a Knowledge Sharing Platform 
will be established that undertakes urban knowl-
edge collection and data mining as well as consol-
idation and sharing. Such knowledge will capitalise 
on the experience and expertise ‘from the ground’ 
of knowledge providers (such as the JRC, European 
Spatial Planning Observation Network (ESPON), JPI 
Urban Europe, Horizon Europe, Urban Agenda for the 
EU, etc.) sustaining the EU’s strategic objectives, the 
Policy Objectives of Cohesion Policy and the interna-
tional dimension of the New Urban Agenda, together 
with the UN 2030 Agenda SDGs.

Beneficiaries of the EUI:
Support to cities of all sizes including small and me-
dium-sized and large cities, functional urban areas 
as well as urban-rural linkages. The European Urban 
Initiative will also support the Urban Agenda for the 
EU and inter-governmental cooperation on urban 
matters. Maximum synergy and complementarity are 
sought in the implementation of the initiative with 
the European Territorial Cooperation programme  
URBACT IV.

For more information:

https://www.urban-initiative.eu 
https://ec.europa.eu/regional_policy/en/newsroom/news/2021/05/05-10-2021-a-new-step-towards-setting-up-of-the-european- 
urban-initiative-supported-by-erdf.pdf

https://www.urban-initiative.eu
https://ec.europa.eu/regional_policy/en/newsroom/news/2021/05/05-10-2021-a-new-step-towards-setting-up-of-the-european-urban-initiative-supported-by-erdf.pdf
https://ec.europa.eu/regional_policy/en/newsroom/news/2021/05/05-10-2021-a-new-step-towards-setting-up-of-the-european-urban-initiative-supported-by-erdf.pdf
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2.1.2 Cities at the core

Impacting policies through a place-based  
and multi-scalar approach

Evidence-based policy-making, knowledge sharing on sustainable urban develop-
ment and capacity building are some of the key principles of the urban policy agen-
da at the EU level. It follows that the formulation of the urban dimension of EU 
policies should benefit from scientific evidence that can be provided through quan-
titative and qualitative analyses focused on the spatial specificities of urban are-
as. This so-called spatial analysis is defined as ‘the process of examining the loca-
tions, attributes, and relationships of features in spatial data through overlay and 
other analytical techniques in order to address a question or gain useful knowl-
edge. Spatial analysis extracts or creates new information from spatial data’9.  
In this perspective, the adoption of a multi-scalar approach10 takes into consideration 
the urban scale, enables the inclusion of significant spatial patterns characterising the 
complex urban dimension and exploits the fine granularity that data at the local scale 
guarantee11. When it comes to a specific policy implementation on urban matters, its 
effects have a spatial impact, possibly influencing land uses and the distribution of 
some functions in the long-term perspective. Hence, the formulation of a specific policy 
cannot be abstracted from the way in which a given urban area is spatially organised. 
On the one hand, through the implementation of collective urban laboratories for data 
and knowledge sharing, it is possible to evaluate the impacts of a specific policy; on the 
other hand, through the results of a spatial analysis on definite issues, it is also possi-
ble to influence the formulation of future policies and monitor the whole urban policy 
cycle. CityLabs, in this perspective, can help assessing the status quo of a city through 
a replicable, participatory-based methodology for spatial analysis and data gathering, 
enabling the development of sustainable scenarios and strategies for the 2021-2027 
programming period and the assessment of their potential impact. In this context, the 
comparison of different urban settings on similar topics and the transferring at the EU 
level of the learnings coming from the urban scale, is beneficial for defining and formu-
lating European policies that have an impact on cities.  

All in all, the implementation of CityLabs through a replicable methodology can provide 
learnings and inspiration for the implementation of sustainable urban development un-
der the Cohesion Policy, also thanks to the availability of a vast panorama of European 
programmes and instruments.

9 Geographic Information Systems Library Guide, 
 https://libguides.tulane.edu/geographicinformationsystems/spatialanalysis.

10 A multi-scalar approach looks and analyses different scales at the same time – for example, the Euro-
pean one and a specific city. Moreover, going beyond the two-dimensional space, such as a state borders 
(Howitt, 2000) allows for cross-sectoral learning.

11 Studying a city through spatial analysis can bring to light patterns that from a political or economic analy-
sis would otherwise be overlooked. To give an example, through the use of maps showing georeferenced 
data, the overlapping of the location of schools in a specific city with the public transport lines promoted 
by a specific urban strategy can help assessing the level of implementation of sustainable means of pub-
lic transportation. These spatial data can also detect possible deficiencies. As such, these analyses can be 
used to better calibrate and ameliorate both the local and potentially the European transport policy.

https://libguides.tulane.edu/geographicinformationsystems/spatialanalysis


2 .  OU TCO M E S OF T H E F I R S T WO R K S H O P :  S TAT E OF T H E A R T I N S I DE T H E E U RO P E A N CO M M I SS IO N18

2.1.3 Tips and tricks for CityLabs

Helpful hints: 

 • Comparing various realities can bring closer attention to a topic and redirect the 
focus from the city-scale to the European policy framework around that specific 
matter. 

 • When analysing a specific urban issue, always link it with the priorities of the po-
litical and policy agendas in action in that specific territory.

 • Each urban topic, such as resilience, mobility, housing, is completely context-de-
pendent but has policy regulations that are comparable. In this context, the EU 
Cohesion Policy can be considered as a leverage point to overcome the differential 
interests of basic territorial units and as a way to encourage mutual learning.

 • With CityLabs, policy makers can be encouraged to make ambitious recognitions of 
the urban dimension in their strategies and policies. 

 • Giving evidence to problems leads to curiosity. Make sure the communication is 
understandable not just to urbanists and city-planners but also to other actors, 
and use informative maps.  

 • Involving cities of all sizes – big cities, small and medium-sized ones and function-
al urban areas – allows for addressing stimulating challenges as a whole. 

Better avoid: 

 • High-quality data is crucial to have before the mapping process begins.  
If CityLabs want to compare urban living trends, beware of different data sets. 

 • In stakeholder involvement, avoid targeting the usual suspects; this is a chance to 
involve not just leaders. To bring forward solid urban debates, include different ac-
tors. Cooperation between local government, academia, researchers as well as citi-
zens and local organisations (CSO, NGO, etc.) is key for providing scientific evidence 
(see Dunlop and Pereira’s Chapter 2.5 on ‘Citizen and Stakeholder Engagement’).
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Patrizia Sulis
2.2 ON URBAN DATA ANALYSIS  
 AND VISUALISATION 

 
2.2.1 Introduction

Cities and the urban space present specificities compared to other territories in regards 
to how people move, interact, behave and live, and they can provide information on 
citizens’ quality of life and satisfaction. Cities are the places where challenging issues, 
such as inequality and climate change, manifest themselves with evident consequences 
and nonetheless where such issues can be most successfully tackled and managed. In 
light of this, a rigorous data collection, analysis and visualisation of spatial data at the 
city scale is crucial for gaining spatial information at a fine granularity to analyse how 
cities work.

Mapping quantitative and qualitative evidence of urban phenomena is of paramount 
importance for informing and supporting urban policies with reliable information.

 
2.2.2 An overview of the EC and why spatial data matter 

In JRC research supporting policy, data analysis and visualisation is generally performed 
at a territorial and regional scale, with some examples reaching down to municipal-
ity level. As such, the socio-economic metrics produced are aggregated indicators at 
defined geographical boundaries that do not display significant spatial specificities of 
territories. This approach leads to a number of problematic points:

 • Indicators are aggregated, visualised and limited to the regional scale.
 • Urban and city scales are seldom considered in the data analysis or represented  

in maps.
 • Fine-grained information for supporting urban policy is often missing at the city scale.
 • Data collected and analysed often does not actually contain spatial information (i.e., 

geographical coordinates, detailed spatial location, morphological information, etc.).

Why data analysis and visualisation of spatial data  
at the city scale matters

The main advantage in collecting and analysing spatial data at high resolution is that 
they often contain information that no other data have in terms of how cities work. An 
example is how the city rhythms change during different hours of the day and how peo-
ple live, move and use the urban space. The interactions and the relationships amongst 
people, urban space and technology in cities are fundamental elements to understand-
ing, evaluate and possibly improve the current conditions in cities and the quality of life 
of their citizens.  

Large datasets recently available from different sources such as urban transport, mobile 
phones and social media make it possible to actually visualise and locate on maps spa-
tial patterns regarding issues such as socio-economic disparities, mobility patterns and 
use of space in cities, and uneven accessibility to services (Moro et al., 2021; Alessan-
dretti et al., 2020; Cranshaw et al., 2012). Recent data sources and analysis techniques 
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(i.e. Machine Learning) make it possible to detect areas in cities that are similar in terms 
of availability and access to urban functions (including health, education, public trans-
port services), and places currently lacking these services (see Figure 1). Multi-sourced 
and multi-scalar data can also be combined to obtain richer, in-depth insights into the 
same phenomena (e.g., vulnerable populations living in deprived and marginalised ur-
ban areas, see Sulis and Proietti, 2022). Moreover, by localising quantitative evidence 
to support targeted actions, spatial data can fruitfully contribute to inform urban policy.

Figure 1: Rome: places with high variety of essential services (in yellow) versus places with predominance  
of one typology (in dark grey).

Source: Sulis and Proietti, 2022.
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Box 2.  
Quantifying urban qualities  
to support planning and urban policy 

Classifying desirable streets according to where peo-
ple prefer to walk: this research from the MIT Sense-
able City Lab focuses on understanding which streets 
people prefer to walk and why, using innovative tech-
niques for classifying urban space and people’s ex-
perience of it, including AI. It presents a number of 
relevant elements appropriate for CityLabs:

 • it employs new types of data and methods 
(including GPS signals and computer vision 
techniques);

 • it spatialises at fine scale urban qualities that 
are usually not visualised in maps;

 • it shows information about life in cities that is 
commonly not extensively or homogeneously 
measured.

Results suggest that desirable streets in cities are 
visually enclosed and with simpler facades. They 
also have better access to urban amenities such 
as parks, sidewalks and businesses. Such informa-
tion can enhance urban design and policy to develop  
better environments for pedestrians.
 

Figure 2: Results for the city of Boston.

Source: MIT Senseable City Lab, 2021.

For more information: 

https://senseable.mit.edu/desirable-streets

https://senseable.mit.edu/desirable-streets
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2.2.3 Tips and tricks for CityLabs

Helpful hints: 

 • Mapping quantitative and qualitative evidence of urban phenomena is of paramount 
importance for informing and supporting urban policies with reliable information.

 • Aiming for the finest granularity of data available, aggregation can always be done 
later and at the scale that most suits the analysis and research question.

 • Searching for already existing data is an efficient and effective practice:  cities may 
have useful data and information, although it might be in an unstructured, not 
machine-ready form. Some cities also have APIs to collect data.

Better avoid: 

 • Building complex models or scenarios combining several datasets at once. Bet-
ter build a simpler model first and then add additional elements to integrate the 
analysis (for example, start with service location, then add population density, then 
transport accessibility).

 • Considering data, models, and analysis techniques as infallible or free from bias. 
Data are always a partial representation of reality and results should be interpret-
ed and evaluated in light of a city’s needs.
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2.3 EXPLORATORY RESEARCH ACTIVITY: 
 CITY LAB AMSTERDAM 

  
2.3.1 Introduction

During the launch event of the JRC/DG REGIO Community of Practice on CITIES (Brussels, 
2018), the Head of the Strategy Department of the city of Amsterdam pointed out several 
challenges concerning the city’s housing market. Following this, a collaboration in the form 
of a CityLab was established between the JRC’s LUISA (Land-Use based Integrated Sus-
tainability Assessment modelling platform) team (unit B3) and the City of Amsterdam’s 
City Strategy team – later also involving its department of Research and Statistics and its 
Department of Housing. The CityLab can be described as an exchange of data, knowledge 
and skills. The overarching goal was to gain insight into the spatial dynamics of Amsterdam’s 
housing market and to uncover the driving factors behind the city’s upward-spiralling house 
prices that sparked concern over housing affordability. JRC mostly worked on the methodol-
ogy, data analysis and drafting of the report, while the city of Amsterdam mostly worked on 
data provision and supporting the theoretical development of the framework. The CityLab 
took place over a period of about one year and the final results were published in a technical 
report (Ribeiro Barranco et al., 2021). Findings have also been included in a more general 
report that explores the financialisation of housing in EU cities and how this impacts housing 
affordability (van Heerden et. al., 2020). 

 
2.3.2 CityLab Amsterdam: house price dynamics  
 and affordability 

The CityLab with the city of Amsterdam encompasses fine-grained data analyses of residen-
tial property transactions and private rental supply in the municipality of Amsterdam. The 
main objective is to gain insight in the spatial dynamics of Amsterdam’s housing market and 
to uncover the driving factors behind the city’s upward- spiralling house and rental prices. 

Between 2015 and 2018, average house prices in Amsterdam significantly increased. In that 
same period, the share of social rental housing decreased, while the private rental market 
expanded and rents increased. Also, investments in housing increased, particularly showing 
growth in ownership by large professional investors, such as private equity and pension 
funds. In some areas of the city only one out of five buyers was a private investor. These 
developments raised concerns over housing affordability, especially for the middle-class 
income households that are not eligible for social housing, nor have the financial backing 
most investors have. 

The analyses are based on a number of data sources. First, transaction data from 2015 
containing information on the transactions of 10,958 houses located within the municipality. 
Second, rental offerings collected from the Dutch private rental platform Pararius.com. Third, 
income data from the National Bureau of Statistics (CBS). And finally, several thematic data 
layers that have been created in the context of the JRC’s LUISA territorial modelling platform. 

Two main findings come to the fore. First, analyses indicate that Amsterdam house prices are 
mainly driven by location, aesthetic and buyer type. Closer proximity to the city centre, older 
buildings, and private investors and companies are the main determinants behind higher 

Sjoerdje van Heerden
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prices. Moreover, about 45% of the sold floor space seems to have been purchased for 
capital gains. The second main finding is that looking at asking prices, it is suggested 
that Amsterdam’s middle-income households would potentially need to spend a higher 
share of their incomes on long-term rents in comparison to middle-income households 
at country level. For Amsterdam’s middle-income households, asking prices reflect rents 
that would be considered highly ‘overburdened’, indicating low housing affordability. This 
suggests that middle-income households looking for alternative rental housing (e.g., for 
family expansion) are less likely to find housing in the city and more likely to move out, 
although more detailed analysis should further determine this. While further research 
is needed, this study provides more insight into the main determinants (and possible 
interactions) influencing Amsterdam house prices, while also shedding light on housing 
affordability (Ribeiro Barranco et.al., 2021). 

This CityLab was established within a context of common interest among a group of dif-
ferent stakeholders. The process and methodology of collaboration was not pre-defined, 
but rather based on a flexible approach and a consistent commitment of all involved 
stakeholders. 

In this specific case, the process of data collection and data transfer required that all 
the analyses related to key transaction data were performed on site at the city hall in 
line with privacy regulations.
 

2.3.3 Tips and tricks for CityLabs

Helpful hints: 

 • Prepare a document that indicates the main contact persons within the city admin-
istration, and the amount of time they can expect to spend on the project. 

 • Take into account that any change in the administration of a city (e.g., new govern-
ing parties, replacement of mayor) can also affect your project. 

 • Anticipate that the final results/report will be proofread/reviewed by the city.

Better avoid: 

 • Avoid following the political agenda of a city administration. Try to maintain scien-
tific independence as much as possible. 
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Source: Ribeiro Barranco et. al., 2021.

Box 3.  
House price spatial distribution  
and turnover clusters  

Figure 3 gives an overview of the spatial distribu-
tion of house prices in Amsterdam. Prices are clear-
ly higher in the central part of the city area, which 
is constrained by the A10 ring way, and the main 
water body in the north (called het Binnen-IJ) that 
separates the inner city from the northern part of 
the city. The house price map thus seems to re-
flect differences between the city’s inner and outer  
ring areas.

One potentially relevant indicator to understand 
housing markets is the turnover of property. If one 
assumes that individuals buying a property to live in 
do so for the long run, high property turnover can be 
an indication of speculative investment with short-
term aims. Figure 3 shows properties that, in a 5 % 
confidence interval, are part of structurally high or 
low turnover clusters. Such clusters exist in Amster-
dam, above all in the ‘west’ and ‘south’ boroughs of 
the city. This is an indication that structural, specu-
lative investments occurred in the city. Such invest-
ments targeted specific areas in the city and were 
possibly to the detriment of the local housing market.

Figure 3: Spatial distribution of house prices in Amsterdam, 2015.

Source: Ribeiro Barranco et. al., 2021.

Figure 4: Clusters of ownership change in privately owned houses: 2007-2017.
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2.4 EXISTING LABS FOR INNOVATIVE 
INTERACTIONS 

 
2.4.1 Introduction: where are we in the European Commission?

The EC is putting more and more emphasis on activities of citizen engagement to in-
volve people in the co-design of new solutions, increase awareness of the potential add-
ed value of new technologies and ensure that new solutions properly address people’s 
diverse needs. The European Green Deal underlines the need to fully involve citizens 
and all stakeholders in the design of new policies as the only way to make them work 
(European Commission, 2019). Living Labs are specifically addressed in the zero-pollu-
tion action to help develop local actions for green and digital transformations (European 
Commission, 2021a). They are also part of the ‘Sustainable and Smart Mobility Strate-
gy’ (European Commission, 2020) and of the new ‘EU urban mobility framework’, which 
positions European cities as ‘living laboratories’ where new solutions to urban mobility 
challenges are designed, tested and implemented (European Commission, 2021b).

 
2.4.2 Living Labs at the Joint Research Centre

Co-creating solutions for smart and sustainable cities 

The EC’s Joint Research Centre Living Lab for Future Urban Ecosystems was launched 
in 2019 with a vision to develop into a tool of citizen-centred policy design and imple-
mentation for the Commission. The key mechanism to implement living labs has been 
an open call for expressions of interest , where European SMEs and start-ups are invited 
to submit projects to develop and test their technologies and solutions on the JRC sites 
together with JRC scientists and staff. 

The call has generated a number of collaborative projects, providing proven added value 
to the JRC and the partner organisations. Presently, four projects resulting from the call 
are being implemented at the Ispra site (Italy) in the energy and mobility sectors: elec-
tric vehicles open charging system, an automated vehicle modular platform, self-driving 
droids for last-mile deliveries, and a social ride-sharing solution. 

The main objectives of the JRC Living Labs are the following:

 • To test how the Living Lab approach can support the design, implementation and 
assessment of EU policies where the urban and city scales are not really consid-
ered in the data analysis or represented in maps. 

 • To provide a test-bed for start-ups and SMEs to experiment in real-life environ-
ments with innovative technologies while assessing user adoption and behavioural 
change.

 • To support the JRC strategy towards modern, sustainable and open research sites.

Maria Alonso Raposo 
Biagio Ciuffo 
Stefano Tarantola 
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Box 4.  
The JRC living labs: a methodology 
that is an integrative process   

The JRC Living Labs are applying a six-step meth-
odology, the so-called Living Lab Integrative Process 
(Mastelic, 2019), which draws on design thinking, so-
cial marketing and social practices theory. This inte-
grative process is divided into two spaces:

 • The problem space encompasses the first three 
steps, which aim to understand the specific 
socio-economic and cultural setting, integrate 
public and private stakeholders and uncover 
the potential barriers to action. These initial 
steps of the Living Lab Integrative Process are 
particularly relevant for CityLabs as they focus 

on the study of the current situation from the 
perspective of different actors.

 • The solution space starts with an ideation pro-
cess in collaboration with stakeholders. A com-
mon vision and shared goals enable new compo-
sitions for co-designs with users and non-users 
The co-designed solutions are then tested in a 
real-world situation involving users. The final 
step aims to evaluate the solutions on the ba-
sis of data collected during the experimentation 
phase. Because CityLabs might not tackle the 
ideation of solutions, or their prototyping and 
testing, these last steps may be less relevant in 
the context of CityLabs.

Figure 5: The Living Lab integrative process.

Source: Mastelic, J. (2019). 

For more information: 

https://ec.europa.eu/jrc/en/research-facility/living-labs-at-the-jrc
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https://joint-research-centre.ec.europa.eu/pilot-living-labs-jrc_en
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2.4.3 Tips and tricks for CityLabs

Helpful hints: 

 • Work in a multi-stakeholder context, where users and public and private stakehold-
ers can provide their respective viewpoints to uncover the effects of new urban 
policies. A call for expressions of interest can help attract stakeholders and create 
collaboration frameworks with them.

 • Establish a clear plan to engage various stakeholder groups so that they can find 
value in their participation. 

 • Collect results in a systematic way to facilitate transferability, scalability and 
replication of CityLabs for later comparisons with other geographical and socio- 
demographic contexts.

Better avoid: 

 • Engaging people without a clear purpose just for the sake of ticking the box.
 • Collecting experimental data and user feedback without properly reporting (e.g., 

through brochures, infographics) to the city and its citizens the details of the find-
ings and how these will be used in future steps.

 • Deploying technologies and/or policies that have not been tested in interaction 
with users and other solutions/infrastructures in a real environment (e.g. a street, 
neighbourhood, city) in order to take into account a broad variety of possible and 
unpredictable situations and impacts.
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2.5 CITIZEN AND STAKEHOLDER ENGAGEMENT 

 
2.5.1 The Competence Centre on Participatory  
 and Deliberative Democracy 

The EC’s Competence Centre on Participatory and Deliberative Democracy12 was set up 
in 2021 to meet the growing need among the EC, EU institutions and countries for ca-
pacities to support participatory and deliberative projects and policies. The JRC has been 
working on methods to implement citizen engagement in science and policy for nearly 
three decades and has developed a track-record in this field. The Competence Centre 
is a tangible contribution to the Commission’s priority 6 envisioning a new push for Eu-
ropean Democracy, and supports cross-cutting policy initiatives including the European 
Democracy Action Plan13, the Conference on the Future of Europe14 and EU Missions15. 
The Competence Centre provides the tools, resources, research and methodologies to 
build capacity and best practice in participatory and deliberative democracy across dif-
ferent levels of governance in the EU. Read more about what the Competence Centre 
does, its projects and Community of Practice. 

 
2.5.2 Citizen and stakeholder engagement

Engagement with citizens and stakeholders in processes of city mapping, such as 
CityLabs, is key to ensure that diverse expertise and voices are taken into account. This 
is crucially important for sustainable and democratic policy outcomes that are co-creat-
ed, inclusive and participatory; however, citizen engagement is quite a different process 
(both in terms of design and implementation) from stakeholder engagement. Hence, 
this section makes a clear distinction between stakeholders and citizens because the 
two groups often have different relationships with project organisers and policymak-
ers and bring different types of knowledge, experience, values and expectations and 
concerns to the process. Common to all formats of engaging citizens and stakeholders 
is the provision of a shared space to define what the issues of concern are. See the 
sections below for an overview of the different methods of engagement with these two 
groups, and reasons behind them. 

