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1 ABSTRACT 

This paper explores how Citizen Observatories can foster participatory, data-driven governance by actively 
engaging local communities in co-creating urban knowledge and contributing to evidence-based decision-
making processes. Within the EU-funded Innovation Action GREENGAGE (HORIZON 2020), five 
innovative Citizen Observatories have been established as dynamic ecosystems where technology, citizen 
science, and policy intersect. These ecosystems empower local communities through interactive socio-
technical methodologies and tools, enabling them to monitor environmental conditions, share insights, and 
collaboratively develop solutions to pressing urban issues. Hence, the creation of Citizen Observatories 
requires a strong focus on two dimensions: social (socio-economic and political context) and technical 
(digital tools and platforms). By bringing together citizens, scientists, policymakers, and other stakeholders, 
GREENGAGE harnesses collective knowledge and expertise to co-create sustainable solutions. In 
GREENGAGE, Citizen Observatories are located in diverse geographical and social contexts: Bristol (UK), 
North Brabant (NL), Copenhagen (DK), Turano Valley (IT) and Gerace (IT). This paper highlights initial 
implementations carried out in these Observatories where local communities, further supported by the 
consortium members, were provided with skills for collecting valuable, community-sourced data from their 
neighborhoods using the provided tools. Citizens are involved as Citizen Observers throughout the 
onboarding, training, and implementation phases, contributing to environmental monitoring and urban 
planning. The data that is currently being gathered will help directly address local urban challenges that are 
identified as the most critical by these communities, helping to resolve issues that resonate with local needs 
and concerns. Furthermore, the paper also illustrates how such initiatives have the potential to not only 
contribute to healthier, more sustainable urban environments but also foster a culture of participatory 
governance, where citizens are co-creators of the cities they inhabit. 

Keywords: Citizen Observatories; Urban Governance; Sustainable Urban Development; Data-Driven 
approaches; Community Engagement 

2 INTRODUCTION 

2.1 Background 

As cities increasingly confront challenges posed by climate change and urbanisation – ranging from extreme 
heat events to increasing demands on infrastructure and resources – there is a growing need for governance 
models that are both inclusive and data-driven (Asadzadeh et al. 2023). This demand is becoming a key 
priority in the international arena, highlighting a global recognition of the necessity for more collaborative 
and inclusive strategies of policy-making (Rocha Menocal et al. 2019; Hölscher et al. 2019; Avoyan 2023). 
Central to this need are socio-ecological challenges such as extreme weather events, social inequality, 
climate injustice, biodiversity loss, ecosystem degradation, and the growing mistrust among communities in 
their local authorities' ability to address these issues effectively. Given the gravity of these challenges, the 
European Commission has made an ambitious effort to tackle climate change and drive a transition toward 
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more sustainable development. This commitment is reflected in the EU Green Deal (Broto 2021), a 
comprehensive policy framework aimed at embedding sustainability and climate action across all EU 
policies and programs. The Green Deal presents cities with a unique opportunity to drive systemic economic 
and social transformation.  

However, a significant obstacle to reshaping urban governance effectively is the persistent disconnect with 
local communities, including their concerns, needs, and perspectives. This gap is exacerbated by the absence 
of robust participatory approaches. As a result, the marginalisation  of such grassroots perspectives is 
expected to exacerbate inequalities and existing disparities in access to opportunities and knowledge. At the 
same time, it is becoming increasingly clear that traditional top-down urban governance models are often ill-
equipped to address the complexity and interconnected nature of these challenges (Baud et al. 2021). These 
models rely heavily on centralised decision-making by higher authorities, which can overlook the nuanced 
realities and diverse needs of local communities. Hence, the conventional urban governance approaches are 
being challenged by an imperative for innovative solutions that transcend institutional silos. Furthermore, 
there is a significant gap in comprehensive in-situ data (i.e., site-specific, real-time data gathered directly at 
the location where the phenomena occur) that can effectively capture the intricate and interconnected 
dynamics of urban environments. This absence of high-quality in-situ data severely limits the ability of 
decision-makers to identify and address emerging context-specific challenges (Tonne et al. 2020). As a 
result, responses often lack the timeliness, precision, and relevance needed to tackle complex urban issues in 
an informed and proactive manner. To address this, cities are increasingly turning to innovative solutions that 
prioritise public engagement through equitable participation and open dialogue. Prominent among these 
practices is citizen science, which empowers non-professional volunteers from the general public to 
contribute and co-produce new and complementary knowledge that benefits both science and society 
(Haklay et al. 2021). Despite its potential, citizen science has faced criticism for its fragmented landscape, 
often consisting of isolated activities focused on specific issues (O’Grady et al. 2021). Examples include 
initiatives centered on air quality monitoring (Mahajan et al. 2022), bird monitoring (Ding et al. 2022), 
butterfly counts (Butler et al. 2024), biodiversity conservation (Peter et al. 2021), and water quality 
assessment (Yevenes et al. 2022). This fragmentation highlights the need for more integrated and cohesive 
approaches that maximise the collective impact of citizen science efforts.  