Stakeholder engagement

Stakeholder groups, including e.g. government, private sector, academia and NGOs, often 
enjoy a privileged position as experts in their field and have the ability to shape policy, 
through established and legitimate channels, to contribute to the process. Stakeholders 
bring crucial knowledge and support to CityLabs. The Competence Centre recommends 
that the first step for stakeholder engagement is mapping stakeholders (see Katrini’s 
Chapter 3.1). This can be done through media and policy analysis to help identify key 

12 https://knowledge4policy.ec.europa.eu/participatory-democracy_en

13 https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/european- 
democracy-action-plan_en

14 https://futureu.europa.eu/?locale=en

15 https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding- 
programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe_en

Tessa Dunlop 
Ângela Guimarães 

Pereira 

https://knowledge4policy.ec.europa.eu/participatory-democracy_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/european-democracy-action-plan_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/new-push-european-democracy/european-democracy-action-plan_en
https://futureu.europa.eu/?locale=en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe_en
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actors, followed by contacting the principal governing body (such as the municipality or 
local government) and connecting with the official bodies in charge of data collection 
and mapping, e.g. bureau of statistics. Then, in-depth interviews can be conducted with 
these main players to find out what the concerns and needs are in their jurisdiction and 
who the most relevant stakeholders to engage with are.

Citizen engagement

Citizens do not enjoy privileged relationships with decision and policymaking process-
es. In the case of CityLabs, diverse citizen views are especially important in the initial 
stages of mapping to understand what issues need addressing and what aspects of the 
city should be mapped. Citizens often bring innovative and impactful ideas that may 
otherwise not have been taken into account, and help to address the actual problems 
people face. Research shows that citizen participation in public decision-making can 

Box 5.  
BiodiverCities  

The BiodiverCities project engages directly with cit-
izens to co-create future sustainable cities and en-
hance biodiversity in urban areas. The project sits 
within the context of the EU Biodiversity Strategy 
and specifically the Green City Accord, which is com-
mitted to enhancing the quality of life of citizens by 
improving the environmental quality and liveability 
of cities. The Competence Centre on Participatory 
and Deliberative Democracy is supporting 10 cities in 
engaging citizens on the ground to co-create visions 

around urban nature, monitoring and solutions to im-
prove urban biodiversity. The project also contributes 
to the mapping of urban biodiversity and ecosystem 
services at a European scale in collaboration with two 
other cities. The main public output will be an Atlas 
that presents the different maps used to co-produce 
change and highlights challenges and lessons learnt 
through the local engagement processes, as well as 
a capacity building package.

For more information: 

https://knowledge4policy.ec.europa.eu/projects-activities/
biodivercities-project_en

Figure 6: Participatory mapping.

Source: Comune di Regalbuto, Italy, 2022 (BiodiverCities project).

https://knowledge4policy.ec.europa.eu/projects-activities/biodivercities-project_en
https://knowledge4policy.ec.europa.eu/projects-activities/biodivercities-project_en
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deliver better policies, strengthen democracy and build trust in institutions16. For this 
reason, in the European Union there has been a surge in participatory and deliberative 
initiatives including the permanent citizens’ assembly in Paris, a permanent Citizens’ 
Council in Ostbelgien, Belgium, and a growing number of online platforms that support 
these processes, such as decidim.org. Participatory Budgeting has been around for 30 
years and there are more than 1 000 cities in the EU implementing these processes17. 
There is of course life beyond deliberative processes, and many other types of citizen 
engagement exist. 

 
2.5.3 Tips and tricks for CityLabs

Helpful hints: 

 • Be up-front and clear with citizens about why their input is needed and what their 
role is. This includes information on what the objective of the exercise is and how 
their input will be used, e.g., will their feedback help to inform a specific map or 
policy report? It is equally important to follow up with citizens after their involve-
ment to give them feedback on the outcomes of the process and how their time 
and efforts were utilised.

 • Where possible, use random sampling methods to ensure a good representation of 
demographic diversity in citizen engagement – notably, representative sampling. 
Where this is not possible, ‘opportunist’ sampling can be used by resorting to spe-
cific communities (For more see pp.66 in ‘European Missions: 100 Climate-Neutral 
and Smart Cities by 2030’, https://europa.eu/!DQWNFq).

 • If time and resources are an issue, projects like CityLabs can tap into already 
existing initiatives with cities and citizen engagement organisations to connect 
with citizens and gather their insights. The EC has dedicated inventories of citizen 
engagement organisations and projects in Europe. 

 • Ensure that a diversity of stakeholders is included in CityLabs to ensure a balance 
of inputs. These include not only government bodies, but also civil society organi-
sations, academia and the private sector.

16 See for example the review made in the OECD (2020) report and database of more than 500 deliberative 
processes around the world titled ‘Innovative Citizen Participation and New Democratic Institutions’ (https://
www.oecd.org/gov/innovative-citizen-participation-and-new-democratic-institutions-339306da-en.htm).

17 See also for participatory budgeting around the world – the most well-established deliberative process 
worldwide: Dias, N. (Ed.), 2018. Hope for Democracy. 30 years of Participatory budgeting worldwide. Epo-
peia Records | Oficina (https://www.oficina.org.pt/hopefordemocracy.html).

https://ec.europa.eu/info/sites/default/files/research_and_innovation/funding/documents/ec_rtd_eu-mission-climate-neutral-cities-infokit.pdf
https://www.oecd.org/gov/innovative-citizen-participation-and-new-democratic-institutions-339306da-en.htm
https://www.oecd.org/gov/innovative-citizen-participation-and-new-democratic-institutions-339306da-en.htm
https://www.oficina.org.pt/hopefordemocracy.html
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The second workshop was also held online on 16 February 2022. It aimed at broad-
ening the horizons of the first workshop and investigating the state of the art out-
side the EC, also taking into consideration non-European experiences.

After an initial introduction from the workshop organisers, the first three experts gave 
their presentations. Eleni Katrini presented on participatory processes for urban in-
clusion (chapter 3.1). Secondly, Fábio Duarte gave a presentation on data analysis 
and science storytelling (chapter 3.2). The last presenter of the first round was Luis 
Angel Flores Hernandez, who talked about making space matter (chapter 3.3). 

The workshop was enriched by a roundtable discussion that saw the participation 
of leading academic exponents, including: Michelangelo Russo, Full Professor of 
Urban Planning and Head of the Department of Architecture of the University of Na-
ples Federico II; Maria Chiara Tosi, Full Professor in Urban Design, Scientific coordi-
nator of the PhD in Urbanism and head of the Research Cluster CityLab, IUAV Uni-
versity of Venice; and Marcin Dabrowski, Assistant Professor at the Department of 
Urbanism (Chair of Spatial Planning and Strategy), at Delft University of Technology.

The latter oriented their discussions around three key themes and related ques-
tions, namely:

1. Communication through maps 

According to your experience, to what extent is the use of maps that show spatial 
data with different layers an effective way of communicating with policymakers? 

The key messages resulting from this discussion are related to the importance of 
maps as an interpretative means of understanding the territory and its past and 
future changes. Maps can be seen as a tool for evidence-based policy, providing 
a fine-grained understanding of challenges and opportunities that inform policy 

3. OUTCOMES OF  
THE SECOND WORKSHOP: 

STATE OF THE ART 
OUTSIDE THE EUROPEAN 

COMMISSION 
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making. Maps can be also interpreted as tools for steering the discussion, becoming 
attention-drawing devices, communicating visually the status quo and enhancing the 
development and assessment of future scenarios and the impacts of different policy 
options. Another important aspect that came out from the roundtable is the storytell-
ing power of maps, also considering that the use of online tools allows for reaching a 
wider audience. Mapping can also be seen as a way to stimulate the engagement of 
citizens and different stakeholders in the co-creation of knowledge and decision-making 
processes, becoming an instrument of empowerment. Finally, spatial mapping process-
es can provoke unexpected and hidden aspects as well as new forms of knowledge to 
emerge that would not have otherwise come out. 

2. Spatial analysis and EU policies 

How can spatial analysis and collective mapping in labs on a few specific cities produce 
information that can fruitfully support general urban policy at the whole European lev-
el? How can the results of evaluations combining quantitative and qualitative data be 
integrated into the formulation of urban policies? 

The key message resulting from this discussion is that policy lessons can be drawn 
from extremely context-specific cases, provided that the right information is extracted. 
The various contributions brought to light that there are multiple ways to analyse differ-
ent cities under the same lens (e.g., same topic investigated in different places) and that 
what it is obtained can help to extract knowledge that can be useful also for other 
similar contexts and other scales (e.g., neighbourhood samplings to understand the 
city, or samples of cities to understand a national or international context). In order to do 
so, it is crucial to define the clear objectives beforehand. Among the examples showed 
during the discussion, the Venetian lagoon was an insightful one. Indeed, it showed how 
interacting with very specific realities around such a broad geographical context greatly 
helped build place-based recommendations for policy improvement. Finally, the use of 
a network-based platform is essential for sharing knowledge, making comparisons and 
sustaining integrated policy recommendations.

3. Communicate results with stakeholders 

Based on examples carried out in your research, do you have any tips on a) how to inte-
grate a wide range of skills in a qualitative and quantitative spatial analysis project and 
b) how to select the most suitable stakeholders for engagement?

This discussion brought forward a key message that when dealing with stakeholders, 
the critical task is not only related to the selection of the right stakeholder but also, and 
importantly, to the challenges of keeping them involved. Engagement should be seen 
as an iterative process and the attention should be paid to the means of involvement, 
going beyond the participation of the ‘usual suspects’. Substantial resources should 
be dedicated to communication and storytelling efforts, to explain the purpose of en-
gagement and communicate the results and the ways stakeholders’ input has been used. 

Following the roundtable discussion, a collective discussion was held with questions 
from the audience. One of the issues raised during the discussion focused on the scal-
ability of the collected information, i.e., how to move from the very local to the very 
global and how to identify the topics that are scalable from those that are just local 
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and should be dealt with locally. Participants agreed that this is an extremely poignant 
challenge, but that it also represents great opportunity to foster more place-based and 
integrated urban development. There needs to be a connection between bottom-up 
inputs and EU urban policies – linking high-level policy goals with local level knowl-
edge and finding a middle ground. Hence, new approaches that bridge these two need 
to be experimented with to identify decision-making mechanisms at different scales. In 
this perspective, CityLabs can be seen as an opportunity to actually test how high-level 
policies work on the ground and what their real impact is. 

Another important aspect raised during the discussion was related to the necessity of 
making communication with municipalities and local authorities effective and clear, in 
order to have them understand the benefits that could arise from participating in a CityLab. 
Finally, an additional important point that emerged during the collective discussion was 
related to data standardisation and the suggestion of considering the INSPIRE18 directive.

The workshop proceeded with a second round of three experts presenting their contri-
butions. The floor was given to Frenzi Ritter and Gerard Roemers, who spoke on ‘Ur-
ban Resource Dynamics’, mapping the circular potential of cities and neighbourhoods. 
Subsequently, Marina Alberti provided her perspective on multidimensional data and 
inter-scalar learning. Finally, Lea Scheurer presented her overview on ‘Urban Policy in 
Europe: Foundations, Developments and Opportunities’. 

After the last round of experts, a final collective discussion and wrap-up session took 
place. During this discussion, one of the issues raised was related to the way in which 
new and less frequent topics, like urban mining and biodiversity carried out by the 
experts, can be integrated and stimulate new engagement processes with the gen-
eral public during the formulation of new policies or developments in cities. The visual  
aspect was mentioned as an important facilitating instrument when dealing with 
topics that are less familiar to stakeholders. 

A graphic designer visually summarised the main elements emerging from the collec-
tive discussions as well as from the roundtable (Figure 7). 

The illustration is divided into columns reflecting the structure of the workshop. The first 
column on the left summarises the key messages that emerged from the presentations 
of the first three experts. Some words are more visible than others, like ‘inclusion’. In 
fact, what emerged from the discussion is the importance of defining, from the initial 
stages of the work, the priority stakeholders as well as other stakeholders who can make 
a useful contribution, as well as the key partners for the data collection process. Another 
block of this column, emphasising the importance of the right observation scale, focuses 
on the relevance of data and their visualisation, as well as on the correct interpretation 
of maps. The third block of the first column sees the word ‘space’ emerge, and in fact 
the third presentation focuses on the concept of ‘why space matters’, also highlighting 
the importance of involving experts to collect ‘soft’ data and of localising these data 
through multi-scale processes that zoom in on a micro scale (urban) and zoom out on a 
macro scale (European), making sure to avoid possible mismatches.

18 INSPIRE stands for INfrastructure for SPatial InfoRmation in Europe and it is a directive for spatial infor-
mation in Europe to support Community environmental policies, https://inspire.ec.europa.eu/inspire-di-
rective/2

https://inspire.ec.europa.eu/inspire-directive/2
https://inspire.ec.europa.eu/inspire-directive/2
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Figure 7: Graphic summary of the second workshop.

Source: © KRISTEL PEIJNENBORG, Visueeltjes, 2022.
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The central column of the illustration summarises sev-
eral key messages that emerged from the roundtable. 
Among the words emphasised is ‘maps’, described as a 
powerful means of communication to build a vision of 
the future, compare scenarios, communicate online and 
as an instrument for involvement and empowerment. 
Again, the importance of stakeholders and the need to 
keep their involvement active, using for example story-
telling, comes to the fore. Furthermore, the importance 
of involving a variety of experts able to deal with the 
multiple facets linked to the spatial component of cities 
is highlighted. The central block at the bottom illustrates 
key concepts from the collective discussion with the au-
dience. Among the comments that came out, the illustra-
tion highlights the possibility of using CityLabs as a test 
bed, considering a specific city as a source of knowl-
edge. Another issue clearly visible in the illustration con-
cerns the difficulty of standardising heterogeneous data, 
which – combined with the long and demanding process 
of data collection – makes this phase of the implemen-
tation particularly challenging.

Finally, the right column of the illustration highlights 
different elements, including the topics brought forth 
during the presentations of the last three experts and 
some considerations made during the last collective dis-
cussion. The upper part of the column reflects the impor-
tance of analysing and spatialising some phenomena 
that are often invisible but of significant importance for 
guaranteeing an efficient functioning city. These are 
metabolic flows that, when mapped with the contribution 
of stakeholders, can help visualise where resources are 
concentrated in a city and how they can be sustainably 
managed. The central block of this section reads ‘mak-
ing science for policy work’, starting from the analysis 
of urban policies and agendas and defining the target 
groups. The bottom block deals specifically with the 
concept of multi-scalarity in urban systems, as well 
as with the importance of focusing on the right scale 
of analysis and the idea of co-production of knowledge. 
Lastly, the collective discussion block illustrates how a 
CityLab is a real process that needs a preparatory phase 
leading to its actual implementation, using the contribu-
tions of citizen science and new technologies.
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3.1  PARTICIPATORY PROCESSES  
 FOR URBAN INCLUSION

MAIN TOPICS OF THIS CHAPTER

3.1.1  Aiming for inclusion
Provides an overall framing on issues of inclusion and inclusive participatory 
processes for the purposes of a CityLab. 
Highlights the importance of the early stages of developing a CityLab, showcas-
ing different engagement and facilitation methods for this early stage. 

3.1.2  Defining the scale of investigation
Discusses the importance of collecting and analysing both soft and hard data, 
reaching deeper into a context. 
Provides insights on how to balance between depth of investigation and avail-
able resources and presents several techniques and tools for uncovering soft 
data.

3.1.3  Expanding knowledge to a wider audience
Explores pathways to disseminate findings, expanding knowledge to a wider 
audience beyond institutional partners and formal organisations. 
Emphasises the importance of identifying different types of dissemination au-
diences and approaches.

 

3.1.1 Aiming for inclusion

Policy making is often considered a process based solely on ‘rational calculation’, where 
governments apply a positivist methodology to define interventions and proposals to 
deal with complex issues – but this is not entirely true (Harris and Williams, 2003).  Most 
of the time, a great deal of observation, rationality, intuition and emotion are involved 
in the process of defining policy (ibid); this calls for more specific trends and complex 
data to be identified. Scale also comes to play a significant role since, when working as 
closely as possible at the city level, it allows for the investigation of complex issues on 
a granular level, which is useful for policy development. Hence, developing an urban lab 
has the potential of increasing experimentation in studying urban complexity, as well 
as increasing participation, inclusion and representation (Scholl et al., 2017). Urban labs 
have the potential to ‘explore alternative futures in a collective approach, without pre-
conceived solutions’ (ibid) and those involved in an urban lab will have a greater impact 
on how representative and inclusive the explored alternative futures will be. 

In this chapter, I explore key questions as well as notions and tools for inclusive par-
ticipation that could be deployed during a CityLab. This exploration is not in any way 
exhaustive, but rather aims to highlight milestones along the journey of developing 
and realising a CityLab, where asking key questions about inclusion and representation 
should not be omitted. Hence, this report hopes to help spark discussions and consider-
ations that would perhaps otherwise not happen. 

Eleni Katrini
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Alas, social inclusion – a highly used term in policy circles – is a complex and contested 
term in and of itself (Byrne, 1999).  Within the framework of this report, inclusion will 
touch upon topics such as: 

 • How to ensure that different types of data are collected without neglecting funda-
mental aspects and populations of the topic under investigation. 

 • How data analysis is realised through an intersectionality lens. 
 • How data are disseminated and made visible to different audiences.  

The chapter’s structure will build upon the three key methodological steps developed 
by JRC: a. Initialisation, b. Implementation, c. Outcomes & Dissemination. My contri-
bution will focus on how ‘inclusion’ should be considered in each of these steps. For 
initialisation, the section ‘Aiming for inclusion’ will touch upon key issues of who should 
be involved in the process. For implementation, the section ‘Defining the scale of inves-
tigation’ will refer to the selection process for data given the available resources of a 
CityLab. For outcomes and dissemination, the section ‘Expanding knowledge’ will focus 
on how to reach out to and include a wide audience. Each section includes key ques-
tions to be asked at each stage, recommendations and tools or examples. In conclusion, 
a section with overall tips and tricks will provide a more holistic summary across the  
different methodological stages. 

Introduction & key questions

The early stages of initialisation of a CityLab are quite important in making it highly 
inclusive and representative. Thus, the following key questions should be asked 
internally, early on: 

 • Who are the key stakeholders around the subject to be studied within the area of 
interest?

 • From the wider stakeholder map, who will be JRC’s main partner for the CityLab 
and what are the different roles assigned to the stakeholders involved?

 • How are a CityLab’s objectives and scope defined? 

In this section, three themes will address the above questions providing the following 
answers: a. stakeholders’ mapping, b. team development, structure and roles, and c. 
participatory tools.

Stakeholder mapping as an ongoing process

During the early preparatory stages of a CityLab, it is important for the JRC to realise 
a ‘stakeholder mapping’ exercise (Hanington and Martin, 2012). This process will help 
identify who the key constituents are – within the area of interest that relate to the 
specific theme studied – and will be important to guide the CityLab’s development. If a 
key group of actors is omitted in this early stage of mapping, then it is possible that their 
perspectives will not be represented in the CityLab’s findings. 

Stakeholder mapping can start early on with limited information and be developed over 
time, all the while trying to be exhaustive by identifying different actors around a topic 
by asking questions like: 
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 • What organisations or structures are working or studying the specific subject in 
the area?

 • Who is mostly affected by the specific issue? 
 • Who holds power and has the ability to influence change on the specific issue?

After the initial stage of stakeholder mapping, and while starting to develop contacts or 
setting up early meetings, JRC should keep identifying stakeholders through snowball 
sampling in order to validate the early mapping, while including anyone who might be 
omitted. Hence, stakeholder mapping should be an ongoing process throughout the du-
ration of a CityLab19. Please also remember that stakeholder mapping is not just about 
identifying key groups, but also understanding the interrelationships between them and 
how they work with each other.  

Early team development with clear structure and roles

After an initial investigation, a mapping of key stakeholders and some early meetings, 
it will be important to settle on who will be involved and how. In order to ensure that a 
CityLab avoids developing a detached ‘view from above’ while investigating a specific 
subject, it is crucial to ensure a situated approach, where a multiplicity of perspectives 
is ensured. 

However, and based on the JRC resources available for any given CityLab, the size of the 
team might vary and different stakeholders may be involved in different capacities. When 
not all stakeholders are involved equally, it is important to define and communicate clearly 
the roles for each stakeholder. This might mean defining different scales of stakeholder 
involvement ranging from establishing equal partner collaboration, to focusing on data 
collection and exchange, or simply on dissemination and information distribution. 

When deciding who will be included in a CityLab team and who their key contact 
might be, municipalities are usually the first target, as they have a better overview 
of the area from the top down and touch upon different aspects of the city. When 
reaching out to municipalities, it is important to use existing contacts that the JRC 
Unit might already have and ensure that the CityLab’s timeframe aligns with the 
local elections’ one. Moreover, if the JRC decides to move forward with the munici-
pality as the main partner, an agreement of understanding (see van Heerden’s 
Chapter 2.3) will be necessary. Other possibilities for main partners – beyond  
municipalities – might be other local well-established institutions and organisations, 
such as academic and research institutes. 

Beyond the main contact, it will be important to keep an open mind and involve repre-
sentatives from local groups, for example, local residents’ groups, workers or tenants’ 
associations, smaller organisations, collectives etc. These should be involved in different 
ways depending on the subject investigated, as they will provide perspectives from 
the ground. A key part of a CityLab being inclusive and not exploitative is to ensure 

19 This, as many other aspects will depend on the specific case of a CityLab (i.e. the topic studied, the key 
partners, the resources, etc.). However, it is important to keep in mind that some key players are found 
really late (these things happen!) and it can be decided to include them very briefly in the process – all 
the while recognising the relevant limitations in the reporting. On the other hand, it is possible to identify 
that some already engaged stakeholders are not so relevant for uncovering main findings and these can 
become less involved by the end of the process.
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that these groups are given an equal footing. Constituting working groups representing  
diverse local actors is a possible approach. 

Participatory tools for team development  
and alignment of objectives

There are different ways of managing the process of bringing together different stake-
holders to develop the team structure and of setting the varied responsibilities, and 
these must take into account participants’ expectations, aspirations and fears. Below, 
some examples are provided for methods and tools that can be used in the early stages 

Figure 8: Defining clearly different scales of stakeholder involvement.

Source: Eleni Katrini, 2022.
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Figure 9: Potential steps leading to initial workshop of partners for the alignment of objectives.

Source: Eleni Katrini, 2022.
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of initial engagement with stakeholders. These tools can help create a common ground 
and uncover the perspectives and goals of everyone involved.

 • Concerns & Relations: A methodology for a two-part workshop that aims to bring 
together stakeholders around a subject, map their concerns, aspirations and be-
liefs about it and reveal interconnections between them (see box 6 ‘Concerns and 
relations’) (Irwin, 2018).

 • Backcasting: This tool is used to address ‘wicked’ problems, and define a path-
way to a future where the problem does not exist anymore. The method helps 
create a ‘transition pathway’ towards a desired future and then works back-
wards to assess the steps needed to move towards that future. Used as a way 
to design interventions for long-term visions, this technique can be applied for 
a CityLab as way to identify the necessary data and information that needs to 
be collected and analysed to address certain issues or trends in collaboration 
with key stakeholders.20 In other words, starting from the vision and then going  
backwards to identify the steps to accomplish it.

20 ‘Designing for Transitions: Backcasting, Assessing the Present, Mile-stoning’, Lecture at Transition Design 
Seminar 21 March 2022, https://transitiondesignseminarcmu.net/classes-2/visioning/#160771377665
8-a2bb3df2-9d24.

Box 6.  
Concerns and relations

During the initialisation of a CityLab, a key step is 
to bring together a diverse group of stakeholders 
around an issue and work towards the alignment of 
objectives. This method can help identify stakehold-
ers’ perspectives on a topic, while recognising poten-
tial synergies and oppositions between them. 

In a workshop format, the first step is for stakehold-
ers to map their fears/concerns, hopes/aspirations 
and mindsets/beliefs about the topic. Afterwards, 
they work to identify and highlight synergies and op-
positions between their fears, hopes and beliefs con-
necting them with green and red tape accordingly.

For more information: 

https://dl.designresearchsociety.org/cgi/viewcontent.cgi? 
article=1589&context=drs-conference-papers

Figure 10: Two key steps of the ‘Concerns, Hopes, Beliefs’ methodology.

Source: Photo (left) & original methodology by Terry Irwin. Diagram (right) by Eleni Katrini, 2022.
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https://transitiondesignseminarcmu.net/classes-2/visioning/#1607713776658-a2bb3df2-9d24
https://transitiondesignseminarcmu.net/classes-2/visioning/#1607713776658-a2bb3df2-9d24
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3.1.2 Defining the scale of investigation

Introduction and key questions

Developing an inclusive methodology requires diving deeply into the context, allowing 
for both hard and soft data to be uncovered. A CityLab analyses any kind of city, re-
searching one of the policies related to the matter under observation (see Chapter 3.6 
by Scheurer) and collecting various kinds of spatial data. The important element here is 
for the CityLab to strike the right balance between its resources (time and people) and 
the depth of investigation. (see Chapter 2.2 by Sulis, Chapter 3.3 by Flores Hernandez 
and Chapter 3.2 by Duarte).21 Given that each CityLab can be different in terms of its 
resources in time and people, a balance between the depth of investigation and the 
available resources will be necessary. Hence, considering developing smart ways to un-
cover hard and soft data, even with limited resources, by asking the following questions:

 • How can both hard and soft data be collected and analysed within a given 
timeframe?

 • At which scale is a dive deep enough? When do you know when to stop?

In this section, the above key questions are answered by exploring the following 
themes: a. striking a balance between depth of investigation and available resources  
and b. tools for uncovering soft data.

Strike a balance between depth of investigation  
and available resources 

If a CityLab has limited resources and a short timeframe, one way of achieving a deeper 
investigation and uncovering soft data for a more nuanced understanding of the trend or 
policy under study is by a careful selection of CityLab partners. To manage resources, it 
might be necessary to work with only a limited number of close partners. Consider se-
lecting the ones that are locally relevant, better connected in the area and already work 
with other key stakeholders on the ground. For example, if your topic is homelessness, 
partnering with at least one homeless shelter might be key.

While working with different stakeholders and types of data, it is important to develop a 
structure or index of types of data that are used to ensure comparability across different 
CityLabs in different regions. Such an index should be used as a tool to facilitate compa-
rability and work universally across areas, but it should also be flexible enough to allow 
for new discoveries of important contextual data (see Alberti’s Chapter 3.5).

21 Beware that soft data collected through unconventional methods or by local actors can provide nuanced 
understanding of the subject investigated, all the while providing an inclusive representation of the local 
population involving stakeholders beyond the usual suspects.
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Tools for uncovering soft data

Beyond the partner selection, there are tools and methods that can be used within the 
framework of a CityLab by JRC or key partners to uncover key soft data to work with. 
Below, some examples of tools are provided:

 • Multi-Level Perspective mapping: The Multi-Level Perspective (MLP) (Geels, 
2004; Geels and Kemp, 2012) is a framework for describing transition processes 
in complex socio-technical systems as they play out on different levels and are 
mapped over time (Irwin and Kossoff, 2022). Using this process will help identify 
trends and phenomena related to a specific issue investigated and help define 
what type of data need to be collected for a CityLab (see box 7 Multi-Level Per-
spective Mapping).

 • Digital engagement tools: Going deeper within the context and collecting qual-
itative data along with quantitative data can help provide a fuller picture of the 
topic. Digital engagement platforms with mapping functionalities can become a 
powerful tool for gathering soft qualitative data. This can be performed through a 
series of available platforms and online services (Katrini and Pitsillides, 2021), or 
even through facilitating a #MapJam session with Google maps (Llewellyn, 2016).

 • Beyond the map: One of the most common tools used during participatory work-
shops studying a city is the map. However, while engaging with a diverse stake-
holders’ group – beyond architects and planners – it is important to consider that 
not everyone is able to read or understand their city on a plan well. Thus, both for 
collecting and disseminating spatial data, it is important to use formats and tools 
that are familiar to a wider audience. An example would be using building facades 
along a street, street views, 3D models and diagrams.

Figure 11: Example of plotting soft data on street views rather than maps as part of the Visioning & Identity 
project for Brookline Boulevard by EvolveEA, in Pittsburgh, USA.

Source: evolveEA - Our Brookline (https://issuu.com/evolveea/docs/brookline_report_final_high_res).

places with positive impact on the residents
places with negative impact on the residents
places where residents see potential

https://issuu.com/evolveea/docs/brookline_report_final_high_res
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Box 7.  
Multi-Level Perspective mapping

The Multi-Level Perspective (MLP) is a helpful frame-
work for describing processes over time. MLP distin-
guishes between 3 system levels: 

 • landscape (high-level trends, events, phenome-
na influencing wider areas and societies); 

 • regime (level of the problem, representing the 
‘status-quo’);

 • niche (lower-level trends, where norms can be 
challenged and innovation can take place). 

Practically for a CityLab, this framework can be 
used as a collaborative plotting technique to identify 
trends and phenomena related to a specific issue in-
vestigated and help define what type of data needs 
to be collected and analysed. In a workshop format 
with key partners, provide a large table with ‘past’ 
and ‘present’ in columns and ‘landscape’, ‘regime’ 
and ‘niche’ in rows. Provide post-it notes for par-
ticipants to write down phenomena influencing the 
issue being investigated. Afterwards, plot the notes 
on the table while identifying interconnections and 
interdependencies between different data points (i.e. 
the trends, phenomena, events plotted). 

3.1.3 Expanding knowledge to a wider audience

Introduction and key questions

Urban policies and governmental interventions at the city level are not just within the 
interest of local authorities, but also of people who live, work and engage with their 
city and neighbourhoods on a daily basis. Hence, any research findings on policy impact 
and trends on an urban or regional level realised by CityLabs should reach not only 
policy-makers, governmental officials and key partners, but also local residents and 
a wider audience. Moreover, any research findings regarding the spatial impact of a  

For more information: 
https://transitiondesignseminarcmu.net/assignments/#1483988152344-831f4c16-c48a

Figure 12: Table for Multi-Level Perspective mapping of a wicked problem.

Source: Diagram by Eleni Katrini, 2022.

Past Present
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LOWER LEVEL TRENDS:

City/Neighborhood

REGIME/
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https://transitiondesignseminarcmu.net/assignments/#1483988152344-831f4c16-c48a
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certain  policy or trend could be manifested and highlighted within the city itself, allow-
ing people to better understand how higher-level decision-making influences the way 
they experience everyday life in the city. Below are a few key questions to be asked 
during outcomes and dissemination stage: 

 • How do knowledge and data from this work become accessible to different 
audiences?

 • How do we reach those impacted most from the issue studied, through the city itself?

This section seeks to answer the above key questions following two themes: a. 
identifying different dissemination audiences and approaches, and b. tools for  
expanding knowledge.

Identifying different dissemination audiences and approaches

When thinking about the dissemination of a CityLab’s results, it is crucial to understand 
and differentiate the approach taken according to the different audiences being reached. 
The stakeholder mapping can be used as a guide to identify the key target audience 
groups. Depending on the type of audience, both language and means of dissemination 
will have to be adapted accordingly.

Below, alternative needs or adaptations based on different dissemination audiences are 
presented:

 • Academic and research institutions might benefit highly from structured data-
bases to be made available online. This could also help in maximising a CityLab’s 
impact, by allowing academic / research institutions to continue conducting rele-

Figure 13: Identifying different dissemination audiences and approaches.

Source: Eleni Katrini, 2022.
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vant research, even after the work of JRC in the region has come to an end. Thus, it 
is important to ask early on if it is possible to make the project’s data open access.

 • For local authorities and municipalities, adaptations in language might be a nec-
essary depending on electoral changes. Findings should be presented in as much 
a neutral way as possible, taking into consideration that if a change in local lead-
ership takes place (see van Heerden’s Chapter 2.3), then the way of delivering the 
message might have to adapt as well. Moreover, options for different levels of 
reporting are important for local authorities. Along with the full report, consider 
providing a quick report of the findings, keeping in mind a 2-page rule.22  

 • In terms of the wider audience, language should be kept as simple as possible and 
findings need to be brought where people already are – within the city itself. Long 
and wordy reports might be good for key partners, but they are not appropriate for 
everyone. Consider a wider audience dissemination plan that involves events and 
installations within the city itself. This approach does not need to be delivered by 
JRC but can be organised by a key partner, such as a municipality. In that case, it 
might be necessary to include this type of dissemination plan as a prerequisite to 
the collaboration, early on.  

Tools for expanding knowledge

Given that research findings need to reach a wide audience, below are some examples 
of methods and techniques for bringing information and research closer to those most 
impacted by a certain urban policy and trend. Taking into account the capacity and 
resources of each CityLab, some of these tools could be also deployed as means for 
deeper participation, engagement and data collection. 

 • Online platforms and social media (Devitt, 2016): social media, websites and 
even podcasts can be useful ways for disseminating research findings both locally 
within the city and beyond. These online means can be deployed from the begin-
ning of the project and run alongside it, giving more visibility to the research.23 

 • Educational tools and events: schools can be great partners in disseminating 
knowledge far and beyond, reaching both children and their families. Through 
different pedagogical exercises, children and their families can learn and engage 
with key issues affecting their cities and neighbourhoods, and influencing their 
everyday lives.24 

 • Spatial dissemination: a powerful way to disseminate research and data that re-
late to the city is through the city itself. This means organising fieldworks or tours, 
creating explanatory panels, conducting collective street mapping etc. These sets 
of actions might not be arranged by the JRC during the CityLab process, but can 
certainly be inclusive ways for the municipality to embrace and share the findings  
of the analyses.

 

22 Given the long bureaucratic documents local government officials have to go through, usually there is an 
unwritten rule about keeping reporting within 2-pages maximum if possible.

23 Links to examples: 1. SOPHIA research platform (https://sophiaplatform.eu/en), 2. Podcast ‘Design in 
Transition (www.instagram.com/dintransition), 3. Instagram for urban research dissemination (www.ins-
tagram.com/enaf_research_project).

24 Links to examples: 1. 'Schoolyards for Inclusion' by team Urbana (https://bit.ly/3GQJuLn), 2. Partici- 
patory event at a school by Commonspace (https://www.commonspace.gr/7oagiasparaskevis).

https://sophiaplatform.eu/en
http://www.instagram.com/dintransition
http://www.instagram.com/enaf_research_project
http://www.instagram.com/enaf_research_project
https://bit.ly/3GQJuLn
https://www.commonspace.gr/7oagiasparaskevis


3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E E U RO P E A N CO M M I SS IO N48

3.1.4 Tips and tricks for CityLabs

Helpful hints: 

Drawing from the themes discussed, below are some overarching tips:

 • Enrich the initial process of key stakeholders mapping with snowball sampling.
 • Define and communicate early on the specific roles for each of the stakeholders.
 • Consider developing a working group representing a diverse set of local actors.
 • Set clear objectives and mutual benefits with the main contact. If a municipality  

is the main partner, ensure that they will contribute to develop meaningful ways of 
disseminating the findings to a wider audience. 

 • Find a balance between depth of investigation and available resources that works 
for each CityLab. Identify smart ways to uncover soft data with balanced resources.

 • Partner with organisations that work with local actors on the ground. 
 • Make sure to classify the different dissemination methods according to different 

audiences. In this way information and approaches can be adapted accordingly.  

Better avoid: 

 • When you are in the process of deciding who your main partners for a CityLab will 
be and who the representatives from each partner organisation are, look around 
the room. If everyone looks alike (i.e. all white male), you need to revisit your se-
lection process and question how you can be more inclusive.

 • Don’t just limit yourself to mapping. Go beyond the map, if possible, to consider all 
dimensions of urban space, as a way to build better communication with diverse 
stakeholders – beyond architects and planners.

 • Don’t wait for people to find the information and findings produced from a CityLab. 
Ensure you have developed pathways for the information to reach everyone, es-
pecially those who are affected the most by the urban policy or trend investigated.
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3.2 DATA, SPACE AND SCIENCE STORYTELLING
 
 
 

MAIN TOPICS OF THIS CHAPTER

3.2.1  Sensors, data and visual storytelling 
Discusses how pervasive sensors, big data generated by these sensors, power-
ful computers and new computational techniques have been changing the way 
we understand urban phenomena.
Highlights the need to be watchful of the unintended social, environmental and 
economic consequences of data-driven approaches and how science storytell-
ing and data visualisation are critical to engage the public.

3.2.2  Data visualisation and storytelling
Provides a collection of analyses of spatiotemporal data in cities, showcasing 
how urban qualities can be analysed using non-traditional data and methods. 
Offers and explains a set of innovative methods of visualisation and communi-
cation of results to experts and non-experts. 

3.2.3  Lab methodologies
Provides examples to address urban problems from multiple perspectives, in-
volving in the same project researchers with different cultural and disciplinary 
backgrounds. 

 

3.2.1 Sensors, data and visual storytelling

Sensors permeate our lives. They are deployed in cities, embedded in our mobile 
phones, the engine within the increasing number of interconnected home devices. Sen-
sors record how many steps we take, all the moves we make, clicks and phrases we 
type, music and movies and books we consume; sensors measure air pollution and 
temperature, water quality and noise. Pervasive sensors generate a plethora of data, 
which have transformed the way we live in cities. Besides private companies optimising 
their operations, researchers and planners have been using data-science techniques to 
improve our understanding of and proposing solutions to urban issues.

Making planning and design decisions is an old dream in the urban community – in 
the nineteenth century, Ildefonso Cerdá, responsible for the urban expansion and ren-
ovation of Barcelona, was a fierce advocate of a more quantitative urbanism (Duarte 
and Ratti, 2019). This idea has been lingering within the urban research and planning 
community ever since. Batty (1995) proposed the vision of the ‘computable city’, and 
Kitchin and Dodge (2011) referred to this possibility as ‘programmable urbanism’.

However, in parallel to developing models to better understand urban phenomena, we 
must address the limits and the consequences of data-driven approaches (Duarte and 
deSouza, 2020). Data biases (for instance, lacking data for certain populations or not 
including a qualitative assessment of urban phenomena) will lead to biased outcomes, 
often reinforcing detrimental consequences to certain groups. The positive aspect is that 

Fábio Duarte
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cities are data generators and the abundance of data combined with increasing compu-
tational power have allowed working on models to understand complex urban phenom-
ena. Such phenomena could not be fully comprehended a few years ago, but ever more  
accurate predictions that inform decision-making processes can be made.

However, besides developing these models and advancing science-based planning tools 
and policies, it is important that we make these models and their results understandable 
to the general public. Only by understanding communities can better policies be advo-
cated. It is not an easy task, though. Data-science models – partially for their complexity, 
partially for their novelty (even within the research and planning communities) – are dif-
ficult to explain to the general audience. And yet, this is necessary to achieve a balance 
between data-driven approaches and socially critical views (Duarte and Álvarez, 2019).

Two approaches are critical to making scientific knowledge, mainly derived from com-
plex methods, understandable to a wider audience: science storytelling and data vis-
ualisation. Science storytelling bring scientific knowledge to a general public, pursuing 
clarity and engagement without sacrificing accuracy. Data visualisation is a science-sto-
rytelling method that leverages the visual qualities of different media to convey scien-
tific knowledge. In the next section, I will explore two examples of data visualisation we 
produced at the Senseable City Lab at the Massachusetts Institute of Technology.

3.2.2 Data visualisation and storytelling

Increasingly, our interactions with each other and our surroundings (at different scales: 
from our home to our city to the planet) are mediated by computing devices, which 
generate an abundance of data. The range is wide, from self-tracking devices we use to 
monitor our health, to mobile phone cameras we use to record our promenades in the 
city and sensors deployed in lampposts to monitor seismic movements in urban areas.

Making sense of data variety relies on computational power and prowess, which have 
brought new knowledge in fields ranging from medicine and physics to criminology and 
urban studies. 

The social impact of the scientific knowledge made possible by such technologies in-
cludes not only making data accessible, but also making it understandable. Data visual-
isation is a powerful method that combines the precision of scientific knowledge with 
the engagement of storytelling. 

Good data visualisation has three main characteristics:

 • Data visualisation is not an illustration of a scientific analysis, but a design inter-
pretation of such scientific knowledge using the same dataset as its source.

 • Data visualisation must be truthful to the scientific analysis that is its reference, 
but it should stand as an independent piece.

 • Data visualisation must engage users to enjoy and understand the main scien-
tific achievements without requiring the user to read the scientific paper which is  
its origin.



3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E CO M M I SS IO N 51

Box 8.  
Treepedia 

Increasing tree canopy in cities brings several ben-
efits, from lowering urban temperatures by blocking 
shortwave radiation and increasing water evapo-
ration, to mitigating air pollution caused by every-
day urban activities, to improving the psychological 
well-being of the population. In fact, cities around the 
world are implementing programs to improve and in-
crease their tree canopy. However, the very first step 
of any such program involves quantifying the exist-
ing tree canopy, and this brings challenges: sending 
surveyors to count street trees is a long and expen-
sive process, and using satellite imagery depends 
on technological resources and expertise that most 
cities do not have. There is an additional challenge: 
trees are only one element of the urban greenery 
(which includes lawns and bushes and green walls), 
which, as a whole, is what brings the environmental, 
social and psychological benefits discussed above.

In Treepedia we leverage a data source that is cur-
rently available in hundreds of cities around the 
world: street view images. One of the most common 
sources of street view images is Google. Li et al.  
(2015) and Seiferling et al. (2017) calculated the 
percentage of green vegetation in streets. Using 
computer vision techniques, their model detects 
green pixels in each image and subtracts geometric 
shapes; with a few computational steps, what is left 
from this subtraction can be considered as greenery.  

Although we currently use more robust computer 
vision methods to detect individual trees and oth-
er elements of urban greenery, the simplicity of the 
original Treepedia method allows it to be replicat-
ed by people with basic computer-science skills. In 
fact, cities around the world have already used the 
open-source Python library made available on Tree-
pedia’s website (http://senseable.mit.edu/treepedia) 
to quantify their city’s green canopy.

Equally important, even without reading the scientific 
paper, citizens, civic groups and municipalities have 
been engaging with the data visualisation to learn 
more about the distribution of greenery in different 
cities, also using Treepedia as part of their argument 
about the importance of improving tree coverage in 
their cities. Once these different stakeholders share 
the same information, they can engage in fair and 
productive conversations to improve green coverage 
in cities. Treepedia is an example of a data visual-
isation project aimed not only to explain scientific 
methods and results, but also to engage users and 
trigger civic engagement.

More recently, the Senseable City Lab, as well as oth-
er research labs and cities, have been using similar 
computer vision techniques to monitor other aspects 
of cities using Google Street View as freely acces-
sible dataset. These studies range from detecting 
traffic signs in order to improve asset management 
(Campbell et al., 2019), to the distribution of solar 
radiation at the street level (Li and Ratti, 2019).

Treepedia and Sonic Cities, described below, are two projects developed by the Sensea-
ble City Lab at the Massachusetts Institute of Technology that can be useful examples 
of visual storytelling for CityLabs. 

For more information: 
http://senseable.mit.edu/treepedia

http://senseable.mit.edu/treepedia
http://senseable.mit.edu/treepedia


3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E E U RO P E A N CO M M I SS IO N52

Figure 14: Treepedia: comparison between cities.

Source: MIT Senseable City Lab, 2017.

Box 9.  
Sonic Cities  

During the initial months of the Covid-19 pandem-
ic, human activity slowed in cities around the world. 
Soon news outlets began to report how silent cities 
had become. Birds could be heard even in noisy me-
tropolises; and whereas before the pandemic we had 
only cacophony, we could now distinguish sounds of 
people chatting, children playing, insects chirping. But 
could we understand such changes in our daily expe-
rience of cities caused by the lockdowns imposed by 
the pandemic only relying on sound? This was the 
challenge we faced in the project Sonic Cities.

When lockdowns were imposed, daily collective ac-
tivities, from factories to kindergartens, from res-
taurants to sports venues, became abruptly empty, 
and silent. Urban parks were one of the few public 
spaces still open for public activity in the early stage 
of the pandemic, so we decided to focus on them to 
measure how the pandemic was disturbing daily ac-
tivities taken for granted, and doing so only through 
the sounds such activities produce. Sonic Cities was a 
combination of urban analysis but also a challenge of 

understanding cities through one of their aspects we 
often don’t pay much attention to: the soundscapes 
that surround us. 

To capture the soundscape of parks before the pan-
demic, we extracted audio files from YouTube videos 
with long and un-narrated walks in parks that were 
filmed before January 2020, and for which we could 
track the path with precision (Salazar Miranda et al., 
2020), since the metadata of their recording had 
timestamps and geolocation (latitude and longitude). 
We focused on five urban parks around the world: 
Central Park in New York City; Golden Gate Park in 
San Francisco; Marina Esplanade in Singapore; Hyde 
Park in London; and the Public Garden in Milan. After 
collecting pre-pandemic audio recordings for each of 
these parks, we needed to collect audio along the 
same paths in each park during the lockdown period. 
For this, we recruited volunteers in the five cities who 
were willing to follow the digitised paths and record 
the sounds using a smartphone, in two passes a few 
weeks apart. 

As we are often unaware of the soundscapes that 
surround us, we could not fall into the trap of con-
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founding sound with noise. We did not simply detect 
noise by measuring differences in decibel levels be-
fore and during the lockdown. We were interested in 
the soundscape of cities, and for this we discretised 
the audio recordings into distinctive sound catego-
ries. For this, we used Machine Learning techniques. 
We created a training dataset with dozens of labelled 
sounds (children playing, insects chirping, etc.), and 
used it to detect the sounds in our samples, so we 
could recognise changes in sounds like human voic-
es, emergency sirens, street music, sounds of nature, 
and ambient city noise. 

Although the project is based on data visualisation (in 
this case, visualising sound), we also decided to tell 
the story through sound. People go to the Sonic Cities  

website and follow the paths pre- and during the 
 pandemic seeing and listening how the soundscape 
of cities have changed during the Covid-19 pandemic.

Sonic Cities brings important inputs for CityLab 
methodology. First, it incentivises researchers and 
planners to investigate urban phenomena through 
unexpected lenses. Our approach to urban problems 
is often limited by disciplinary biases, when we re-
volve around the same datasets over and over again, 
not exploring data beyond our traditional methods. 
Second, it shows that when we are open to new phe-
nomena, data might be available for free or can be 
cheaply captured. And third, such standardised data 
tend to be available in many cities, allowing compari- 
son between cities in the European context.

For more information: 
https://senseable.mit.edu/desirable-streets 

Figure 15: Sonic Cities: Central Park, New York (2020). 

Source: MIT Senseable City Lab, 2017.
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3.2.3 Lab methodologies 

Embracing multidisciplinarity, for real

Cities are complex phenomena. To imagine that the study of cities should be restricted 
to one discipline, or a few closely related ones (planning, design, architecture), or that 
such disciplines are naturally better equipped to understand urban phenomena on their 
own, leads to a certain result: failure. To deal with this, the MIT Senseable CityLab is built 
around a pool of very diverse talents coming from different countries and with different 
backgrounds, from mathematics and robotics to design and economy, and even urban 
planners and designers. 

Multiple perspectives working together to understand cities are critical to create new 
knowledge about cities. But underlying each lab project is Herbert Simon’s (1996, p. 
114) concept of design: ‘The natural sciences are concerned with how things are. (...) 
Design, on the other hand, is concerned with how things ought to be, with devising ar-
tefacts to attain goals.’