In response, a complementary concept, known as the Citizen Observatory (CO), has emerged. This concept 
builds upon the foundations of conventional citizen science while addressing its fundamental limitations and 
expanding its scope (Lie et al. 2017, O’Grady et al. 2021). Citizen Observatories (COs) function as 
comprehensive ecosystems of collaborative observation and action, tackling urban planning challenges 
linked to climate change and community disengagement through diverse and holistic perspectives. Unlike 
traditional citizen science initiatives, which often focus on singular issues, Citizen Observatories adopt an 
integrated approach that fosters a multifaceted understanding of complex problems (Rathnayake et al. 2020, 
O’Grady et al. 2021). This approach brings together the collective knowledge and expertise of citizens, 
scientists, policymakers, and other stakeholders to co-create solutions. Additionally, while citizen science 
primarily focuses on collecting objective, scientific data, COs go beyond that by integrating subjective 
information such as personal perceptions and experiences, which are crucial for understanding how people’s 
attitudes and behaviours evolve. By incorporating diverse perspectives and methodologies, COs enable a 
more nuanced, participatory, and citizen-centric approach to problem-solving. This, in turn, facilitates deeper 
reflection and more agile, context-sensitive responses to emerging societal and environmental challenges. 

2.2 Overview 

The transformative potential of COs is currently being leveraged within the pan-European Innovation Action 
GREENGAGE, funded by the Horizon Europe program (GREENGAGE 2025). As part of this initiative, five 
innovative COs in diverse geographical and social contexts have been established as dynamic ecosystems 
where technology, citizen science, and policy intersect: Bristol (UK), North Brabant (the Netherlands), 
Copenhagen (Denmark), Turano Valley (Italy), and Gerace (Italy). The five pilots serve as living laboratories 
of innovation, showing how citizen engagement, technological advancement, and governance transformation 
can intersect to reshape civic participation and policymaking. To achieve this, a range of initiatives is being 
implemented within these COs, supported by the GREENGAGE consortium. By providing expertise, 
resources, and guidance, the consortium ensures that local communities are equipped with tailored socio-
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technical methodologies and tools to observe, monitor, and actively engage with their neighborhoods. In this 
collaborative process, community members take on the role of Citizen Observers, actively participating in 
environmental monitoring, mobility pattern analysis, and the evaluation of public space usage in tourism. 
These thematic areas are selected based on the priorities identified by the communities themselves, ensuring 
that the initiatives address issues most relevant to their specific needs and concerns.  

3 METHODOLOGY 

3.1 Innovation pilots in GREENGAGE 

GREENGAGE innovation pilots span diverse geographical and social contexts, with activities specifically 
designed to address local environmental and sustainability challenges, further aligned with the broader Green 
Deal priorities (see Figure 1). In Bristol, a densely populated city in southwest England, the CO operates at a 
neighbourhood level, engaging local communities in reimagining their neighbourhoods as people-centred, 
liveable spaces of clean air, quality green spaces, and a strong sense of community. In North Brabant, a 
predominantly rural and peri-urban province in the south of the Netherlands, the CO functions at the regional 
level, fostering community participation in the transition to a sustainable and smart mobility while enhancing 
climate resilience. Copenhagen, the capital of Denmark known for its waterfront developments and green 
urban planning, hosts its CO at the district level, mobilising citizens to contribute to the city’s climate targets 
through air quality monitoring and climate adaptation initiatives. In the Turano Valley, a sparsely populated 
rural region in central Italy close to Rome, the CO operates at the municipal level, empowering communities 
to support climate resilience, regenerative practices, and the preservation of its rich cultural heritage. 
Similarly, Gerace, a historic hilltop town in southern Italy, hosts its CO at the municipal level, involving 
local communities in climate adaptation efforts and sustainable heritage conservation. 