Interdisciplinarity is very ingrained in MIT’s philosophy: for example, before or during 
their tenure with the Senseable CityLab, each researcher cultivates their own interdis-
ciplinarity, learning technical or conceptual frameworks or critical reasoning that take 
them out of their comfort zone and expertise. 

This interdisciplinary approach is critical to produce innovative knowledge of urban phe-
nomena: we see the unexpected when we look from unfamiliar points of view. In Desir-
able Streets (Salazar Miranda et al., 2020), we had access to more than one hundred 
thousand pedestrians’ walks in Boston, and noted that around 20% of them did not 
follow the shortest path between an origin and a destination. Why would people walk 
more? We also noted that some street segments were attracting more of these ‘pedes-
trian deviants’. We had a team of urban planners and computer scientists working to-
gether using statistics, geographic information systems and computer vision techniques 
to construct a ‘desirability index’, which explains and quantifies which urban amenities 
influence pedestrians’ decision to deviate from their shortest path to take certain street 
segments more often – even if this deviation will make their trip longer. In Underworlds 
(http://underworlds.mit.edu) we combined researchers with a background in geography, 
microbiology, computational biology, design, robotics and urban planning to develop a 
system that uses automated samplers (small robots) to collect sewage sample at the 
neighbourhood level, and proceed the analysis to detect dietary habits and pathogens 
at the fine granular scale. CityLabs should consider in its approach the added value of 
interdisciplinarity and multi-sourced data: with this information, cities can make better 
informed and more localised public health decisions. In this case, the data visualisation 
has helped to make such an important but often unappealing topic accessible to a large 
audience, in public meetings, general media and museum exhibitions.

Another element relevant for the future of CityLabs is learning from different urban 
contexts to inform policies at the overall European level. In this sense, the Senseable 
City Lab has also been partnering with many cities to advance a science-based under-
standing of urban problems, and opening possibilities to create better informed policies 
and design. We have been working with Amsterdam for many years, and for the past five 
years we have combined researchers from robotics, computer science, design, urban 

http://underworlds.mit.edu
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planning, environmental sciences and naval engineering, among others, to develop a 
fleet of autonomous boats for the city. Called Roboat (http://roboat.org) the project used 
cutting-edge technology to rethink mobility logistics and infrastructure in centuries-old 
canals of Amsterdam, bridging history, technology and urban design. And with Stock-
holm we have been collaborating with the municipality and KTH Royal Institute of Tech-
nology to address urban problems from multiple perspectives – from using computer 
vision to measure people’s perception of safe and unsafe spaces and the ethics of using 
data for planning to deploy mobile sensors to monitor air quality and heat-island effect.

3.2.4 Tips and tricks for CityLabs

Helpful hints: 

 • Data visualisation is a powerful science storytelling method. It is important to 
stress both terms: science and storytelling. Data visualisation must be truthful to 
the science behind it. Both science and storytelling can change our understanding 
of the world, and our engagement with the world. 

 • Data visualisation is not an illustration of scientific knowledge, but a translation of 
such knowledge using a different method.

 • Good data visualisation involves people from different disciplines.
 • Data visualisation must engage scientific and non-scientific communities equally.
 • The data visualisation specialist needs to understand the science behind it, and the 

scientists need to be able to clearly explain their ideas beyond jargon.
 • Data visualisation needs to balance engagement and precision, to bridge the gap 

often existing between the scientific community and the general public.  

Better avoid: 

 • Data visualisation should not need to deceive: a beautiful visualisation, if not 
truthful to the science, is a bad visualisation.

 • Data visualisation is not an illustration of scientific knowledge (I cannot repeat it 
enough…).

 • Avoid working only among designers: the dialogue between disciplines is what 
makes good data visualisation.

 • Don't reproduce all steps of the scientific paper – otherwise, better to read the pa-
per. The role of a data visualisation specialist is to tell a story through data-driven 
design.

http://roboat.org
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3.3 MAKING SPACE MATTER 

MAIN TOPICS OF THIS CHAPTER

3.3.1  Why space matters 
Introduces technical (short) reasoning on why observing, studying and working 
with urban space is fundamental for urban development and policy formulation. 

3.3.2  Learning from the ground
Revisits previous experiences with local governments in Mexico through UN- 
Habitat’s collaboration. 
Provides a synthetic description of city engagement, including details on spatial 
analysis methods, working tools, cartographic materials and involvement of 
stakeholders. 
Presents lessons learned from these experiences and their relevance for 
CityLabs and policy impact.

3.3.3  Urban policy cycle: bridging perceived dichotomies 
through space
Concludes with remarks on how spatial data and analyses can foster urban 
policy impact and change.

 
3.3.1 Why space matters

This chapter sheds light on the relevance of spatial data and analysis for city engage-
ment. It does so by highlighting space’s unique characteristics that enrich non-spatial 
datasets and deepen our knowledge on urban-territorial phenomena. From the point of 
view of urbanism and architecture fields, the first part seeks to clarify a working defi-
nition of ‘space’, referring to the built and unbuilt sensible environments that compose 
the city and the territory. It does so by drawing upon a range of theoretical apparatuses 
that try to make sense of the conceptual margins and role of spatial arrangements. 
Drawing from both research and practice, the second part deals with spatial-territorial 
analysis, representation and visualisation methods, as well as stakeholder involvement 
processes applied to specific urban policy projects in Mexican cities throughout UN-Hab-
itat’s collaboration with local governments. From such experiences, a set of tools for 
engaging with cities is proposed; understanding spatial analysis as a complemental pro-
cess betwixt perceived conflictual dichotomies: between replicable and unique spatial 
phenomena, between micro and macro territorial frameworks and scales and between 
scientific ‘hard’ data and ‘soft’ evidences embedded in culture and place. The third and 
final part of this chapter poses concluding remarks on the importance of spatial analysis 
for urban policy formulation and implementation.  

Luis Angel Flores 
Hernandez
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Towards a working definition of ‘space’

From philosophy, mathematics and geography to urban planning and design, the con-
ceptual contours of what is defined as ‘space’ are infinitely wide and shifting. Space is 
a contested term. Depending on which discipline is addressing or conceptualising it, the 
role of space changes. For geographers, space is their core business for analysis and de-
scription of existent and past situations. Conversely, for architects and urbanists, space 
is not just an entity to analyse, but a medium to intervene, transform and instigate 
change. It is not the objective of this chapter to arrive at an overarching definition of 
space, nor to exhaustively discuss the plurality of meanings and applications it evokes. 
Rather, the logic of inquiring the nature and relevance of space responds to the need of 
engaging with the city and the territory. The question of ‘what space is’ also becomes 
relevant for clarifying the action field of the ‘spatial disciplines’ such as architecture, 
urban planning and urbanism. The latter is concerned, on the one hand, with projecting 
and intervening in the future development of the city, while simultaneously producing 
and amassing the necessary knowledge for the design, building and management of the 
city. From this lens, space is the core entity to which urbanists, architects and planners 
work, investigate and relate with.

Drawing from different theoretical apparatuses that seek making sense of the role and 
significance of space for urbanism practice, space, as a working concept for this chap-
ter, refers to the reality of the built and unbuilt environments (buildings, public spaces, 
landscapes, infrastructures and interiors), also entailing the material and symbolic inter-
relations between them (Heynen, 2013). Such relations, involving buildings, open spaces 
and (natural) landscapes, are understood as taking place at different scales, with varie-
gated materialities and modes of sensing and appearance, as well as being affected by 
multiple materialisations of social and ecological phenomena.      

Although space could be considered an entity in itself (Duarte, 2017, p.12), here it is 
argued that it is more useful to mobilise ‘space’ as a category to trace the interplay 
between spatial and social arrangements for achieving a more sustainable, socially-just 
and overall adequate and liveable urbanity.

Space as stage and spatial quality

Although a working definition of space is proposed – primarily comprehending the phys-
ical reality of the (built) environment – there is also the need to make sense of its role 
when dealing with the analysis and transformation of the city. Heynen (2013) delineates 
three ‘models of space’ to understand the different positions and ways in which space 
is mobilised in both theory and practice: space as ‘receptor’, space as ‘instrument’ and 
space as ‘stage’.

Considering space as a ‘stage’ highlights the need of recognising it not as a neutral 
receptor of social and economic occurrences – referring to the first model (space 
as receptor). The idea of space as a stage also entails understanding it as a driv-
ing apparatus that shapes and modifies social, economic and ecological processes.  
Referring to the second model (space as instrument) the spatial arrangements, are not 
understood in a deterministic manner, but rather as different forces simultaneously 
shaping society and their ‘stage’ as well  (Heynen, 2013). In short, considering space as 
a stage allows recognising that ‘spatial constellations condition, structure and frame 
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social interactions’, as well as identifying the consequences of social forces on architec-
tural and urban patterns (Heynen, 2013, p.349).      

The idea that space is shaped by and capable of shaping social, economic and ecological 
processes, points out to the notion of ‘spatial quality’. Urban spatial quality is linked to 
a relational, place-specific and time-changing set of attributes and values (Khan et al., 
2014). Although it might be impossible to arrive to a universal definition of spatial qual-
ity, the concept is useful to think of urban policies as mechanisms impacting not just 
populations but also the spatial qualities of human settlements, profiling them towards 
more socially desirable effects. In other words, it is through spatial quality that urban 
environments become ‘stages’ of adequate and liveable urbanity. Therefore, seeking 
spatial quality is ‘an imperative and normative concept for further developing the ana-
lytical and diagnostic capabilities in the [spatial] discipline[s]’ (Khan et al., 2014, p.394). 
Space matters as it is through improving its quality that it is possible to achieve more 
sustainable, liveable and vibrant urban environments.

Once space is characterised as ‘made and capable of making’, the question arises of 
how to properly investigate it and through which methods. Through spatial analysis it 
is possible to understand the specific ways in which space defines and is defined by ur-
ban experience, and the degree of quality and (desired) values assembled (see Sulis in 
Chapter 2.2, and Duarte in Chapter 3.2), thus becoming an essential exercise to better 
understand the nexus between, and materialisation of, social, economic and ecological 
phenomena. The next section addresses ‘spatialisation’ as the analytical act of sens-
ing space, as well as ways of representing and visualising its dynamics, to begin with, 
through mapping and community involvement.

 
3.3.2 Learning from the ground: spatialisation, soft data  
 and views from below 

Throughout various professional experiences in UN-Habitat Mexico, it became clear that 
engaging with territorial issues through mapping and community involvement is funda-
mental to achieve innovative and impactful urban policies and strategies. The following 
addresses a series of cases where the mobilisation of and engagement with space was 
crucial for localising global urban agendas through policy and design.

City prosperity initiative in Mexico

Between 2018 and 2019, UN Habitat collaborated with the Mexican Institute of the 
National Fund for Worker’s Housing (Infonavit) in the calculation of the City Prosperity 
Index (CPI) in Mexico. UN Habitat’s mission is making cities and human settlements in-
clusive, safe, resilient and sustainable, and its approach to operationalise urban change 
at the local level consists in a deep engagement with the complex reality of cities. This 
is addressed through extensive spatial analysis, urban spatial strategies and policy for-
mulation based on evidence in close collaboration with local governments.

The Mexican CPI initiative, unique in scope and reach for this global index, entailed the 
measurement and analysis of 467 municipalities that integrate 162 urban agglomera-
tions with a total population of 83 million, representing 87 % of Mexico’s urban popula-
tion (ONU-Habitat, 2019). The CPI locates the importance of identifying spatial dynamics  
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to inform evidence-based policies and it does so by understanding spatial features, its 
flows and modes of transformation to facilitate a better understanding of the interrela-
tions between economic, social, cultural and other dimensions of urban prosperity.

From these works, huge amounts of data regarding cities and territories were gathered. 
Information datasets on demography, economy, education, poverty and more provided a 
basis for calculation. As the main objective of the CPI is to understand the city dynamics 
to steer its development towards a more sustainable and prosperous urban form, the 
index relies heavily on spatial indicators, because purely quantitative, non-spatial ap-
proaches fall short in describing the complex reality of urban assemblages.

From a quantitative, economic point of view, it is possible to know the number of busi-
nesses, restaurants, industries, hotels and so on, within the city. From such inputs, it is 
of course possible to devise policy – for example, to attract investments based on quan-
titative factors. However, thanks to the spatialisation of indexes and indicators, policy 
formulation (at a local, regional or supranational scale) is more accurate, with better 
chances of achieving greater impact.  

Thanks to a robust set of territorial indicators, such as urban diversity, population densi-
ty, economic agglomeration, access to public spaces, infrastructure coverage and more, 
it was possible to shed light on complex urban issues impossible to locate through other 
datasets, and provide localised solutions catered to specific urban areas within the city. 

Hard data and views from above

It should be noted that every map shows only a partial image of reality, and the map-
ping and territorialisation exercises elaborated for the CPI could mainly be considered 
‘classic’ examples of spatialisation using what are called ‘views from above’. Viewing 
from above refers to working with and drawing upon available information on space, 
such as satellite imagery, vectorial data, flow diagrams and, overall, relying on spatial 
processing tools and technology for ‘tackling complex scalar and spatio-temporal rela-
tions’ (Braae and Steiner, 2018:6). Views from above suppose the standard point of view 
for spatialising, visualising and managing scientific inputs, such as precise geographic 
information datasets and other statistical frameworks. Scientific or ‘hard’ data refers to 
factual, methodologically reliable information, which is commonly taken from, produced 
and backed up by institutional entities. Hard data comparability is relatively easy, and 
its standardisation is encouraged. 

Clearly, ‘views from above’ are best represented through cartographic exercises and 
mapping. However, spatialisation as an analytical tool to decipher spatial dynamics also 
requires identifying other ground conditions and data that are not always available 
through viewing space only from above.
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Box 10.  
Spatialising urban diversity 

To reveal the degree of vibrancy, variety and locali-
sation of economic activities within an urban context, 
the extended version of CPI includes the ‘urban diver-
sity’ indicator, which aims to identify the degree and 
mixture of land use diversity in the city from a terri-
torial point of view. ‘Urban diversity’ refers not just to 
the quantity, density, proximity and spatial coverage 
of industries, shops, housing, public spaces and other 
types of land uses, but also to the level of ‘urban 

vitality’ (Jacobs, 1961), thus providing the possibili-
ty of focusing on specific areas for intervention. The 
indicator calculates the diversity of land uses per 
square kilometre within the urban continuum and is 
represented through a hexagonal territorial grid.

From the example below, one can discern not just the 
degree of land use diversity in Mexico City, but also 
an idea of ground conditions – the urbanity ambi-
ance, its character and intensity of uses unfolding in 
different city neighbourhoods, from the most diverse 
to the more monotonous.

For more information: 
https://unhabitat.org/sites/default/files/documents/2019-05/extended_cpi_report_-_mexico_city.pdf

Figure 16: Urban diversity indicator for Mexico City’s urban agglomeration. 

Source: ONU-Habitat, 2018.

https://unhabitat.org/sites/default/files/documents/2019-05/extended_cpi_report_-_mexico_city.pdf
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City vision of San Nicolás de los Garza 2030

In recent works between UN Habitat and the local government of San Nicolás de los 
Garza, in northern Mexico, the complementarity between scientific or ‘hard’ spatial anal-
yses and ‘soft’ community inputs and involvement resulted in the elaboration of a long-
term city vision. 

This city vision focuses mainly on the future spatial development of the city, tackling 
metropolitan issues at different scales, while localising and advancing global agendas 
such as the New Urban Agenda and the 2030 Agenda for Sustainable Development. 
The vision provides a long-term evidence-based roadmap for city transformation and is 
structured through 6 city objectives, 22 measurable targets and 58 action lines (projects 
and programs), as well as including a set of indicators to monitor its implementation.

Figure 17: San Nicolás de los Garza City Vision objectives alignment with the SDGs.

Source: ONU-Habitat, 2021.
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Soft data and views from below

In this case, due to the COVID 19 emergency, a hybrid participatory process was carried 
out to unravel the particular (spatial) conditions of San Nicolás de los Garza. It consisted 
of a series of urban diagnosis webinars with local communities, academics, neighbour-
hood associations and municipal authorities. These were subsequently complemented 
with a series of visioning webinars, coupled with online questionnaires, a local children’s 
drawing competition, and a call for video capsules where citizens expressed their values, 
desires and aspired ideas for their city towards the year 2030.

Through the inhabitants’ participation and fieldwork surveys, it was possible to grasp 
the specificities of the territory, providing not just hard facts on the city, but a series of 
‘soft’ inputs embedded in place, which are not available in quantitative, economic, sta-
tistical datasets nor accessible via remote sensing methodologies (such as geographic 
information systems and satellite imagery). These exercises allowed harnessing the 
sense of place of San Nicolás de los Garza, in a similar way in which communities deal 
with the complexity of the urban realm.  ‘Soft’ data refers to the available knowledge 
amassed and produced by communities that shape cultural specificities of place. In 
other words, soft data expresses the contextual characteristics of space that result 
from the interaction between nature and culture25, which are often missing from ‘hard’ 
statistical datasets.

Although an exhaustive strategic city diagnosis was produced – drawing upon a myriad 
of hard scientific data – community perspectives and other types of ‘soft’ inputs were 
utilised to achieve an in-depth spatial analysis of the city through collaborative map-
pings and fieldwork. Spatialisation of different phenomena by the inhabitants them-
selves – via online platforms such as RTCMapping26 – as well as intensive on-ground ex-
plorations of the city provided complementary ‘views from below’. Viewing from below 
refers to the act of investigating from space, to observe closely on-ground occurrences 
and being able to access spatial ‘soft’ data, which is always in-the-making: the shifting 
and persistent socio-cultural trends imbued in and productive of the territory. 

During the visioning webinars with citizens, a series of interpretative cartographies 
was co-produced. These mappings rendered visible qualitative and quantitative spa-
tial themes such as the perception of marginality in different neighbourhoods, heat 
island sensations, perceived urban barriers, definition of urban voids, identification of 
urban corridors and overlooked flooding areas (missing in hard datasets) to name a 
few. The complementarity between these types of spatialisation procedures – viewing 
from below and above – across different territorial scales (from the neighbourhood to 
the metropolis), as well as capitalising on hard and soft data (such as perceptions, aspi-
rations and embedded territorial knowledge) resulted in the formulation of specific and 
consensual policies, projects and programs.

25 The nature-culture nexus is key to the theoretical approach of ‘cultural ecology’ that studies how natu-
ral forces shape (material) culture while in turn, human activities affect the environment. See Steward 
(1955).

26 http://rtcm.geowe.org

http://rtcm.geowe.org


3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E CO M M I SS IO N 63

The San Nicolás de los Garza City Vision relies on spatialisation processes – for analysis 
and design – that seek to materialise global agendas at the local level through ‘ground-
ed’ policies and strategies that respond to both the specificities of the territory and global 
targets and standards. Within this case, a couple of reflections arise. The existence of 
soft spatial data, such as social and cultural trends (with measurable material effects) 
as well as possibly overlooked traditions, poses the question of the centrality of such 
inputs for policy design and implementation. What this experience makes clear is that 
tapping into soft data is only possible by way of reaching communities of place via direct 
involvement and participation on both analysis and design, and through fieldwork. It is 
also clear that a complementarity between methods of spatial sensing is advantageous 
to achieve desired policy results. 

Figure 18: Perceived marginality mapped by inhabitants.

Source: ONU-Habitat, 2021, part of San Nicolas de los Garza City Vision works.
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3.3.3 Urban policy cycle: bridging perceived dichotomies  
 through space 

Following the proposed objective of this chapter – not to devise a theory of space but 
to arrive at and contribute to a working methodology to engage with the multiplicity of 
existing urban spaces (in Europe and elsewhere) – while providing a common framework 
for urban-spatial analysis and policy cycle, the following conclusions are sketched out.  

There is the need of recognising space not as a ‘neutral’ recipient where socio- 
economic and natural phenomena materialise, but also as a driving apparatus that 
shapes and modifies socio-economic and ecological processes. The role and quality 
of space is crucial for understanding the social, economic and environmental conditions 
embedded in the (European) territory, as spatial patterns and their features condition, 
structure and frame social, economic and ecological phenomena. 

In both case studies addressed, territorialisation through mapping, combining ‘views 
from above’ and ‘views from below’, provided a holistic approach to spatial and other 
phenomena that facilitated the formulation of urban analysis, policy and strategy.

The distinction and complementarity between ‘soft’ and ‘hard’ spatial data also allows to 
discern the unique or particular from recurrent and ubiquitous city features, thus bridg-
ing the perceived mismatch between micro (local) and macro (European) territorial pol-
icy frameworks and providing the possibility of addressing urban complexity practically 
everywhere. Hard and soft data are proposed as meta categories (or epistemologies) of 
space inquiry, both containing and expressing qualitative and quantitative aspects. The 
difference between them lies in their ‘point of departure’ for sensing spatial phenomena. 
Thus, these categories can be useful for thinking specifically about spatial inputs and 
particular ways of gathering and producing spatial information. Space contains large 
amounts of data that, separating them only into quantitative and qualitative categories, 
is insufficient for arriving to a holistic spatial approach. It is useful to think of spatial 
inquiry not as a social nor economic inquiry, but rather as a field of its own.

Spatialisation, understood as an analytic exercise iterating between micro and macro 
territorial frameworks and scales, between observing replicable and unique phenomena, 
and between collecting ‘hard’ and ‘soft’ datasets, provides a vantage point to delve into 
a whole range of existent conditions that simultaneously escape and enrich quantitative, 
statistical data frameworks. Moreover, it should be noted that spatialisation, community 
engagement and soft data gathering may seem like a time-consuming process that is 
nevertheless necessary to fully grasp the multi-layered conditions of space. However, 
by complementing hard data (generally readily available) with the cultural and unique 
specificities of cities and territories, place-based policies acquire a more ‘grounded’ ap-
proach to the reality and actual problems facing (European) cities, making the gathering 
of both types of data a necessary endeavour. 

In conclusion, space matters, as it provides unique inputs for policy formulation, imple-
mentation and impact – all of which is impossible to obtain from other kinds of datasets.
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3.3.4 Tips and tricks for CityLabs

Helpful hints: 

 • Consider spatial phenomena as an analytical category of its own that is able to 
shed light on the multiple interrelations between social, economic and ecological 
phenomena.

 • Conceptualise space not just as a receptor of human and non-human processes, 
but as an entity able to prompt urban and territorial change.

 • The perceived misalignment between (supra)regional and local policy frameworks 
is better addressed through spatialisation: viewing space from above and below, 
and by collecting hard and soft spatial data. 

 • Take into account the necessary time to employ ‘views from below’, fieldwork and 
community participation methods as a crucial endeavour for city engagement and 
the urban policy cycle. 

Better avoid: 

 • Unbalanced approaches to city dynamics based solely on one type of input, such 
as ‘hard’ data; 

 • Urban policy formulation based only on quantitative and non-spatial indicators. 
 • Do not underestimate the agency and effectiveness of spatial visualisation and 

representation methods, especially coming from communities of place, as these 
bring decisive information for policy design, implementation, and impact.



3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E E U RO P E A N CO M M I SS IO N66

3.4 MAPPING DYNAMICS IN CITIES  

MAIN TOPICS OF THIS CHAPTER

3.4.1  The spatial dimension of complex urban data: 
 from the invisible to the visible
Introduces methods to visualise data on urban resource distribution, spatial 
flows and their interrelation with other socio-demographic indicators.

3.4.2  Participatory stakeholder mapping
Suggests participatory approaches for classifying and mapping stakeholders 
that can affect and are affected by complex urban data.

3.4.3  Convening stakeholders
Provides tips for successfully presenting data and analysis results to stakehold-
ers and for convening stakeholders around shared interests.

3.4.1 The spatial dimension of complex urban data:  
 from the invisible to the visible

This chapter explains how combining spatial and non-spatial data could help CityLabs 
create innovative methods of visualising spatial patterns that would otherwise remain 
invisible. We propose doing so by ‘grounding’ non-spatial datasets and models via geo-
databases. The example chosen illustrates this by looking at urban resource flows and 
stakeholders affecting them. By uncovering the causes or drivers behind these patterns, 
city governments, private companies, citizens and civil society can better influence them. 

The first section of the chapter emphasises the importance of visualising urban data 
on often hidden urban dynamic processes (flows of materials, information, people, or 
material stocks) and gives insights into how to integrate and interpret multiple data 
layers into aggregated neighbourhood-scale profiles. The next section proposes tools to 
affect outcomes and patterns of interest. This is done by merging top-down geospatial 
mapping approaches with the bottom-up mapping of stakeholders and their respective 
agencies. The final section explains how to convene relevant stakeholders in a facilitated 
conversation around a shared urban theme.

The methods proposed here are illustrated via case studies drawn from Metabolic’s work 
that often revolve around the circular economy and related strategies to facilitate reuse 
and recycling of physical resources. However, as we will point out throughout this paper, 
the methods discussed can be applied to a broad range of topics and research questions. 

Cities are highly complex systems that are often conceptualised as multi-layered en-
vironments, made up of (1) natural systems (physical geography), (2) infrastructure 
networks, (3) spatial programmes (housing, industry, recreation, etc.) as well as (4) hu-
man networks and communities that make use of space and the (5) data we have on 
the urban environment. Spatial data is often visualised around these multiple layers 
to communicate the complexity of urban systems. However, since cities are open and 

Frenzi Ritter 
Gerard Roemers
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dynamic systems connected to their surroundings, it is equally critical to visualise the 
often-invisible flows of raw materials, energy, water, people, information and finance as 
they move into, within and out of cities.

The multiple layers of the urban environment influence the direction, distribution and 
temporal patterns of flows (Figure 18). For example, local climate and the physical 
geography determine the potential for energy production (e.g., from sun and wind) or 
drinking water availability, whilst also influencing the spatial layout of cities and their 
resource needs. People and raw materials move via infrastructure networks through cit-
ies, to connect different parts of the spatial program. At the same time, non-tangible re-
sources, such as financial flows, shape where urban spatial and economic development 
occur, thereby influencing where economic activities emerge and cluster and directly in-
fluencing the spatial programme and zoning, as well as the need for transporting people 
and resources throughout the territory. 

These interrelationships lead to an uneven spatial-temporal distribution of resources, 
economic activities and the form and shape of the built environment throughout the city. 
Some of these patterns are well-registered and visible (e.g., population distribution, the 
location of companies and economic activities, building morphology, density and height), 
while others are much less visible (e.g., energy performance of buildings, the materials 
stored in the built environment, waste flows generated by households, or perceived 
human wellbeing across different neighbourhoods). Below we illustrate how well-known 
public spatial data may be coupled to non-spatial data so that new, previously invisible 
patterns and processes can be uncovered and visualised. The examples draw from our 
work on circular economy and focus on material and energy resources, but the same 
methods may be applied to other topics.

Most commonly, urban flow mapping refers to the analysis and visualisation of material 
or energy flows to describe where resources are consumed, what hidden impacts con-
nect to their consumption (emissions, waste generations, land use, etc.), and what ur-
ban economic and social activities drive these consumption patterns. Spatially mapping 
material and energy flows, as well as the accumulating stocks of resources in the built 
environment, can provide critical information to policymakers to develop strategies for 
the reduction of resource use, as well as recycling and reuse of these resources at the 

Figure 19: Urban flows through multi-layered urban systems.

Source: Streefland et al., 2021.
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Box 11.  
Mapping prospective urban mines  
in Rotterdam

The Dutch National Government has big ambitions 
when it comes to circular economy: the goal is for the 
Dutch economy to be completely circular by 2050. 
By 2030, the consumption of primary raw materials 
should be reduced by half (Ministry of Infrastructure 
& Water Management, 2016). Rotterdam has adopt-
ed national goals and started to develop policies for 
a circular construction sector to achieve their targets 
(City of Rotterdam, 2019). Resource stocks and flow 

mapping have been a key step for the city to identi-
fy local opportunities for recovery and reuse of car-
bon-intensive materials such as steel, bricks, wood 
and concrete from planned demolition, construction 
and renovation projects. To generate the map in 
figure 20, well-known public spatial datasets (loca-
tion, size, age and type of buildings), were combined 
with semi-public non-spatial data (construction and 
demolition plans and permits) and private non-spa-
tial data (a model of materials and products used in 
different building typologies). The result is a quanti-
tative projection of material flows stored in the city’s 
‘urban mine’. 

For more information: 
Urban Mining and the Circular Economy (English), https://www.metabolic.nl/news/urban-mining-and-circular-construction; 

Rotterdam’s urban mine (Dutch report), https://www.metabolic.nl/publications/rotterdams-urban-mine.

Source: Blok et al., 2021.

Figure 20: Projected material flows for the city of Rotterdam. For the full non-spatial Sankey 
diagram, see the link above.

highest possible level. Box 11 describes a case study for the city of Rotterdam, where 
construction materials stored in the built environment – and released through demoli-
tion and renovation of buildings – were mapped to create a strategy for urban mining. 

https://www.metabolic.nl/news/urban-mining-and-circular-construction
https://www.metabolic.nl/publications/rotterdams-urban-mine
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It is precisely in this combination of spatial and non-spatial data, described in Box 11, 
that CityLabs can draw inspiration from to develop and ‘spatialise’ other datasets on a 
range of other urban issues. While not all urban data is georeferenced, most datasets 
carry a spatial dimension and can be visualised on a map. The methodology of neigh-
bourhood typologies, presented in figure 20, is one way that Metabolic has used the 
scale of neighbourhood boundaries to spatialise information on (non-spatial) socio-eco-
nomic data or qualitative challenges perceived by the public. In addition to the combina-
tion of spatial and non-spatial urban data, the case holds another lesson: visualisation 
techniques of data are crucial to shed light on components of the urban system that 
would otherwise remain invisible. 

Visualising urban flows and their drivers

A common CityLab methodology can integrate the principles of urban flow mapping to 
understand the challenges and opportunities connected to the dynamic movement of 
urban resources (physical, financial, human). The following points highlight a few as-
pects of urban flow mapping that could be useful for a CityLab methodology: 

 • Identify sources and sinks of urban resource flows. Both physical and non-physi-
cal resources often ‘flow’ from a source towards a sink. This may relate to financial 
resources flowing from investors towards urban projects; people flowing from one 
neighbourhood to another, or materials flowing from sites of extraction into the 
city. Visualising the flows between sources and sinks can uncover causal relation-
ships between a spatial property or distribution (e.g., where materials accumulate 
in the city) and the properties of the urban flows (e.g., composition, volume and 
embodied impact of these materials).

 • Visualise urban flows. The Sankey Diagram is a visualisation technique to com-
municate the volume and direction of flows between sources and the destination 
of a flow, which albeit commonly used in relation to material resources (Figure 17), 
can also help visualise the patterns of other urban flows, such as energy flows, 
migratory flows or financial flows between investors and projects (Density Design 
Lab, 2016). The specific properties about urban flows can be visualised with call-
out boxes, graphs and charts that help communicate other non-spatial information.

 • Identify the agents or spaces that influence the flows of urban resources. 
Another advantage of making urban flows spatially explicit is by facilitating the 
identification of specific agents influencing the flow (and distribution of materials, 
investment and other resources) by unveiling how specific stakeholders and spaces 
are connected to the flow of interest. As an example, spatialising the material flows 
between waste generators and the destination of their waste streams would allow 
for granular information about who needs to be involved in a stakeholder engage-
ment process due to their power to control resource flows (see the section 3.4.3).

 • Unveil potential challenges or opportunities arising from the flow and distri-
bution patterns of urban resources. Flow patterns lead to uneven distribution of 
resources within urban areas. Using 3D maps for the visualisation of the stocks 
of physical resources helps to quickly communicate the spatial distribution pat-
terns. The same visualisation methods can also shed light on the distribution of 
other non-material ‘resources of interest’. As an example, the 3D map in Figure 21  
visualises the spatial distribution and rental prices of real estate listings to analyse 
the (in)availability and affordability of workspaces for creative industries.
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Aggregating multi-layered data in neighbourhood typologies 

The section above outlined methods to visualise urban dynamics, using the example of 
urban resource stock and flow mapping. Yet, irrespective of the urban thematic topic 
chosen within a CityLab, it is likely that many layers of geospatial data are collected 
and visualised, covering a broad range of qualitative and quantitative geospatial indi-
cators. Communicating the complex resulting economic, ecological, socio-demographic 
and physical characteristics that jointly describe the context of a neighbourhood is often 
difficult. To turn multi-layered data into an overarching, easily understandable narrative 
and a pathfinder for urban interventions, Metabolic has adopted a methodology that 
aggregates various data layers into so-called neighbourhood typologies (Box 12). 

Indicators that were included in neighbourhood typologies comprise population den-
sity, functional uses, building stock, the share of green space, breakdown of econom-
ic activity and qualitative information on key neighbourhood challenges. Adopting an 
adjusted version of neighbourhood typologies within a CityLab methodology presents  
several opportunities:

 • Neighbourhood typologies can be flexibly adjusted based on a thematic area cho-
sen for urban investigation by adding thematically relevant geospatial social, eco-
logical, demographic or physical indicators.

 • Neighbourhood typologies can communicate both quantitative and qualitative 
data that describe neighbourhoods, making them a good option for spatialising 
non-spatial datasets at the neighbourhood-scale.

Figure 21: 3D visualisation of available workspaces across Copenhagen.

Source: Metabolic, unpublished work.
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 • Neighbourhood typologies can be more accessible than presenting several da-
ta layers in separate maps, rendering them useful for communication with non- 
technical audiences.

Box 12.  
Neighbourhood typologies in Krakow

As part of the Circular Cities Program Poland, Met-
abolic has run an extensive analysis of the urban 
metabolism and the geospatial profiles of Krakow’s 
neighbourhoods. Based on this analysis, neighbour-
hoods were characterised by (1) their most domi-
nant waste streams from economic activities, (2) the 
socio-demographic context, (3) land use patterns, 
and (4) qualitative information on neighbourhood 
strengths, challenges and functional programming.

Based on these characteristics, eight types of neigh-
bourhoods were identified, each playing a different 
role in the transition towards a circular city: as pro-
ductive centres, loop-closers of circular value chains, 
energy producers or innovation hubs. The purpose of 
these typologies was to allow policymakers to define 
adequate spatial interventions by e.g., introducing in-
novation hubs in mixed-use neighbourhoods with a 
high diversity of creative industries or by choosing 
the right location for material recovery hubs close to 
prospective urban mines.

For more information: 
Circular Cities Program – Krakow, https://www.metabolic.nl/publications/circular-cities-program-krakow.

Source: Blok et al., 2021.

Figure 22: Neighbourhood typologies developed for the city of Krakow.
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CONCRETE JUNGLE – KROWODZRA (V) 

Unemployment: 4.2 % ***
Strength: Trust in community 
Challenge: Not very mixed
Budget 2018: 2 092 579 PLN
Highlighted: Implementation of pocketparks planned 

Pop density
6 680

PLN/m² ** Green space
Industrial waste 
Energy consumption 

1970s

PRODUCTIVE CENTER – CZYZYNY (XIV)

Unemployment: 4.3 % ***
Strength: Affordability attracts young community 
Budget 2018: 2 345 538 PLN
Existing infrastructures: PSZOK / Organic 
waste facility / Coal plant  /  Data center

Pop density
5 647

PLN/m² ** Green space
Industrial waste 
Energy consumption 

1941

ORGANIC PRODUCER – WZGORZA KRESLAWICKIE (XVII)

Unemployment: 5.3 % ***
Strength: Food producer 
Challenge: Construction boom
Budget 2018: 2 115 351 PLN
Existing infrastructure: Water purification 

Pop density
Industrial waste 
Energy consumption 

4 510
PLN/m² ** Green space

1950s

LOOP CLOSER – NOWA HUTA (XVIII)

Unemployment: 5.7 % ***
Strength: Affordability attracts young community 
Challenge: Heavy industry
Highlight: URBACT
Budget 2018: 3 854 072 PLN
Existing infrastructure: Train station and railway

Pop density
Industrial waste 
Energy consumption 

4 555
PLN/m² ** Green space

1950s

RESIDENTIAL HUB – PODGORZE (XIII)

Unemployment: 4.5 % ***
Density: 1 437 p7km2
Strength: Diverse and attractive neighborhood to live in  
Challenge: Air quality and flood vulnerability
Budget 2018: 3 143 450 PLN
Highlighted initiative NGOs: Stowarzyszenie MAYDAY
(not-for-profit providing social assistance to people 
in Krakow).  

Pop density
Industrial waste 
Energy consumption 

6 854
PLN/m² ** Green space

1910s

GREEN OASIS – ZWIERZYNIEC (VII) 

Unemployment: 3.6 % ***
Strength: Greenest neighborhood 
with community agriculture
Challenge: Limiting sprawl
Budget 2018: 2 467 565 PLN
Existing infrastructure: Waste water treatment plant 

Pop density
7 472

PLN/m² ** Green space
Industrial waste 
Energy consumption 

1910

CONSUMPTION CENTER – STARE MIASTO (I) 

Unemployment: 4.7 % ***
Strength: Unesco/High concentration of universities 
Challenge: Tourism & air pollution
Budget 2018: 2 630 803 PLN
Existing infrastructure: Data center
Highlighted initiatives: 
- Foodsharing Krakow: www.foodsharing-krakow.blogspot.com
- Creating small localised parks in the historic centre
Association of Municipalities Polish Network ‘ENERGIE CITES’

Pop density
8 329

PLN/m² ** Green space
Industrial waste 
Energy consumption 

1250s
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https://www.metabolic.nl/publications/circular-cities-program-krakow
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3.4.2 Participatory stakeholder mapping

Visualising multi-layered and dynamic data can bring up many overlooked insights, op-
portunities or challenges regarding ecological, social and economic conditions across 
diverse urban neighbourhoods. Spatial and non-spatial visualisation techniques can help 
raise awareness of the state-of-the-art of cities across multiple dimensions. It can also 
help shed light about the stakeholders that affect and are affected by the topic under 
investigation, e.g., those impacted by potential asymmetric resource distributions and 
different agencies to influence the flows of resources through urban landscapes. Taking 
this as an example to incentivise socially inclusive urban interventions, it is critical to 
convene the public and private stakeholders that have agency over urban resource dy-
namics, whilst recognising the needs of vulnerable stakeholders. Stakeholder mapping 
based on a holistic classification protocol can serve as a checklist for facilitators of 
stakeholder engagement processes to consider all actors and to identify potential blind 
spots in stakeholder mapping (see also Chapter 3.1 by Katrini). One example of stake-
holder classifications used within Metabolic’s projects is found in Figure 23.

Many stakeholder mapping protocols result in a diagram or simple list that organises 
collected information. However, these approaches are (1) only limitedly able to visualise 
the spatial distribution of stakeholders across urban landscapes, and (2) not well-suited 
to show the dynamic and connective nature of multi-stakeholder networks. The latter 
point matters since stakeholder mapping should be seen as an iterative and collabo-
rative process in which well-known core stakeholders can identify other stakeholders 
(snowball-methods, see also Katrini in Chapter 3.1). To allow for a participatory and flex-
ible stakeholder mapping process, the open-source software KUMU has been success-
fully used within Metabolic’s projects. As an example, within the EU project CENTRINNO, 

Figure 23: KUMU stakeholder map developed by Metabolic for CENTRINNO,  
based on common stakeholder classification.

Source: Metabolic, unpublished work.
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KUMU27 has been used by pilot cities to spatialise stakeholders and create inventories of 
their intangible and physical resources (materials, cultural, infrastructural, knowledge), 
as well as the existing and potential flows between them.

Integrating KUMU as a tool into the CityLab methodology offers several advantages for 
mapping stakeholder networks around urban-related themes that involve many stake-
holders. Some of the qualities that make KUMU a powerful tool for the CityLab meth-
odology are:

 • The flexibility of visualising data on stakeholders in both spatial and non-spatial 
diagrams.

 • The functionality of assigning contributors who can add other stakeholders in order 
to add data.

 • The adaptability of complexity: KUMU can be used to create sophisticated social 
network analyses whilst also offering basic editing options to visualise data with-
out code language.

 • The option of adding any data fields and classification tags to stakeholders;
 • The ability to generate filters that cluster, search or tag stakeholders based on 

defined criteria.

Holistic stakeholder maps are critical for further prioritising which agents should be 
more closely engaged with in an urban intervention. Resource and time limitations 
will require facilitators of stakeholder engagement processes to prioritise between all 
agents. To support the decision-making around prioritisation, it can help to use a ma-
trix similar to the one seen in Figure 24, in which stakeholders are assigned a val-
ue for (1) their degree of affectedness around an urban issue and (2) their agency  
to affect the outcomes of an urban issue.

27 KUMU (https://kumu.io) is an open-source data visualisation and mapping platform used to visualise, 
spatialise and analyse networks or complex systems.

Figure 24: Stakeholder classification matrix.

Source: Voelkers et al., 2017.
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3.4.3 Convening stakeholders 

So far, this chapter covered two main issues that can influence a potential CityLab 
methodology: section 3.4.2 emphasised the importance of visualising and ‘spatialising’ 
complex urban data on often hidden urban dynamic processes (e.g., flows of materials, 
information, people) and gave insights into how to integrate multiple data layers into 
aggregated neighbourhood-scale profiles. Section 3.4.3 proposed a few tools to aug-
ment top-down geospatial mapping approaches with the bottom-up mapping stake-
holders and their respective agency to affect urban outcomes. A logical next step within 
the process is to convene shortlisted high-importance stakeholders in a facilitated con-
versation around a shared urban theme. Within this section, a few tips and tricks for 
successful stakeholder engagement processes will be outlined: 

Adapt communication approaches of CityLabs results

Stakeholder engagement can start with the organisation of a workshop in which diverse 
mapping results are presented to an invited audience. The goal of such first outreach 
sessions is to define a common ground amongst engaged stakeholders and gain a com-
prehensive understanding of the data collected and visualised. One approach that has 
proven successful is the ‘zoom out/ zoom in’ technique in which data is presented from 
the birds-eye view before zooming into a specific part of the diagram or map that is of 
particular importance to the audience (Figure 25). 

In fact, Rotterdam’s urban mining strategy described in Box 11 emerged from a stake-
holder workshop in which this technique was applied to a Sankey diagram depicting 
city-wide flows of demolition and construction materials, which were later spatialised 
and detailed as described in Box 11. Adding specific case studies, supporting texts or 
additional diagrams can also help the audience to contextualise abstract data.

Convene stakeholders around synergies and solutions,  
not problems

Once the most important stakeholders have been shortlisted, we recommend the 
CityLab methodology adopts a synergy-driven approach for stakeholder engagement. 
These synergies can either be emerging out of shared thematic interests, shared chal-
lenges or newly arising opportunities that necessitate joint efforts to be unlocked. A 
well-documented example of such stakeholder engagement is the co-development of 
a vision for circular urban development in Buiksloterham, a 100-hectare post-industrial 
development in the north of Amsterdam. Here the mapping and visualisation of resource 
flows and spatial data in the neighbourhood was combined with extensive stakeholder 
engagement to develop a shared vision, plan and manifesto for circular neighbourhood 
development (Gladek et al., 2014).
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Figure 25: Zooming into a city-wide Sankey Diagram for Rotterdam.

Source: Metabolic, 2019.
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Find the best way to keep stakeholders engaged

Most urban interventions will require a long-term commitment from public and private 
stakeholders. Depending on the type of synergies between stakeholders, different forms 
of collaboration are more suitable than others. As an example, working groups between 
stakeholders are a suitable collaboration in a shared topic-driven interest. On the other 
hand, a clearly identified opportunity that can be replicated or scaled may profit more 
from strategic investment partnerships and facilitated knowledge transfer sessions. The 
SCREEN (Volkers & Voss, 2017) project is a good resource to learn more about stake-
holder engagement and partnership-building around synergies for a circular transition.

3.4.4 Tips and tricks for CityLabs

Helpful hints: 

 • At the start of the CityLab methodology, consider whether urban flow data on ma-
terials, energy, information or demographic flows could offer additional insights to 
the static mapping of geospatial data.

 • Think about ways of ‘spatialising’ urban data by combining spatial- and non-spa-
tial data in a single model and analysis.

 • Consider adopting a mixed-method approach to spatial analysis that augments 
top-down geospatial analysis with the bottom-up mapping of specific stakeholders.

 • Tailor the complexity of data visualisations to the target audience. Using addition-
al charts, graphics or call-out boxes can facilitate the understanding of complex 
spatial information. 

 • As much as possible, embed maps and data visualisations into an engaging nar-
rative or story. If mapping results are presented to a wider audience online, think 
about creating a scrollable online story that incrementally walks the audience 
through the results.

Better avoid: 

 • Avoid creating a CityLab methodology that neglects the embeddedness of urban 
ecosystem in wider regional and international economic, ecological and social 
systems.

 • Avoid engaging stakeholders too late within the process of data collection, analysis 
and visualisation. Early engagement can help create a feeling of shared ownership 
over data.

 • Do not present all data at once but use ‘zooming in/ zooming out’ techniques to 
help stakeholders focus on the important take-aways.



3 .  OU TCO M E S OF T H E S ECO N D WO R K S H O P :  S TAT E OF T H E A R T OU T S I DE T H E CO M M I SS IO N 77

3.5 MULTIDIMENSIONAL DATA  
 AND INTER-SCALAR LEARNING  

MAIN TOPICS OF THIS CHAPTER

3.5.1  The city as a complex socio-technological- 
 environmental system
Introduces the rationale for a multi-scale and multidimensional approach to 
foster inter-scalar learning from the urban scale to the wider European scale.

3.5.2  The multidimensional urban space 
Presents a framework for exploring the multidimensional urban space.
Draws lessons from a case example: exploring patterns of urban biodiversity in 
the multidimensional space across 100 Cities in the United States.

3.5.3  Multi-scalar synthesis and learning
Presents lessons learned and practical recommendations on how to manage 
data integration and scenario assessments in CityLabs.
Introduces methodologies to integrate multi-scale and multidimensional data 
to communicate scientific results to policy makers.
Describes the challenges and potentialities in aligning scientific spatial analysis, 
multi-scalar syntheses and urban policies.

3.5.1 The city as a complex socio-technological- 
 environmental system

This chapter sets the theoretical foundations and framework for developing a multi-sca-
lar and multidimensional approach to foster inter-scalar learning from the urban scale to 
the wider European scale. The objective is to provide a robust methodological approach 
and practical strategies for harmonising and integrating multi-scale and multidimension-
al data across European cities to support policies and scenarios of urbanisation under 
rapid change. Section 3.5.1 focuses on the consideration of cities as complex systems, 
while section 3.5.2 focuses on the multidimensionality of urban space. Finally, section 
3.5.3 describes how to manage multi-scale and multidimensional data integration.

Urban and regional governments across Europe face increasing challenges including 
unemployment, unaffordable housing, unequal access to essential services, health dis-
parities and climate change. A common characteristic of these emerging problems is 
their complexity and the multidimensional nature of their determinants. Tackling such 
complexity requires diverse expertise and knowledge, grounded in a variety of data.  