 

Fig. 1: Overview of the GREENGAGE pilots, highlighting their specific topic areas, scales of impact, Green Deal priorities, and core 
components of Citizen Observatories. 

3.2 Foundational aspects of Citizen Observatories 

The process of establishing Citizen Observatories in five pilot areas involves both social and technical 
dimensions. From a social perspective, it requires a deep understanding of the local socio-economic and 
political context, such as identifying key decision-makers, assessing community dynamics, and evaluating 
the unique challenges and opportunities within the area. From a technical perspective, it entails designing 
and implementing a robust technological framework, including digital tools and platforms, to facilitate data 
collection, analysis (including data validation), and collaboration effectively. The social dimension and its 
corresponding socio-political context are thoroughly mapped through a combination of surveys and 
interviews with key project partners leading each pilot area (i.e., pilot owners), offering a comprehensive 
overview of the local context with valuable insights into the social fabric, political structures, and community 
perspectives. The technical dimension was conceptualised through a series of collaborative discussions 
within the consortium to determine the appropriate tools and their intended applications, as well as the 
necessary levels of training and support. 

However, both aspects are inherently dynamic and continuously evolving, shaped by the ever-changing real-
world conditions, shifts in local power structures, and the evolving expectations and needs of communities. 
Therefore, to navigate the fluid nature of these challenges, our approach emphasizes flexibility through 
adaptable strategies and continuous reassessment to ensure the COs remain relevant, responsive, and 
effective in tackling the priorities of the communities they serve. Hence, we have established a series of 
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structured bi-weekly intra-consortia meetings, known as Pilot Support Teams (PST), to regularly reassess the 
local conditions, actively incorporate stakeholder feedback, and adjust our collective strategies accordingly. 
The PSTs consist of dedicated consortium members representing both technical domains (i.e., technology 
providers) and non-technical domains (i.e., participatory and social sciences). Together, they provide 
ongoing support to the pilot owners, who act as community representatives, ensuring a collaborative and 
holistic approach to addressing the needs of the communities involved. These meetings serve as a channel for 
ongoing collaboration and monitoring, enabling assessment of shifts in local power dynamics, as well as 
evolving community concerns and goals. This approach ensures agility, and through the iterative process, a 
continuous adaptation of the pilots to meet the changing needs and challenges.  

 

Fig. 2: Foundational aspects of Citizen Observatories: social and technical dimensions. 

The PST sessions also provided the foundation for in-depth discussions on technical aspects. They facilitated 
the identification of the most suitable digital platforms, data collection methods, and socio-technical tools 
that would be most effective in meeting the goals of each CO. Specifically, participants in the COs have 
access to a diverse suite of technological assets designed to support the entire data-to-policy lifecycle. 
Curated for interoperability and scalability, these assets form the GREEN Engine – a comprehensive toolbox 
comprising three categories: (1) GREENGAGE tools, developed by the project consortium enabling data 
collection, visualisation, and analysis, also effective collaboration and engagement; (2) pilot-specific tools, 
tailored to the unique needs of individual pilots; and (3) open-source tools adopted by GREENGAGE, which 
enhance functionality and adaptability. Within proprietary GREENGAGE suite of tools, the starting point is 
the Collaborative Environment (Collaborative Environment 2025), a foundational tool for COs that 
facilitates the setup and management of co-production processes within a CO. Following, a range of mobile-
based applications enables real-time mapping and image analysis (MindEarth app 2025), mobility patterns 
capture and modes of travel detection (MODE Software Library 2025), and qualitative spatial data collection 
on, e.g., local air quality or safety levels (GREENGAGE app 2025). Additionally, wearable environmental 
data capture devices (AtmoTube 2025), combined with visualisation dashboards and data analytics 
platforms, equip participants with powerful capabilities to visualise, analyse, and interpret environmental 
information effectively (Superset 2025). Altogether, these three categories of tools serve to facilitate 
community and process management as well as data crowdsourcing, empowering participants to contribute 
effectively to environmental monitoring and policy development. 