The availability of high-resolution sensors and access to big data, together with the 
massive computing power and advancement in Artificial Intelligence (AI) methodologies 
provide planners and policy makers with a new capacity to anticipate and plan for the 
future (see also Duarte’s Chapter 3.2). Yet extracting useful information from the highly 
heterogeneous data poses great challenges. Kitchin (2014) points out that big data are 
not simply huge in volume, consisting of terabytes or petabytes of data. They are also 

Marina Alberti
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highly varied and created in or near real time. The nature of big data determines unique 
challenges and opportunities which require a critical examination of the process of data 
production and information generation.

How do we design multidimensional data systems in which the components and sources 
are highly heterogeneous and vary across scales? How can we effectively integrate data 
across entities with different boundaries? How do we address potential data gaps and 
missing information? And how do we tackle the high variability of data types and for-
mats? Lastly, how do we ensure data integrity and quality control when relying on highly 
variable sources? Among these complex questions, this chapter addresses the most 
relevant ones to feeding the development of a robust CityLab methodology to support 
multi-scalar policy formulation.

To answer these complex questions, we need novel integrated multidimensional, multi- 
scalar frameworks and new data analytics methods for integrating highly variable data 
sets representing patterns and processes that shape urban phenomena characterised 
by diverse domains and scales and that happen across different European cities. 

Cities are complex social-ecological-technological systems in which socio-economic and 
biophysical factors, mediated by technology, drive urban and ecological functions and 
ultimately affect environmental and human wellbeing (Alberti, 2017). Cities’ health and 
performance are emergent properties of complex interactions among heterogeneous 
agents operating across systems and scales (Batty, 2005). The outcome of these inter-
actions, in turn, feeds back to shape local and global drivers (Figure 25).

Figure 26: The urban ecosystem.

Source: Alberti, 2017.
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Today, data-rich environments provide us with a unique opportunity to advance under-
standing of the complex interplay of coupled socio-technological-ecological systems in 
urbanising regions. To realise their potential, we can draw on recent developments of 
transdisciplinary data model integration (TDMI) frameworks and software technologies 
to optimise the efficiency of the scientific method through applications of multi-model 
comparisons, multivariate dimension reduction and machine-learning techniques, with 
data and knowledge from domain experts and other multiple lines of evidence (Peters 
et al., 2018). 

3.5.2 The multidimensional urban space

The urban space is a multidimensional expression of complex interactions among so-
cial, technological and ecological components. The social-ecological-technological sys-
tems (SETS) approach (Depietri et al., 2017) provides a powerful framework to under-
stand urban complexity. Grounded in urban sustainability science, the SETS conceptual 
framework provides a systematic approach to identify the interactions, relationships 
and interdependencies among multiple urban subsystems: social-cultural-econom-
ic-governance systems (Social), climate-biophysical-ecological systems (Ecological), 
and technological-engineered-digital-infrastructural systems (Technological) (Branny et 
al., 2022). Drawing on the SETS approach, Branny et al. (2022) show how to implement 
such a heuristic to map and expand the coupling among the subsystems. For example, 
urban sprawl can be represented as a simple coupling between two components such 
as travel behaviour (S) and forest cover (E) and/or include the linkages to other compo-
nents, such as the interactions with the transportation infrastructure and technology (T) 
policy. Understanding how these interactions shape emergent urban problems can pro-
vide critical insights to both local and European policy makers in prioritising investments 
and devising effective policies.

Figure 27: SETS approach.

Source: McPhearson et al., 2022.
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Branny et al. (2022) also provide a practical tool to apply this approach in a variety of 
contexts to tackle specific urban problems and identify policies that are most appropri-
ate at the local and the regional scale. Such an approach offers a systematic and flexible 
methodology to implement a multi-scalar and placed-based research framework for 
CityLabs’ participatory data analysis and synthesis, which provides scientific evidence 
for future urban policies.

Each subsystem can be represented with different graphic elements. For example, the 
subsystems social-cultural-economic-governance (S) and technological-engineered-dig-
ital-infrastructural (T) in Figure 28 (see below) are represented respectively with pink 
and blue circles and dashed and continuous borders and the climate- biophysical-eco-
logical subsystem (E) is shown in green with a darker border. To illustrate its concrete 
application, let's consider the example of urban sprawl already mentioned earlier. Meth-
od 1 describes how to diversify subsystem components, and method 2 how to indicate 
a binary cross-system coupling and define its relationship, seen as an overlap or a link 
between S and T.      

In our example, S is travel behaviour, which can be further characterised by travel mode 
(e.g., percentage of people using public transport) or distance travelled (e.g., number of 
km vehicle has travelled). T is the transportation infrastructure or technology, which can 
be further characterised by specifying the type (e.g., road infrastructure) or type of vehi-
cles (e.g., percent of electric vehicles). Method 2 allows specifying the relationships be-
tween the two components and exploring the interactions providing insights on general 
patterns that are observable across cities that have adopted different policies targeting 
the two components. The bottom panel shows method 3, expanding the binary coupling 
to the third subsystem (e.g., including E into S–T coupling). In our example, E could repre-
sent fuel consumption or atmosphere emissions, or access to services, creating two new 
binary cross-system couplings S–E and E–T, and finally generating the fully integrated 
S-E-T coupling representing the city complexity.

Figure 28: Graphical representation connecting SETS subsystems.

Source: Branny et al., 2022.
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Measuring urban complexity in space

This chapter so far has introduced the complexity of multiple system components. Now 
we tackle how to measure such complexity in the urban space. In cities, space matters 
and as highlighted in Flores Hernandez’s Chapter 3.3, understanding this urban space is 
fundamental to develop urban policy.

Urban landscapes are structurally complex and exhibit unique heterogeneity, connectiv-
ity and historical contingency resulting from complex social-ecological and technolog-
ical interactions in space and time (Figure 29) (Alberti and Wang, 2022; Cadenasso et 
al., 2006). Emergent patterns of urban heterogeneity, connectivity and historical con-
tingency in urbanising regions shape the environmental and human outcomes. Urban 
complexity patterns can be detected and quantified using well established landscape 
pattern metrics (Wu et al., 2011; Alberti and Wang, 2022). Heterogeneity characterises 
the composition and arrangements of the elements as expressed across a broad spec-
trum of spatial and temporal scales. In urban systems, heterogeneity is amplified by the 
combination of social, natural and engineered elements that shape the city and govern 
its dynamics. Connectivity defines the interactions among the elements. In cities, con-
trasting patterns of connectivity result from the interactions of social, built and natural 
elements. To give practical examples, road connectivity connects places and fragments 
the natural habitat while green infrastructure (e.g., green corridors) may connect hab-
itats that were not connected before. Social networks connect people, define commu-
nities, and may alter people’s experience of places. Contingency entails how the urban 
elements change through time. Variability in socio-economic and ecological patterns 
across cities may reflect long term biophysical, socio-economic and policy change and 
their historical contingency. 

To tackle such complexity, applied data analytics and metrics that can structure a ro-
bust CityLab methodology for urban analysis are presented. Subsequently, an example 
of how multi-scalar modelling can be applied to investigate urban phenomena in a 
multi-dimensional space is described. In Alberti and Wang (2022), a multidimensional 
approach is integrated that puts together distinctive social, ecological and infrastruc-
tural characteristics of urban landscapes that manifests along dimensions of heteroge-
neity, connectivity and development intensity. While the example focuses on the United 
States, lessons can be derived to build a robust methodology applicable to CityLabs in 
different geographic contexts. 
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Urban pattern metrics28 

Scholars of urban geography, urban morphology and landscape ecology have proposed 
various formal approaches to describe and quantify urban patterns29. While geogra-
phers have been interested in the systematic description of the structuring of geo-
graphical space based on human activities (Batty, 2013), urban morphologists (Moudon, 
1997) have focused on the built structures, and landscape ecologists (Turner, 1989; 
Gustafson, 1998) on the biophysical characteristics. All, however, are interested in the 
consequences of spatial heterogeneity and connectivity on human and ecosystem pro-
cesses (Alberti, 2008). To assess how alternative patterns of urban development affect 
socio-techno-ecological processes, patterns of urban space will need to account for the 
urban multidimensionality including land use, land cover and built infrastructure (Alberti 
and Wang, 2022). 

To examine how spatial patterns vary across cities and have evolved over time, Lem-
oine-Rodriguez et al. (2020) propose 11 landscape metrics which describe different 
characteristics of the urban landscape. By applying these metrics in 194 cities across 
the world, Lemoine-Rodriguez et al. (2020) identify patterns, clusters of similar cities, 
trajectories, and the global distribution of urban form that can be analysed in relation 
to urban performance. The proposed metrics quantitatively describe urban patterns in a 
wide diversity of urban regions, showing their robustness at detecting patterns across 
cities of all sizes. This flexibility makes them highly relevant to CityLabs’ objective of 

28 Urban pattern metrics are algorithms that quantify the spatial structure of land cover/land use patterns 
within a defined geographic area.

29 Urban pattern refers to the spatial arrangement and configuration of different urban elements including 
streets, blocks, and buildings (Dempsey et al., 2010).

Figure 29: The urban multi-dimensional space. 

Source: Alberti, 2017.
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identifying a set of indicators in urban space that are easy to interpret and monitor 
consistently across European cities.

Table 1: Landscape Metrics.30  

Machine learning methods

A critical step in multi-dimensional data integration is pattern detection and trend anal-
ysis. Spatial-analytic methods can effectively be used together with Machine Learning 
(ML) methods to detect patterns, clusters and trends across different cities. ML meth-
ods provide various tools to explore complex data, including dimensionality reduction 
algorithms (Chaturvedi and Vries, 2021). Using such a technique, the dimensionality 
of the data (the number of variables in a data set) can be reduced by grouping them 
based on their correlations, uncovering general patterns across diverse entities. This is 
extremely important in a multi-dimensional data environment, such as gathering infor-

30 A landscape patch refers to the smallest distinct landscape feature in a landscape map and classification 
system. Landscape edges are transitional linear places where one space or landscape becomes part of 
another.

Metric Description

Class Area of urban pixels (CA) Spatial extend covered by urban class.

Class Area of suburban pixels (SU) Spatial extend covered by suburban class.

Ratio of Open Space (ROS) Proportion of the city covered by OS.

Area-Weighted Mean Patch Size (AWMPS) Area weighted avarage patch size  
of patches of urban class.

Patch Density (ED) Number of patches per city area.

Edge Density (ED) Edge of the length relative to the area  
of the patch. 

Aggregation Index (AI) Measures the number of like adjacencies  
of corresponding class from 0  
(no adjacencies) to 100.

Landscape Shape Index (LSI) Measure of aggregation or clumpiness.

Area-Weighted Mean Patch Fractal 
Dimension (AWMPFD)

Indicates the form of the urban patch.  
It equals 1 for circular features  
and increases with irregularity.

Area-Weighted Mean Patch Shape Index 
(AWMSI)

Indicates the regularity of the patches. 
Equals 1 for circular features or square 
cells and increases with irregularity.

Area-Weighted Mean Perimeter-Area Ratio 
(AWMPAR)

Indicates the complexity of the shape 
weighted by the area of the patch.

Source: Lemoine-Rodriguez et al., 2020.
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mation across multiple European cities on a specific topic, due to the large number of 
input variables. Dimensionality reduction techniques are used in applied ML to simplify 
a classification and datasets to better fit a predictive model. A valuable example is the 
Principal Component Analysis (PCA) (Jolliffe and Cadima, 2016).

Among various ML methods, Non-metric multidimensional scaling (NMDS) (Legendre 
and Legendre, 1998) is very relevant in the context of CityLabs as it provides a pow-
erful statistical tool to analyse variability across multidimensional urban spaces and 
visualise complex multivariate data sets in a reduced number of dimensions (see the 
example below). 

Learning from a case example

To illustrate how a multidimensional gradient approach can uncover important insights 
for developing policies that account for the complexity of cities across space and scales, 
an example that integrates distinctive social, ecological and technological/engineered 
elements of urban landscapes along dimensions of heterogeneity, connectivity and his-
torical contingency is provided. While this example focuses on understanding patterns 
of cities’ biodiversity, the intent is to show how such a multidimensional approach can 
provide a robust and widely applicable methodology to compile and integrate high-res-
olution datasets across multiple cities and scales to inform policy making.

To quantify the urban landscape and biodiversity variables across the multidimensional 
gradient at multiple scales, we developed a hierarchical, stratified random sampling 
design that spans the regional, metropolitan, and the 1km-by-1km cell scales. We se-
lected 100 metropolitan areas out of the 933 metropolitan areas in the conterminous 
United States considering the population, ecological and socio-economic attributes of 
each metropolitan area. In each of the four census regions – Northeast, South, West, 
and Midwest – metropolitan areas were ranked in descending order by population, and 
were stratified into 25 bins. Within each bin, a metropolitan area was randomly drawn 
to represent its population tier, thus creating an initial sample set of 100 metropolitan 
areas (25 cities from each of the four regions; see Figure 30 in Box 13). Using our set 
of 100 metropolitan areas, we applied a 1km grid to investigate finer scale variations 
in patterns and processes occurring within the city. This 1km-by-1km cell was defined 
using the gridded demographic data from the 2010 US Census, making a full set of 
876 767 cells. 

The study findings clearly indicate that distinct signatures of urban biodiversity can 
result from interactions between landscape heterogeneity and connectivity at both the 
local and city scale and that the drivers vary with the scale. For example, while species 
diversity in cities decreases with road density as expected, the presence of species in 
cities at the local scale (i.e., 1km-by-1Km cell) depends on landscape heterogeneity (e.g., 
diversity of habitat), whereas, at the city scale, social heterogeneity (e.g., the diversity 
of population) is what matters. We were also able to detect a signal showing the effect 
of the historical legacy.

Using such a framework, we can begin to unfold the key drivers of emerging social, eco-
nomic and environmental problems and their interactions across scales and more effec-
tively develop scale-relevant scenarios and interventions. By combining high-resolution 
datasets across multiple cities and scales, this case example provides an illustration of 
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how a multidimensional and multi-scalar approach can stimulate the engagement and 
participation of local municipalities in the development and implementation of Europe-
an policies addressing a variety of policy-relevant issues.

Box 13.  
Urban biodiversity  
in multidimensional space 

Measuring species richness and beta diversity across 
100 US metropolitan areas at the city and 1 km 
scale, we show that distinctive signatures of urban 
biodiversity can result from interactions between 
socio-ecological heterogeneity and connectivity, me- 

diated by historical contingency. The points in the 
graph represent 300 landscapes of 1 square km ran-
domly selected from the 100 US MSAs in a three- 
dimensional space. The three axes characterise their 
spatial heterogeneity, connectivity and contingency. 
We also represent a biophysical variable surface 
temperature as a fourth variableng the right loca-
tion for material recovery hubs close to prospective  
urban mines. 

Figure 30: Species richness in multidimensional space (across 1-km cell scale analysis).

To quantify patterns of heterogeneity, connectivity 
and historical contingency across the 100 metropol-
itan areas, metrics for which there is clear evidence 
of their influence on biodiversity were selected (see 
Figure 31). We detect how similar the species com-
positions of metropolitan areas are, using Non-met-
ric Multidimensional Scaling (NMDS) on the species 
compositions of the 100 metropolitan areas. The 
dimensions were captured by variables represent-
ing both social heterogeneity (non-white popula-
tion share) and landscape heterogeneity (landscape 

Shannon Diversity Index, SHDI), natural connectivity 
(forest Aggregation Index, AI) and built connectivity 
(development AI, road density), and historical con-
tingency (forest percentage of land (PLAND) for-
est PLAND change, forest AI change, development 
PLAND change, and development AI change). NMDS 
enabled us to determine the dominant variables that 
define the multi-dimensional urban landscape, in-
cluding social heterogeneity, road connectivity and 
forest PLAND and forest AI (Alberti and Wang, 2022).

Source: Alberti and Wang, 2022.
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Figure 31: Dimensions and corresponding metrics calculated at the metropolitan and cell levels.

Source: Alberti and Wang, 2022.
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3.5.3 Multi-scalar synthesis and learning

Urban systems and their dynamics are shaped by socio-economic, technological and 
ecological processes operating and interacting at multiple scales. Understanding urban 
phenomena requires a multi-scalar approach. Hierarchy theory provides a framework to 
map and identify strong and weak linkages within and between scales and show how lo-
cal decisions by individual households and businesses interact to generate higher-level 
behaviours at the neighbourhood and city scale (Figure 32, Grove et al., 2005). 

As illustrated below, this urban hierarchy is embedded in a regional hierarchical network 
of cities by the transboundary nature of urban challenges, which require coordinated 
action at the local and regional scale.

Many urban problems are driven by the transboundary nature of their infrastructure 
(Ramaswami et al., 2016). City functions depend on highly interconnected infrastruc-
tures and flows of material, energy and information from both proximate regions and 
distant ones. Policies aiming at developing smart, sustainable and healthy cities will 
need to be grounded in a multi-scalar understanding of the social-ecological-infra-
structural systems governed by diverse actors, priorities, and solutions. For example, 
energy supply and food systems at the city scale depend on regional energy, food, 
transportation and other service provisions and networks, involving many diverse ac-
tors. It is through the engagement and cooperation among these agents and processes 
that these functions can be tailored to specific realities and policies can be effectively 
formulated and implemented.

Figure 32: An urban hierarchical system.

Source: Grove et al., 2005.
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For example, cities with different economic structures (e.g., industrial vs service based) 
exhibit different patterns of development, infrastructure design and cross-boundary in-
terdependence. By focusing on the urban infrastructure, a multi-scalar CityLab approach 
will allow for mapping and characterising  the relationships and cross-scale interactions 
between local agent behaviours that shape the urban space and the transboundary 
flows that define the local-regional interdependencies. Such characterisation will ena-
ble the CityLab team to identify key dimensions and appropriate scales for designing 
multi-scalar and multi-city data infrastructure to support the assessment of alternative 
policy scenarios and to inform local and regional urban policy-making. 

3.5.4 Tips and tricks for CityLabs

In an era of big data, it is critical to have a clear strategy and a set of best practices for 
designing and implementing multi-city data integration, taking advantage of the poten-
tial of big data, while ensuring their proper and unbiased application. Some overarching 
tips are provided below:

Helpful hints: 

 • Always start with a problem or set of questions that the CityLab aims to investi-
gate. The focus chosen for the investigation will determine the social, technological 
and ecological sub-systems and critical interactions, the key actors, the decision 
points and spatial and time scales.

 • Define a set of criteria for the inclusion of variables (e.g., relevance, availabili-
ty) and the level of detail appropriate for the analysis (e.g., spatial and temporal  

Figure 33: Intersection of human activities and seven infrastructure sectors within a city. 

Source: Ramaswami et al., 2016.
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resolution). Use sensitivity analyses to determine the extent to which adding  
details will add information.

 • Identify data gaps, scale mismatches and inconsistencies that have the potential 
to bias the results. Develop a standard data diagnostic and data cleaning protocol.

 • Reduce complexity of data analytics. Balance complexity with practical considera-
tions about applicability and interpretability of the results.

 • Establish a common meta-data, shared data and code documentation protocol and 
a data access and dissemination strategy.

 • Use open-analytics platforms to enable open-access collaboration and reduce bar-
riers to access. 

 • Define a communication strategy that targets diverse audiences. Make use of pow-
erful visualisations and, where possible, interactive data tools for effective com-
munication and direct exploration of complex data sets.

 • Have a plan for updating the data, data analytics and for expanding the scope of 
the investigation over the long term.

Better avoid: 

 • Do not start collecting data without a clear and shared understanding of the prob-
lem, the relevant scale and dimensions involved and their function to inform policy.

 • Avoid collecting and compiling data without defining a set of criteria for the inclu-
sion of variables and the level of detail appropriate for the analysis. 

 • Avoid developing data protocols and meta-data that are too specific and do not ac-
count for the diversity of city contexts, and cannot be applied across European cities.

 • Avoid using proprietary software that limits data analysis applications and 
participation.

 • Do not think short-term. Data require continuous updates and a long-term strategy 
of how to store, manage, analyse and communicate the analyses for real time policy.
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3.6 URBAN POLICY IN EUROPE – FOUNDATIONS,  
 DEVELOPMENTS AND OPPORTUNITIES  

MAIN TOPICS OF THIS CHAPTER

3.6.1  The urban dimension of EU policies
Discusses why a profound understanding and consideration of cities is so crucial  
today – both scientifically and in (European urban) policymaking.

3.6.2  Recent urban policy milestones and developments 
Explains how the study of the local scale can impact urban policies also at the 
European level.

3.6.3  Making science for policy work for cityLabs
Presents best ways to translate scientific results into information for policymak-
ers (science for policy). 
Provides recommendations for CityLabs to have an urban policy impact at the 
local and European level.

3.6.1 Introduction: urban policy in the EU – or rather, the urban 
dimension of EU policies

When designing urban policy-related interventions like CityLabs, it is crucial to under-
stand this policy field’s foundations, governance structures and recent developments. 
Urban policy in Europe is coined by intergovernmental cooperation between Member 
States, which are the competent authorities regarding urban policy and spatial planning 
(Atkinson, 2001). Despite the absence of an EU competence in these fields, and a con-
comitant awareness of the principles of subsidiarity and proportionality, there is a strong 
agenda-setting and co-creation role for the EC (ibid). The policy field is characterised by 
an array of actors jointly shaping the – largely informal – cooperation and knowledge 
exchange on urban matters. Next to Member States and the EC, this includes other EU 
institutions (European Parliament, European Investment Bank, European Committee of 
the Regions, European Economic and Social Committee), umbrella organisations repre-
senting cities and regions (Council of European Municipalities and Regions, EUROCITIES, 
Eurotowns), other knowledge providers (JRC, URBACT, ESPON, JPI Urban Europe, EUKN, 
and others), but increasingly also individual cities and urban areas.

It is because of the multi-faceted setup and governance structure that an (EU) urban 
policy cycle in the strict sense does not exist. Not least due to the variety in Member 
States’ understanding scope, and traditions of urban policy and spatial planning, a joint 
urban agenda has developed rather incrementally. Still, the understanding and concep-
tualisation of a distinct urban dimension across a wide range of EU and national policies 
has steadily evolved since the late 1990s, as aptly illustrated by EC communications 
(European Commission, 1997; 2014) and other high-level reports (e.g., EP, 2015). Within 
the EU cohesion policy, the urban dimension has been reflected and developed very 
explicitly (see Laurila et al. in Chapter 2.1). In addition, the establishment of the Urban 
Agenda for the EU in 2016 has increased the emphasis of a bottom-up, multi-level 

Lea Scheurer
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and multi-stakeholder partnership approach to urban policy in Europe (Potjer and Hajer, 
2017; Purkarthofer, 2019). 

A profound understanding and consideration of cities is crucial today – both scientifically 
and in (European urban) policymaking. The increased interest in trends at urban scales 
is in line with the ‘urban age thesis’ (Brenner and Schmid, 2015). The critical appraisal 
of this thesis notwithstanding, policymakers, scientists as well as the public have large-
ly embraced the notion that urbanisation is defining for our time, which has led to an 
increased interest in (the study of) cities both in Europe and globally (ibid). Accordingly, 
the specific properties and development trends of Europe’s territorial space, including 
its cities and (functional) urban areas, are thoroughly described and assessed. In the 
context of the EU cohesion policy, this is done by the periodically published Cohesion Re-
ports (European Commission, 2022). In territorial cohesion (next to social and economic 
cohesion) – being an official EU objective, analyses of socio-spatial disparities are par-
ticularly policy-relevant. Beyond the realm of cohesion policy with its traditionally strong 
territorial and urban dimension, manifold networked governance-type of initiatives have 
been emerging on urban-related topics: the Urban Agenda for the EU, the Horizon Eu-
rope Mission on 100 Climate-Neutral and Smart Cities, the Intelligent Cities Challenge, 
or the New European Bauhaus, to name but the most prominent ones.

3.6.2 Recent urban policy milestones and developments 

Driven by the urban programmes of the rotating Council presidencies, the (informal) in-
tergovernmental cooperation on urban matters in the EU has brought about several key 
policy documents and declarations. The milestones of the past years have been the Pact 
of Amsterdam establishing the Urban Agenda for the EU (2016 Dutch Presidency), the 
New Leipzig Charter (2020 German Presidency), and, recently, the Ljubljana Agreement 
and new Urban Agenda for the EU Multiannual Working Programme (2021 Slovenian 
Presidency). Together with previous documents and initiatives, they represent an im-
portant agenda-setting and discourse-informing strategic framework that the CityLabs 
should not only be aware of, but also actively consider. 

A guiding notion of the recent policy milestones has been to gain better insights on urban 
trends and challenges, while at the same time create communication channels allowing 
this information to reach – and become effective at – other levels of decision-making. 
Within the Urban Agenda for the EU context, this has taken on the three-fold objective 
of ‘Better Funding, Better Regulation, and Better Knowledge’, to be attained through an 
experimental, partnership-based, thematic and multi-level working method. The Urban 
Agenda for the EU has been coined ‘a golden opportunity’ (Potjer and Hajer, 2017) in this 
regard. Eventually, it has been assessed to be ‘a qualified success’ (European Commis-
sion, 2019) worthy of further continuation. 

Initiatives such as the Urban Agenda for the EU try to feed local-level insights into na-
tional or EU-level policy formulation. In the same vein, spatialised information and data 
on major trends, as well as their spatial manifestations in different territories, can offer 
new, potentially highly interesting and ‘eye-opening’ perspectives for policymakers and 
other actors at various scales. This goes both ways: local-level actors can showcase 
and thereby contextualise on-the-ground developments in key areas such as housing, 
energy transition, local economic development, land use, mobility, etc. Vice versa, actors 
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at European (as well as national or regional) levels can gain a unique understanding of 
these local developments. Such contextualised knowledge and data can help underline 
the common character of trends, challenges and solutions across European urban areas, 
while staying mindful of their context specificity and place-based character. 

3.6.3 Making science for policy work for CityLabs

One of the main objectives of the CityLabs is to translate scientific results into valuable 
information for policymakers at various scales. In other words, the CityLabs are about 
making science for policy work in the context of urban matters. Driven by the belief in  
evidence-based, multi-level and partnership-based approaches, actors in the urban pol-
icy field have created fora and formats for such multi-scalar knowledge exchange and 
policy learning. There is an array of labbing activities inside EC services. Also beyond, 
several urban policy stakeholders and actors have been actively engaging in such ac-
tivities for a long time. These experiences can and should be put to use as part of the 
CityLab methodology elaboration. A few examples are outlined here below.

 • JRC activities such as Living Labs, pilot CityLabs and the so-called EU Policy 
Lab: Chapter 2.3 provides details on the Living Labs and the pilot CityLab on the 
financialisation of housing in Amsterdam. The EU Policy Lab initiative, for its part, 
aims to provide ‘a space designed to foster creativity and engagement, and to 
develop interactions, processes and tools able to bring innovation into European 
policy-making’31, beyond the urban realm.

 • URBACT City Labs. URBACT, the main European peer-to-peer learning and capac-
ity-building programme for cities funded by the European Regional Development 
Fund, has a dedicated City Labs approach. Employed from 2018 to 2020 in the 
context of the elaboration of the New Leipzig Charter (see above), the City Labs 
explored the Charter’s principles of participation and sustainable development, un-
ravelling ‘what works well – how cities are embedding these principles in their 
approaches – as well investigating where the barriers are’32. 

 • EUKN Policy Labs. One of the flagship activities of the EUKN, the only independent 
Member State-driven network at the interface of policy, research and practice, are 
Policy Labs. While being tailor-made activities regularly carried out for and with 
EUKN member countries based on their individual urban policy agendas and knowl-
edge needs, all Policy Labs have important commonalities: their focus on strategic 
knowledge exchange, thematic/problem-based approach, context-specific charac-
ter and involvement with a wide range of urban policy stakeholders, including local 
authorities. Reports of the Policy Labs held since 2016 are publicly available on 
the EUKN website.33

 • Urban Living Labs in various European cities, often as part of European (research) 
projects and in collaboration with local administrations. These projects represent a 
vast array of labbing activities carried out at the local scale and as part of urban 
experimentation projects. An example in the field of nature-based solutions is rep-
resented by the Life-Labs established in the cities of Barcelona, Bogotá, Buenos 

31 https://blogs.ec.europa.eu/eupolicylab/about-us

32 URBACT City Lab – ‘How are cities putting sustainable urban development into practice?’
 https://www.youtube.com/watch?v=Pakzm9yAHcc

33 https://eukn.eu/our-work/policy-labs

https://blogs.ec.europa.eu/eupolicylab/about-us
https://www.youtube.com/watch?v=Pakzm9yAHcc
https://eukn.eu/our-work/policy-labs
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Aires, Lisbon, Santiago, São Paulo and Turin as part of the ongoing Horizon 2020 
research project CONEXUS.34 These labs can be seen as multi-actor, multi-level 
and transdisciplinary partnerships that bring together urban stakeholders lever-
aging co-creation, experimentation and learning. While there is a lot of scientific 
evidence gathered based on and within individual projects, consolidated overviews 
or overarching analyses are often missing. This is not least due to the place-based, 
context-specific and time-bound nature of such projects. 

Next to these labbing activities in the urban field, the JRC itself has been building an 
impressive acquis and stream of work in the field of urban matters in the past years 
(see Laurila et al. in Chapter 2). This includes but is not limited to community-building 
activities such as the Community of Practice on Cities (CoP-CITIES), the Future of Cities 
report and related online platform, and the City Science Initiative (CSI); policy implemen-
tation and support tools such as the STRAT-Board; as well as data and tools under the 
Urban Data Platform plus (UDP+). As concluded in a study performed by the EUKN on 
the JRC’s urban activities (Risi et al., 2020), those activities are not only highly valuable 
but also policy-relevant due to their links with the Urban Agenda for the EU and the New 
Leipzig Charter.

To conclude, a lot is to be learned from existing labbing efforts in the context of achiev-
ing successful facilitation of the JRC CityLabs. One of the key challenges in this regard 
is inclusive stakeholder activation and target group management (see Katrini in Chapter 
3.1), for which the following section provides a few concrete suggestions.

3.6.4 Tips and tricks for CityLabs

Helpful hints: 

 • Define the CityLabs as an original, novel brand, underlining its unique approach: not 
one size fits all, but one toolbox to use, every time – beyond single case studies and 
with a clear objective, signature and mission. 

 • At the same time, stay mindful of – and open to the learnings brought about by 
– other labbing efforts that are taking place in the urban policy realm and beyond 
(some of which are described above). Avoiding further fragmentation of approach-
es, the objective should be to enrich existing learnings and methodologies with the 
CityLabs’ inherent place-based, cartography-supported logic. 

 • Embed CityLabs in a clear and transparent framework: all participating actors 
should be aware of expected objectives, formats and available resources. This also 
pertains to the ownership of CityLabs results: define in advance what kind of policy 
impact is sought at what level, and who assumes ownership of this.

 • Seek to connect and create lasting alliances and networks with participating cities 
and other actors in the urban knowledge field: invest in relationships with individual 
cities and try tapping into their knowledge beyond a single CityLab, e.g., by making 
them part of the CoP-CITIES for more sustainable impacts. In addition, embed the 
CityLab findings in a wider knowledge creation process, e.g., through follow-up 
meetings or publications such as policy briefs or recommendations.

34 https://www.conexusnbs.com/life-labs

https://www.conexusnbs.com/life-labs
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Better avoid: 

 • Try not to overburden the scope for individual CityLabs: a concrete thematic focus  
of each CityLab should be a key precondition and can be achieved by concise pre-
paratory documents co-created with the main CityLab stakeholders/partners in 
advance.

 • Look beyond ‘usual suspects’ and standard approaches of urban knowledge shar-
ing: science for policy faces the challenge of distinct communities needing to find a 
common language. Especially between policymakers and scientists, the risk of mis-
understandings is real. Trustful and open communication with the envisaged target 
groups can help alleviate this. In addition, potential cultural and language barriers 
can be addressed by relying on intermediaries such as NGOs, experts or specialised 
networks, as well as by providing translation/interpretation services when needed.
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The methodology to run a CityLab is a modular and flexible format to study a city. It 
is formulated to be adaptable to different cases (i.e., cities of different sizes), topics (e.g., 
resilience, services provision, homelessness, green infrastructure, etc.) and objectives 
(e.g., to analyse the impacts of a specific policy or an urban trend). The organiser of a 
CityLab can be the JRC or a local administration. Such flexibility also takes into consider-
ation the awareness that each case is different, and every urban context will present spe-
cific challenges and peculiarities. This chapter describes how a CityLab can be planned, 
implemented, reach its objectives and disseminate its outcomes. The methodology is 
composed by various phases that are described in the following paragraphs.

PHASE 01 – INITIALISATION      

The first phase of the methodology is the starting point of the CityLab and is made of 
three main steps: the topic selection (01.A); the identification and contact with the city 
(01.B); the objectives definition and the joint work plan (01.C). 

01.A  The Topic (timely/compelling and of interest for the research team)

A CityLab primarily serves to obtain new data and formulate innovative analyses at 
the city level; as such, the choice of the topic(s) to be picked is generally the first driver 
of its initialisation35. Activating a CityLab requires many resources in terms of time, 
commitment and the work of a heterogeneous team composed by an organising partner 
(e.g., the JRC or a local administration), local stakeholders and, if necessary, additional 
experts. Therefore, choosing the appropriate theme is essential.

What makes it a fitting topic for a CityLab.
For the JRC:

 • There is high interest in the topic from one or more EC’s DGs (e.g., Greening Cities 
in view of a Thematic Partnership within the Urban Agenda for the EU). 

 • It is part of a research activity developed – or to be developed – by the Unit, 
which lacks (qualitative and quantitative) data that cannot be obtained unless a 
tight relation with a city and a process of collective mapping is done.

35 It could also happen, even if less frequently, that the city is picked first and the topic to be analysed comes 
later. For example, a certain city can approach the JRC in light of its renewed expertise in spatial data 
analysis and/or is available to share a rich set of data, but it does not have the technical skills to deal 
with them, and consequently it is willing to finance the realisation of the activity. On this last point, it is 
important to highlight that CityLabs need to have an inherent research objective and to benefit also the 
European scale.

4. METHODOLOGY Silvia Iodice  
Patrizia Sulis 
Giulia Testori
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 • It is the focus of a specific research activity carried out by the Unit, (e.g., Explora-
tory Research Activity), for which additional thorough analyses at the urban scale 
appear unavoidable.  

 • A key element of the research is the unveiling of spatial urban dynamics (e.g., 
distribution and accessibility of green infrastructure).

For a specific city:

 • It is an issue that affects many actors and is present in a broad part of a city, 
rather than a more specific and pointed intervention (e.g., urban smart mobility 
solutions, rather than the impacts of a bike lane from A to B).

 • The topic is of great interest for future city planning.
 • The topic requires being spatially analysed and for the input of an external expert 

entity (i.e., the JRC) in this field. 

When a CityLab might not be the best solution:

 • When the process of spatial analysis is not at the centre of the investigation; 
 • When the topic is of high interest for some colleagues, but is not seen as a priority 

(neither at the higher European policy level, nor inside the Unit, nor inside the city).
 • When data could be obtained solely from a desk research and/or by directly con-

tacting an entity (e.g., the cadastre; the university; the house of commerce).
 • The topic is too sensitive (e.g., for political reasons).

01.B  The City 

If the organiser of the CityLab is the JRC, a screening process begins to select the most 
suitable case. The city can be chosen in different ways:

 • It is contacted directly by the JRC (e.g., because there are already established 
connections from past experiences, or because that specific city has the clear-cut 
characteristics the research is looking for, etc.)

 • It is selected from the results of an open call (e.g., as a survey diffused via the 
CoP-Cities network or the Urban Development Network (UDN) of the DG for Re-
gional and Urban Policy (DG REGIO)), etc.36

To keep in mind:

During the screening of potential city-candidates, the organising partner should make a 
preliminary check of the materials available on the topic in relation to the specific cities. 
This is proposed in order not to shortlist cities where there is a general void of information. 
For example, a case where there is no local policy on the topic, or no geo-referenced data 
publicly available, or no local initiatives around the topic sponsored online, etc. A good 
base of information is essential; if not, this would make the collaboration too challenging. 

36 A consolidated relationship with some cities is already in place through the Community of Practice on 
Cities (CoP-Cities), an initiative of the European Commission open to external stakeholders (cities and 
networks of cities, International and Intergovernmental Organisations and research bodies), https://ec. 
europa.eu/jrc/communities/en/community/cop-cities.

https://ec.europa.eu/jrc/communities/en/community/cop-cities
https://ec.europa.eu/jrc/communities/en/community/cop-cities
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In the case the organising partner is a municipality, this stage will be crucial to define if 
the entire administrative boundary will be under analysis, or if just some areas/neigh-
bourhoods will be considered.

Secondly, to define which could be the main partners, a preliminary mapping of the 
main potential stakeholders to be involved is fundamental (see Katrini in Chapter 3.1).

Some groups can be:

 • The municipality (which office/unit? Any specific officer?)
 • Universities (which departments? Which professors/researchers?)
 • Local research centres 
 • Civil society (local organisation, NGOs, etc.)
 • Private sector (companies, industries, etc.)
 • Specific local experts
 • Specific organisations/networks dealing with cities (e.g., EUROCITIES, Urban Inno-

vative Actions (UIA), Council of European Municipalities and Regions (CEMR), etc.)

To keep in mind:

 • A distinction between the main partner and secondary partners can be made at 
this early stage. The main partner is the one with whom shared objectives and 
clear responsibilities are established in the partnership agreement (see the meth-
odology’s step 04 below) and most likely it will be the municipality. The secondary 
partners, on the other hand, are the collaborating entities that are invited to join 
the various phases as contributors. 

 • Beware of the snowball effect, meaning that the partners you will contact might 
spread the word and the group could grow37; as a result, some partners might 
change over time.

 • Secondary partners should also ‘gain’ something from the process; as such, it is 
important to find a way of keeping their collaboration active. A win-win perspective 
is essential. 

Once the partners are identified, the contact person can proceed in different ways: via 
email, via video-conference, phone call, a site visit, etc. 

While the preliminary stakeholder mapping is undertaken, the organising team should 
start an initial process of information gathering around the selected topic in that 
specify city. Key questions to be addressed may include:

 • Which policies are in place at the local level regarding the topic?
 • Was the topic ever mapped? Which spatial data is available?
 • What does the grey literature say about it?
 • What does the scientific literature say about it?
 • Since when is this topic an issue or a potentiality for the city?

37 Just as example, to attract stakeholders there could be a social media post, a group chat, a local news-
paper expression of interest.
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01.C  The definition of the objectives and the internal organisation

The main partners (i.e., the JRC and the local administration) define the set of objectives 
to be achieved along the CityLab collaboration. 

There are three different classes of objectives: 

 • The JRC objectives: for example, acquire new data, obtain new scientific evidence 
informing European policy, consolidate the JRC’s role in supporting cities. 

 • The objectives of the city-partner: for example, the study of the impacts of a 
policy, the mapping of some unknown urban patterns, or settling the ground for 
supporting decision-making in view of a future new strategy, etc. 

 • The objectives that are held in common: these are those defined when all parties 
involved can simultaneously maximise their strengths and reach mutual benefits.

Internal arrangements need to be established at this stage to organise the workload 
for both parties. The following questions can be of guidance:

 • Under which programme/portfolio/administrative agreement does the CityLab fit?
 • Who are the responsible persons/project leaders? 
 • How many other colleagues should be involved and for how long?
 • Which is the timeframe under which the CityLab should be initiated and completed?

It is important to keep in mind that these arrangements might change along the way 
and different resources in terms of people and time might be needed. 

Being the methodology formulated to be replicated and used for different organisers, it 
is important to consider that there is a set of expertise that cannot be missed inside 
the organising team, such as:

 • A data analyst with an expertise in spatial and urban analysis, to gather data, 
harmonise them, and produce clear maps as well as interpret them.

 • A policy expert to collect and interpret policies at local and global level on the 
specific topic.

 • One or more facilitators to coordinate the participatory process between 
stakeholders. 

To keep in mind:

 • When the JRC is the organising partner, one should consider that in line with the 
new JRC principles of ‘Reset, Re-imagine, Re-energise’, inter-unit cooperation is en-
dorsed. Although this can be of great richness for JRC research in general, it likely 
requires more agreements (e.g., How are data shared within the partnering Units? 
Which Unit owns the legal responsibility? Etc.)

 • If any of the expertise listed above is missing among the organising team, consider 
hiring one or more external experts via a short-term contract.

 • If a CityLab is planned to be developed by other JRC Units or different municipal 
partners, consider the realisation of trainings to clarify potential doubts and help 
set the scene.
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Once the JRC and the city agree to embark in a CityLab together and have defined the 
general aim and objectives of the collaboration, they sign an agreement redacted by the 
organising partner and recognised by both parties. With a signed agreement, they indi-
cate an intended common line of action for the CityLab. Such an agreement should in-
clude the deliverables by both parties with timings (e.g., milestones,), the key aspects of 
data ownership (use of data for limited and specific purposes) and, if needed, the legal 
rights related to the outcomes and dissemination of the research. Any financial com-
mitment also needs to be specified in the agreement. For example, the past City Lab 
in Amsterdam (see van Heerden in Chapter 2.3) did not involve any spending. However, 
there might be other arrangements where the collective work is financed by the city, a 
JRC project or another entity (e.g., DG REGIO, EUKN, EUROCITIES, CEMR, etc.). In this case, 
the financial agreement would require further specific arrangements. Outcomes should 
also be defined at this stage and mentioned in the agreement. Two crucial questions are:

 • Which form will the outcomes have (e.g., a combined data set, an internal report, 
a publication, a dashboard, etc.)?

 • How will they be shared (e.g., through a webinar, a public event, etc.)?

Experience teaches that there might be unexpected occurrences that require the time-
line to be adjusted (e.g., some data was harder to retrieve due to sudden permission re-
quests; finding a common date for all stakeholders to do the collective mapping exercise 
took longer than planned; the data are not usable as they are and need a preparatory 
phase to be harmonised and put in the right format, etc.). Therefore, it is fundamental 
to consider that some aspects can change along the way, and the work plan needs to 
be flexible enough.
 

PHASE 02 – IMPLEMENTATION   
At this stage, the partners begin to focus on their responsibilities: the collection of docu-
ments, data and policies (02.A); the organisation and implementation of the participatory 
mapping (0.2B); and the comprehensive analysis to reach the defined objectives (02.C).

02.A Information collection  

This step is the continuation of the ‘initial process of information gathering’. It foresees 
a more detailed and comprehensive collection of the materials that, in terms of data 
and policies, can be used to improve knowledge of the topic under analysis

02.A1  Data gathering

A data gathering process is initiated, followed by a gradual skimming process aimed at 
selecting only data that meet certain characteristics and discarding those that ap-
pear incomplete, in wrong formats or hard to be spatialised. A considerable preference 
will be made for geo-referenced data, i.e., data associated to clear geographic informa-
tion. The aim of collecting this kind of data is to analyse them through specific tools 
(e.g., Geographic Information Systems – GIS), and spatialise them through maps. In 
addition, non-spatial data will be considered when they can complement the first ones, 
considering the spatial dimension that characterise most datasets, which can easily be 
visualised on a map (see Ritter and Roemers in Chapter 3.4).
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Different resources can be consulted during this collection process; the main resource 
should be the city administration itself, considering the frequent presence of numerous 
municipal offices dealing with a variety of urban aspects. In particular, these urban as-
pects may include: transport and mobility, environment, energy, tourism, housing, cultur-
al and natural heritage, etc., which are the most common departments characterising 
a municipality. Accordingly, a more in-depth relationship will be established with the 
office that holds the data on the subject under examination. It may also happen that the 
necessary data are only partially available, but the selected city is anyway considered 
a relevant case study for the CityLab; in such cases alternatives must be identified and 
envisaged from the beginning to speed up the process and complement what is miss-
ing. The latter could include (but are not limited to) alternative sources represented 
by private providers (if any partnerships are in place), but also by the JRC itself, which 
could activate a collection phase using different methods and sources (e.g., by making 
use of a survey or consulting specific official databases). In addition, official sources (in 
terms of statistical institutes and local agencies) and non-traditional sources (includ-
ing information collected from social media, GPS, web scraping and more) can allow the 
completion of the database. A ‘quality check’ of the collected data may also determine 
the possible need for any integrations. This means that if the materials collected are 
still insufficient, or in a wrong format, a step back is taken for possible enrichment and 
improvement. Only when a clean and comprehensive dataset is available, is it possible 
to move to the next steps. 

To keep in mind:

 • It is crucial to clearly define the boundaries of the area chosen for the analysis, as 
well as to carefully evaluate what type of data to collect (e.g., the object of inves-
tigation could be a specific portion or the entire municipality, etc.)

 • In this phase new stakeholders may be involved. See Katrini in Chapter 3.1 for 
further tips on their identification and inclusion. 

02.A2 Policy gathering process

The data collection process is accompanied by the collection of the policies and regu-
lations in place in relation to the analysed topic. Policies both at the city and EU levels 
need to be included and assessed in parallel.

To give a concrete example, if the reuse of industrial abandoned/underused sites was 
a CityLab topic, policy analysis might consider finding useful information on two scales:

 • At the EU level: e.g., New Leipzig Charter; New European Bauhaus; the Urban Agen-
da for the three EU partnerships – Sustainable Use of Land and Nature-Based 
Solutions, Circular Economy, and Culture and Cultural Heritage; SDG11; City Mis-
sion on Carbon Neutral cities, etc.

 • At the local level: regional industrial policy, decrees on circular economy enforce-
ment, etc.
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Looking at the two scales allows producing science for policy, the goal at the base of 
the JRC work. Therefore, CityLabs are envisioned not just to focus on a specific city or 
neighbourhood, but to look at them through the lens of the European policy evo-
lution on the matter. This fosters mutual learning and the Policy Objective number 5 
‘Europe closer to citizens’.

02.B  Systematisation of information and participatory mapping

Once the collection phase has been completed, the information gathered is cleaned and 
systematised and any data gaps, scale mismatches and inconsistencies are identified. 

Concerning the spatial data, spatial analyses of different types are performed with 
the use of the GIS and other analytical tools and maps on the current condition are 
prepared. These maps can be used as base on which further work can be done, and they 
can be enriched in the collective mapping phase. 

It is important to bear in mind that maps are not just a simple visual representation 
of data, but also interpretative tools (see Duarte in Chapter 3.2). Hence, they need to 
be understandable to both experts and non-experts in different ways, for example by 
highlighting the location of well-known landmarks and the main streets. Maps should 
be divided by appropriate layers representing different aspects such as green areas, 
transport services, built up areas, etc. Each layer should be specified through a clear 
legend characterised by appropriate and self-explicative colours (e.g., green and blue 
for mapping green and blue infrastructures). 