3.3 Preparing for participatory data collection & analysis 

In a participatory setting, individuals are not passive recipients of information; rather, they are recognized as 
active contributors, with their perspectives, knowledge, and skills integral to the process (Vaughn and 
Jacquez 2020). This collaborative principle is central to the GREENGAGE framework, which leverages co-
creation and crowdsourcing to develop innovative data-driven solutions to urgent environmental challenges. 
At its core, the GREENGAGE project ensures that local communities are actively engaged from the very 
beginning, fostering a sense of shared responsibility and ownership in addressing these critical issues. 

This process is realized through several steps that aim to co-deliver a thematic co-exploration 
(GREENGAGE Documentation 2025). Essentially, a thematic co-exploration is a collaborative process in 
which diverse stakeholders – including citizens, scientists, policymakers, and other relevant actors – jointly 
investigate, analyse, and develop insights on a specific theme or issue. This process unfolds in four key 
stages: (1) preparing, which involves identifying the theme, onboarding the core team, and providing 
necessary training; (2) designing, where experiments are specified, tools are selected, refined, and tested; (3) 
experimenting, which includes onboarding and training observers, followed by data collection and analysis; 
and (4) sharing, where findings are communicated through storytelling and advocacy to drive awareness and 
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action. All these aspects are addressed in the PST meetings, ensuring a structured and collaborative approach 
to planning, execution, and knowledge sharing throughout the process. 

Once the theme of co-exploration is identified based on community concerns, the process moves forward 
with onboarding and training. Onboarding focused on identifying who should be involved, when and how 
they can best contribute to the co-creation process within COs. It defined the roles of key actors in 
collaborative efforts and assesses their technological and scientific capabilities. Essentially, it ensured a clear 
understanding of the communities to engage, the best timing and methods for their involvement, and their 
specific needs. Building on these insights, particularly technological and scientific needs, the next step 
focused on training. To support this, a range of training resources is developed as a part of the 
GREENGAGE Academy, including video tutorials on project-specific digital tools from the GREEN Engine 
toolbox, as well as guidance on the scientific methods, data standards, collection, processing, handling, and 
analysis. These were delivered through interactive online workshops, referred to as “Train the Trainers” 
training series. Initially, the training targeted the core team of Citizen Observers (i.e., selected members of 
the consortium), equipping them with the knowledge needed to oversee and support external participants 
(i.e., key actors from the onboarding phase), ensuring effective knowledge dissemination and capacity 
building beyond the consortium. The external training was conducted through community-oriented 
workshops held on-site in pilots, designed to foster hands-on learning and active engagement with key 
actors. These workshops were tailored to the specific needs of participants, ensuring accessibility and 
relevance while also incorporating their feedback on the proposed materials. This iterative approach allowed 
for continuous refinement, ensuring that emerging needs and perspectives were effectively addressed. 

3.4 Advancing participatory governance models 

To advance participatory governance models, the GREENGAGE project employs a robust approach 
grounded in transparency and inclusivity while fostering meaningful collaboration between local 
communities, policymakers, and experts. A crucial element of this approach is maintaining an open and 
continuous dialogue with these stakeholder groups, ensuring their voices are not only heard but actively 
integrated into decision-making processes. Efforts have been made to govern the co-creation process through 
the Collaborative Environment, supported by the thematic co-exploration process model. This model 
provides a structured framework that guides communities through the various phases, steps, and assets from 
the GREENGAGE Knowledge Base, ensuring they can effectively navigate and utilise the resources 
available at each stage of the process. However, not all aspects of this model have been fully embraced or 
implemented across GREENGAGE pilot contexts. This is primarily due to the varying local conditions, 
needs, and capacities of different communities, which can influence how certain tools or steps are adopted 
and integrated. To further facilitate a meaningful engagement, the GREENGAGE project is actively 
engaging in several structured activities, including public talks at international conferences, community 
forums, academic symposiums, and environmental summits. These events serve as a platform to connect 
with diverse audiences, share insights on participatory governance, and discuss innovative solutions to 
environmental challenges on both local and global scales. By bridging all these perspectives, we aim to 
create more effective and resilient governance structures. 