Regarding the policies and regulations in place, a systematic work allows an analysis 
that adopts a multi-scalar approach.

Once the maps are prepared, the organisation of the collective and participatory spa-
tial mapping can start. This step has three main objectives:

1. To assess the previously formulated maps. Stakeholders, thanks to their person-
al experience in the city/neighbourhood, check the consistency of the data collect-
ed and, where the information gathered does not perfectly correspond to reality, 
provide corrective actions. In this phase, the spatial identification of specific layers/
phenomena is fundamental (e.g., location of homelessness, abandoned buildings, 
congested crossings, etc.)

2. To enrich the maps adding observations useful for the topic’s further descrip-
tion (e.g., using electronic post-its). This process allows the collection of qualitative 
data starting from the stakeholders’ perception and knowledge on a specific topic 
(e.g. sense of security, attractiveness, etc.) 

3. To formulate any possible scenarios, if this is part of the CityLabs’ objectives. 

The first two objectives imply a process of spatial localisation that can be done also 
thanks to the support provided by online mapping tools. In this systematisation stage, it 
is important to take into account the great variety of collective mapping tools available 
online. Annex 1 presents an extended classification of the most suitable ones according 
to different objectives. Depending on the tools, there is the possibility of choosing the 
base map on which to work. Participants, accessing the platform as single users, have 
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the possibility to draw on it. Figure 34 shows an example of a mapping tool called RTC 
mapping. Once the participatory mapping is over, the information collected can be ex-
ported in a file format readable and modifiable by different tools for geo-spatial analysis 
(e.g., ArcGis, QGIS, etc.). As mentioned previously, it is recommended to work with differ-
ent layers at the same time and avoid mixing too much information simultaneously38. 

For the collection of qualitative observations useful for the topic’s further description, 
other kinds of tools can be used. Miro (see Figure 35) allows adding coloured electronic 
post-its on an image, like a picture of a site, or one of the previously produced maps. 
How to specifically define this phase is up to the creativity of each organising group. 
What it is crucial is to have clarity about the aim of the process and the kinds of out-
comes that are expected during the planning of the activity. In doing so, and according 
to the objectives set, the mapping results can go beyond simply providing the iden-
tification of location and challenges and can be useful for the city’s co-definition of 
future paths in terms of strategies, solutions, and scenarios.

38 An initial mapping step can be done by asking the participating stakeholder to locate their home and their 
place of work. This allows them to familiarise with the map, having a better perception of its extension 
and scale.

Figure 34: An example of RTC mapping.

Source: https://geowe.org/rtcm/#.

https://geowe.org/rtcm/#
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02.C  Analysis and assessment

Once the mapping including stakeholders is concluded, the organising partner takes into 
account all the data collected and the maps created to establish the most appropriate 
analyses and methods to be applied. This phase involves a process of data handling, 
combination and analysis, during which the integration of quantitative and qualita-
tive data and possibly a zoom-in and zoom-out process at different scales must be 
carefully planned and managed. This data analysis phase, together with the enhance-
ment of the spatial evidence through the collective mapping process, will allow for a 
clearer picture of the issues under consideration and their possible solutions.

From the collected data, the identification and construction of proper indicators, 
meant as measures to monitor and assess a certain phenomenon, is an important el-
ement to consider in order to carry out a specific analysis. The computational capac-
ity of GIS-based tools represents a valid support at this stage. Furthermore, multiple 
cutting-edge techniques for data analysis (including Machine Learning) can be used 
to extract additional information from the multi-sourced data sets collected and to un-
cover new spatial patterns and scientific evidence of urban phenomena in cities (see 
Alberti in Chapter 3.5 and Duarte in Chapter 3.2).  

At this point, depending on the planned final product, several steps can be followed. 
Ideally, an evaluation phase is envisaged, starting from the collected data on the status 
quo. This can be done through different techniques (e.g., temporal analysis of past and 
current urban trends; Multi-Criteria Decision Analysis (MCDA) associated with GIS for 
Spatial Decision Support Systems (SDSS), Cost Benefit Analysis (CBA), etc). Different col-
leagues can be involved in this phase depending on the techniques to be implemented 
and the expertise required. For example, GIS-based MCDA can be very useful to support 

Figure 35: An example of electronic post-it mapping in Miro.

Source: Elaborated by the authors through https://miro.com/it.

https://miro.com/it
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land use choices, which are characterised by an effective spatial connotation and may 
be subject to conflicting interests among the involved stakeholders. MCDA is a technique 
to understand the structure of the decision-making process and its multiple dimensions, 
facilitating the management of discordant interests.

Nevertheless, it is important to specify that the aim of a CityLab for the city adminis-
tration is to offer a clear and up to date overview of the selected topic to facilitate the 
selection between different scenarios, development plans and policy options, to foster 
the improvement of local urban planning processes. In some cases, this may happen 
through the co-creation of possible scenarios with the stakeholders’ collaboration. Sce-
nario identification is not a fixed step, but rather an optional possibility to understand 
the consequences of different alternatives (if/then), when this may also enrich the urban 
European policy formulation.

Therefore, scenario assessment and the formulation of forecasts can be eventually en-
visaged. As said, while the results of these analyses can support the city in its deci-
sion-making processes, at the same time new scientific evidence can emerge that can 
improve the formulation of a specific policy at different scales.

To keep in mind:

 • Useful learnings for the EU scale can be supported by stronger evidence if more 
CityLabs are conducted on the same topic and in different European cities. An add-
ed value may include the involvement of cities of different sizes and typologies.

PHASE 03 – OUTCOMES AND DISSEMINATION    

According to the CityLabs’ initially defined objectives, outcomes can have different 
forms; their use can be internal or open to the public to various extents. The most 
standard outcome for the JRC is a written report, but it can also be a policy brief or a 
scientific publication. Considering that the final product will likely contain graphic con-
tent, such as maps of different kinds, graphs and collaborative boards, an inspiring 
challenge is to find less common and more impactful ways to share it. This could 
also mean the realisation of an online tool, such as a dashboard, a social media group, 
a website, etc. The latter can be considered as mutually beneficial outcomes for both 
partners (i.e. the JRC and the city administrations).

Once the technical tasks are carried out by the organising partner (i.e., JRC), a further 
meeting with the relevant stakeholders is expected. The latter must always be kept in 
the loop, even in the phases that do not directly concern them, so as not to lose their 
attention and in order to keep them constantly informed. In this phase, the results of 
the implementation phase are presented to the relevant stakeholders, in line with 
the objectives and outcomes defined in the Phase 01 (Initialisation). Depending on the 
objective for each case, the collected quantitative/qualitative evidence can lead to dif-
ferent results, including:
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 • the collection of new scientific data on the selected topic in the city;
 • a set of policy recommendations targeting urban changes and improvement of 

the current situation;
 • the definition of future development paths, supported by scenarios development 

and assessment informed by data analysis.

The outcomes for the city may already be integrated in the written results prepared by 
the organising partner; alternatively, they may be specifically extracted and described 
in clear language to a less technical audience, or by using simplified maps to enhance 
the dissemination of new knowledge among all stakeholders involved. According to the 
detail of the outcomes, the city will independently decide to use them according to its 
needs. This material can support the city for decision-making, for the formulation 
of urban policies, strategies or future projects. Moreover, the CityLab can represent a 
first cooperation that could lead in the future to further JRC’s activities.

The organising partner, in addition to having established a strong connection with a 
local reality, will also have acquired new inputs. Such inputs in different forms (e.g., 
data, maps, documents) are either used internally, and/or disseminated through policy 
briefs and scientific publications, as well as new or already in place dashboards (e.g., 
the UDP+39). At the same time, especially if CityLabs are carried out on multiple cities 
on the same topic, the collected experience and materials can be followed by a zoom-
out process capable of contributing to the renewal of the urban dimension of EU 
policies. Simultaneously, new scientific evidence can help policy makers implement a 
more informed policy formulation process, in the extent to which new previously ignored 
aspects emerge from the results of the analyses.

To keep in mind:

 • More rich and original solutions, rather than a publication, are most likely to be 
more impactful. However, these require more time and means. For doing so, it is 
important to assess the (economic and professional) possibility either of hiring 
specific extra-expertise or to involve them internally, if available in the Unit. 

 • If the outcomes are shared in an online format, the location and clear intellectual 
property must be clarified. For this reason, it is important to establish, since the 
beginning of the process, through which online platforms the results will be shared.

Once the results are published through various modalities mentioned above, they need 
to be disseminated to a great extent to foster further impact. Furthermore, it is also 
useful to discuss and review the entire process of the CityLab, to identify successful 
methods and limitations experienced during the various phases. The feedback collected 
can contribute to defining best practices that can be shared and disseminated together 
with the results achieved during the CityLab. Such feedback can represent an additional 
useful source for other organisations willing to plan and run future CityLabs. 

39 https://urban.jrc.ec.europa.eu

https://urban.jrc.ec.europa.eu/?lng=en&ctx=udp
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The process of dissemination can be done through different kinds of activities, ad-
dressing and targeting different audiences according to the impact one is aiming for:

 • On one end, if the objective is to share the general experience and possibly in-
fluence other actors and administrations to consider the possibility of running a 
CityLab, then an event involving all the stakeholders and open to a large audi-
ence is probably the best option.

 • On the other end, a scientific conference or a fireplace talk (a small event tar-
geting a scientific audience) is the appropriate context to discuss in detail the 
methods, approach and techniques employed in data collection, analysis, mapping 
and visualisation during the lab.

 • Ad-hoc meetings with DG representatives and JRC fellows are the right place to 
discuss the relevance of the outcome in order to impact urban policies. Moreover, 
such meetings can be fruitful to fine tune which type of evidence produced during 
the labs can strongly inform and support new policy and strategy for urban areas 
at the European level. 

It is possible either to select one of the above-mentioned possibilities or to choose more 
than one format, identifying the right medium and communication channel for each. For 
example, data, maps and visualisation produced in the CityLab can be shared through 
the municipality website to inform and build awareness among the city residents. At the 
same time, the JRC can also share methods and results through its platforms, such as 
the UDP+, to reach a wider and more heterogeneous audience across European cities. 
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This Exploratory Research Activity sought to revitalise a more unusual and less faced 
scale of spatial analysis inside the JRC, i.e., the urban scale, which is highly relevant for 
the formulation of more place-based and integrated urban policies. It also aimed to 
shed light on the high relevance that urban spatial analysis can play in the study of cities 
for more integrated and place-based urban policies. Through the collection of experiences 
carried out both internally within the Commission and by experts on a global scale, this re-
port wants to reinforce the idea that European urban policymaking cannot be separated 
from a deeper understanding and analysis of urban phenomena. Hence, the product 
of this exploration is the development of a consolidated methodology for CityLabs – a 
flexible format to interact with cities and produce new scientific evidence. 

From the investigation conducted inside the Commission, the state of the art on the 
following fields has been considered: citizens and stakeholder engagement, living lab 
experiences, urban data analysis and visualisation, and finally the alignment between 
scientific spatial analysis and the urban dimension of European policies. The same top-
ics have been addressed by European and extra-European experts who have extrap-
olated lessons learned from their experiences and offered useful hints to keep in mind 
during the CityLab implementation phase. 

5. CONCLUSIONSSilvia Iodice  
Patrizia Sulis 
Giulia Testori

Figure 36: CityLab methodology milestones.

Source: Authors’ elaboration.
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Nonetheless, this methodology should not be interpreted as a rigid scheme to follow, but 
rather as a soft guide which, thanks to the variety of inputs collected, can be adapted 
to the needs and objectives of each city, providing flexible resources, methods and tools. 
This flexibility is accompanied by some milestones that have guided its formulation 
(Figure 36).

After a proper analysis of European and local policies on a specific phenomenon, one 
of the milestones is represented by data collection and analysis. Both quantitative and 
qualitative data, being a form of knowledge, are considered as fundamental descriptive 
components of a given phenomenon. Quantitative data on urban sights often represent 
the basis on which the spatial analysis is carried out. However, such complex aspects 
also need to be tackled from different points of view, bridging the gap between experts 
and community. In this context, qualitative data represented by different and direct 
knowledge of the stakeholders involved can complement and enrich quantitative data, 
adding less explored perspectives. As the title of the ERA states, when approaching an 
analysis at the urban scale, ‘Space matters’: for this reason, the spatial component of 
data and the need to visualise their geographical distribution is key for CityLabs, 
considering how each city is unique and characterised by specific spatial patterns. 

These analyses are particularly relevant as, by observing the positioning of different 
layers through appropriate maps and visualisation methods, and through the help of 
different spatial analysis techniques, it is possible to obtain spatial evidence that helps 
formulate informed place-based policies. The inter-scalar approach is fundamental 
in this process: while analysing the singularity of each context, it also takes into consid-
eration the view from above (i.e. functional, regional, national and international patterns 
and frameworks). 

The third milestone is represented by the need to enrich the spatial analysis process 
with the knowledge of the stakeholders involved in the CityLab process (e.g. local 
authority, academia, civil society, etc.). Each contributor to the lab can bring a specific 
viewpoint and acquaintance of the city and its phenomena that is capable of providing 
added value to the results of the spatial analysis. Notably, this dialogue phase can be 
supported by various tools to facilitate a process of collective spatial mapping. Results 
deriving from the overlapping of different layers and the merging of a variety of inputs 
can contribute to new findings enriching the data collection process. As a matter of fact, 
some stakeholders’ inputs can complement the missing data, for example by spatially 
identifying specific urban dimensions that are not accounted for in official statistics. 
Citizens’ science produces, indeed, a huge amount of data that are very different from 
the data produced by governments and this mismatch can be supported by new tech-
nologies and methodologies. Multi-scalar, multi-dimensional and multi-integration 
approaches cannot be performed without taking into account the participatory process-
es that generate them.

The fourth and final milestone consists in the possibility of implementing multiple 
CityLabs as a ‘European testing ground’ in a significant sample of urban contexts, so 
that common patterns can be observed, processed and analysed, thereby enhancing 
EU data and policy harmonisation. 



5 .  CO NC L US IO N S 111

All in all, the main goal of this methodological implementation phase is to lead to a 
more informed spatial decision-making process, capable of properly feeding the urban 
dimension of European policies and supporting a formulation based on multi-scale 
scientific findings and fine-grained spatial data. As a matter of fact, cities represent 
places where many contemporary challenges arise, but also where many potentialities 
to tackle them can be discovered, for example addressing issues like climate change, 
environmental degradation, poverty, inequality and unemployment. Hereafter, many cur-
rent agendas and programmes like the European Green Deal, the Leipzig Charter, the 
European Urban Agenda and the EU cities Missions (e.g., 100 Climate-Neutral Cities), as 
well as the SDGs, can be fostered. 

In conclusion, the interaction with the richness and multidimensionality of cities through 
the CityLab methodology can make the science for the (European urban) policy inter-
face more aware, inclusive, interactive and evidence-based.
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Esri ArcGIS Maps (https://learn.arcgis.com/en/paths/sharing-and-collaboration)

ANNEX: DIGITAL 
COLLABORATION 
TOOLS

Eleni Katrini

Type Functionalities Pros Cons

Mapping tool _Ability to create and share 
a map with a selected 
closed group of partners 
who can edit or just view.

_Ability to create and share 
the map with everyone 
(public) to view or edit.

_Capability to upload 
shapefiles & existing  
spatial datasets.

_Opportunity to turn 
the map into an app by 
configuring it to include  
text and other media.

_Creating a manageable 
workflow between  
working on GIS data 
internally in JRC and 
selecting information  
that will be shared with  
the larger team.

_As ArcGIS is one of 
the official applications 
for geospatial mapping, 
it allows for greater 
functionality and 
communication between 
data mapped. Moreover, 
there is a vast pool 
of resources, training, 
technical support, and  
a large user community.

_If JRC does not already 
use ArcGIS for mapping 
internally, it can be an 
expensive solution that 
might need a slightly long-
term commitment. 

_Participants might need 
to have more nuanced 
mapping skills in order 
to participate and for the 
spatial databases created 
to be valid. It might 
be challenging to use 
beyond a closed group of 
collaborators.

https://learn.arcgis.com/en/paths/sharing-and-collaboration/
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Google My Maps (https://www.google.com/maps/about/mymaps)

Type Functionalities Pros Cons

Mapping tool _Ability to create and share 
a map with everyone either 
openly or with a certain 
group of people. Ability  
to select who will be able  
to edit or just view.

_Users can add polygons, 
likes or points. 

_Capability of importing 
& mapping spreadsheets 
directly on the map.

_Ability to easily search 
places on google maps  
& add them to your map.

_Some ability to 
personalise the look  
of the map.

_Base maps are Google 
maps of different styles.

_As Google Maps is  
a widely used platform  
and application, most 
people will be familiar  
with it, making it very  
easy to use.

_The tool can be used  
for free.

_The map can also be 
shared via a link, there is 
no need to 

_It can easily be embedded 
on any online reporting, 
website etc. and can be 
viewed on different  
devices (desktop, tablets, 
mobiles etc.)

_Capability to also  
upload existing geospatial 
datasets by exporting them 
to .kml format.

_If JRC does not already 
use ArcGIS for mapping 
internally, it can be an 
expensive solution that 
might need a slightly  
long-term commitment. 

_Participants might need 
to have more nuanced 
mapping skills in order  
to participate and for  
the spatial databases 
created to be valid.  
It might be challenging  
to use beyond a closed 
group of collaborators.

https://www.google.com/maps/about/mymaps
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RTC Mapping (http://rtcm.geowe.org)

Type Functionalities Pros Cons

Mapping tool _Open Access tool,  
where many users can 
connect at the same time.

_Users can draw lines, 
points or polygons.

_ Base maps are:  
OSM (opens street map), 
Bing satellite, Cadastre. 

_ Each co-created map  
can be downloaded  
as pdf or shape file.

_The tool is open access 
and free.

_The access to the map is 
shared via a link, no need 
for registration.

_ There is also the potential 
to upload a personal map 
in shape files.

_The platform is in Spanish 
and might be limiting  
if working with different 
countries / cities.

http://rtcm.geowe.org/
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MapHub (https://maphub.net)

Type Functionalities Pros Cons

Mapping tool _ Ability to create  
and share a map with 
everyone either openly  
or with a certain group  
of people. Ability to select 
who will be able to edit  
or just view.

_Users can easily make  
a map by adding points, 
lines, polygons, or labels.

_Capability to import  
& export data in GeoJSON, 
Shapefile, KML, GPX,  
or CSV formats.

_Different options for 
basemaps from MapHub, 
Thunderforest, Mapbox, 
HERE Maps, ESRI Classic, 
OpenTopoMap etc.

_Users can also add  
and geo-locate photos  
on the map.

_ It can easily be 
embedded on any online 
reporting, website etc.

_Ability to view the map’s 
‘version history’ and track 
hoe collaboration evolves.

_Ability to geo-locate 
images and write text 
directly on the map.

_Everyone can view  
the map created if allowed, 
but people need to be given 
access one by one and sign 
up in order to contribute  
to the map.

_Limitation of up to  
100 items to be mapped 
in the free version of 
the platform. For more 
functionality, a subscription 
and payment are necessary.

https://maphub.net/
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Miro (https://miro.com)

Type Functionalities Pros Cons

Collaboration / 
brainstorming tool

_A tool that allows 
distributed teams to work 
on an endless whiteboard 
in order to take notes,  
build and develop ideas as 
if they were in the same.

_Capability to add  
photos, post it notes,  
tables, documents,  
shapes, graphics  
and make connections 
between them.

_Ideal for facilitating 
interactive workshops  
and meetings.

_Possibility to add photos 
(of a map or otherwise) and 
invite people to comment 
or add notes.

_Integration with  
several other platforms 
(such as zoom).

_Ability for participants to 
join without registering, just 
by sharing a link with them.

_In paid membership, 
there is the ability to 
export boards, allow 
for participants to vote, 
and time.

_Adaptable tool that can 
be used in many ways 
depending on what is 
needed at each occasion.

_In a free plan, there is 
only the ability to have  
up to one or two boards  
and exporting can be  
done in a low resolution. 
For more functionality,  
a membership will  
be needed.

_If used for mapping,  
data can only be exported 
as an image and there  
will need to be recreated  
in a geospatial database.

https://miro.com/
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Padlet (https://padlet.com)

Type Functionalities Pros Cons

Collaboration / 
brainstorming tool

_This is a collaboration 
tool allowing people to 
contribute notes and ideas, 
with photos, texts and links 
in different formats. 

_The formats by which 
information can be 
organised are the following: 
canvas (looks somewhat 
like an open whiteboard), 
shelf (with notes organised 
in thematic columns), wall, 
stream, timeline format,  
or a map. 

_For the mapping format, 
information can be pinned 
like ideas on points on the 
map with explanatory text 
& image. 

_Available in 42 languages, 
with more being added.

_Participants can add 
reactions and comments  
on each other’s notes, 
making participation  
highly collaborative.

_People can contribute 
without being registered  
to padlet, just by sharing  
a link with them. 

_People can colour code the 
ideas they are contributing.

_On the mapping format, 
people can only put point 
on the map, they cannot 
draw shapes. However, 
this simplicity might be 
preferable for a wider 
group of people that  
do not have mapping skills.

_With a free plan only  
up to 3 padlets / boards  
can be created.  

https://padlet.com
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Google Jamboard (https://edu.google.com/jamboard)

Type Functionalities Pros Cons

Collaboration / 
brainstorming tool

_A tool that allows teams 
to work on a series  
of whiteboards / slides 
together. 

_Users can add post it 
notes, texts, draw, add 
images and shapes 
simultaneously.

_Ability to easily pull 
images from a google 
search on the whiteboard.

_Jamboard slides can  
be exported to pdf.

_People can be easily 
invited to contribute to  
the whiteboard by sharing 
the link with them (there’s 
no need for them to have  
a google account).

_Limited functionality 
makes this tool quite 
straightforward to use.

_There is also a mobile 
app for people to access 
a jamboard through their 
phone as well (although  
a google account might  
be needed).

_The facilitator needs to 
have a google account  
and then the use  
of jamboard is free.

_As the whiteboard works 
with slides, potential 
participatory exercises  
for a workshop will need  
to be broken down in 
different slides. When 
people add material,  
slides can reach their  
full capacity quite easily.

https://edu.google.com/jamboard/
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GETTING IN TOUCH WITH THE EU

IN PERSON
All over the European Union there are hundreds of Europe Direct information centres. You can find  
the address of the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en).

ON THE PHONE OR IN WRITING
Europe Direct is a service that answers your questions about the European Union. You can contact this 
service:
- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696, or
- via the following form: european-union.europa.eu/contact-eu/write-us_en.

FINDING INFORMATION ABOUT THE EU

ONLINE
Information about the European Union in all the official languages of the EU is available on  
the Europa website (european-union.europa.eu).

EU PUBLICATIONS
You can view or order EU publications at: op.europa.eu/en/publications. Multiple copies of free  
publications can be obtained by contacting Europe Direct or your local documentation centre  
(european-union.europa.eu/contact-eu/meet-us_en).

EU LAW AND RELATED DOCUMENTS
For access to legal information from the EU, including all EU law since 1951 in all the official  
language versions, go to EUR-Lex (eur-lex.europa.eu).

EU OPEN DATA
The portal data.europa.eu provides access to datasets from the EU institutions, bodies and agencies. 
These can be downloaded and reused for free, for both commercial and non-commercial purposes. 
The portal also provides access to a wealth of datasets from European countries.



JRC Mission
As the science and knowledge service 
of the European Commission, the Joint 
Research Centre’s mission is to support  
EU policies with independent evidence 
throughout the whole policy cycle.
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