In addition, we are organising a series of participatory workshops and are actively preparing for an upcoming 
datathon in Turano pilot in Italy. The aim of these activities is to create interactive spaces for co-creation, 
knowledge exchange, and data-driven decision-making. Specifically, participatory workshops empower both 
communities directly involved in the project and those beyond its scope to share firsthand experiences and 
insights. For instance, a series of workshops held with local communities from each pilot site are providing a 
valuable context on community dynamics, helping identify local priorities and better understand typical 
decision-making processes. Additionally, participatory workshops aimed at external audiences are engaging 
with students, academics, and other stakeholders to gather fresh perspectives on GREENGAGE activities. 
By incorporating external viewpoints, these workshops are continuously enriching the project’s impact and 
ensuring its relevance across diverse contexts. Our upcoming datathons aim to engage citizens, researchers, 
technologists, and local stakeholders in collaboratively analysing real-world data and generating innovative, 
evidence-based approaches to environmental and urban challenges. The citizens who previously participated 
in data collection will be invited to participate in the datahon, which should further deepen engagement and 
enrich the analysis. 
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4 RESULTS 

4.1 Situational context and dynamics of pilot areas 

We begin our discussion by reporting on the distinct situational context and dynamics of innovative pilots 
involved in the GREENGAGE project, as highlighted by our survey results, which collectively shaped the 
specific needs and priorities of each pilot area and influenced the design and implementation of COs.  

Bristol, UK: The Bristol Pilot focuses on the East Bristol Liveable Neighbourhood (EBLN) initiative, which 
aims to enhance the quality of life in East Bristol through a smart urban governance approach. This approach 
involves co-discovery and co-development phases to understand the needs of the community, identify 
desired changes, and uncover barriers to creating a more liveable neighbourhood. During these phases, 
Bristol City Council (the GREENGAGE pilot owner) used a design toolkit to gather community aspirations 
through events and an online platform (Commonplace 2025). These phases served as precursors to a trial 
scheme design and delivery, where some of the community's aspirations will be tested. The EBLN project 
went through the Traffic Regulation Order (TRO) process. Bristol City Council held official consultations on 
proposed measures like bus gates and modal filters, which need TROs to make legal changes to the roads. 
Based on these consultations, the city council approved the trial scheme. At the time of writing this article, 
the trial scheme is being delivered. In addition to traditional methods, the GREENGAGE project plays a 
crucial role in monitoring the trial scheme. Continuous monitoring during the trial scheme will help assess 
the impact of changes on mobility, air quality, and equality. This monitoring will provide a basis for 
consultation with the community and implementing permanent changes in the EBLN.  

North Brabant, NL: The North Brabant pilot focuses on exploring COs as a sustainable means of citizen 
participation. Following the Omgevingswet (Environmental Law) (Ministerie van Koninksrijkrelaties, 2024), 
public authorities (amongst others) have a duty to include citizen participation in projects. However, how this 
change in procedure should be sustainably integrated into the governance process is still debated. The pilot 
experiments with using a CO to structure citizen participation for the benefit of public authorities, civic 
organisations, and citizens alike. Following Pappers et al. (2022), the focus is on exploring COs as a valid 
method of policy participation by initiating a discussion rather than large-scale data collection. To test the 
validity of COs, a strong foundation was necessary. Therefore, the CO was built to complement existing 
governance processes with citizen data or input, rather than replacing or merely supplementing already 
existing practices. By consulting the citizen cyclist collective of the Fietsersbond (Fietsersbond 2025), cycle 
path maintenance was identified as a key topic for citizen engagement (in this case cyclists), ensuring 
intrinsic motivation. Currently, cycle path maintenance governance is a two-way but disconnected process. 
Public authorities assess and maintain paths through periodic expert judgment, while citizens can report 
maintenance needs through online mapping portals, often unsure of the correct authority to report to. 
Alternatively, citizens can collaborate with civic advisory organisations like the Fietsersbond, which collect 
subjective experiences to public authorities. The pilot aims to see how this two-directional process could 
complement each other to make the cycle path maintenance more inclusive and effective, enhancing the 
attractiveness of cycling overall. 

Copenhagen, DK: Copenhagen pilot focuses on discovering new solutions and alternatives to fossil-based 
behaviours, particularly within the current transport systems, towards creating a climate-positive 
neighbourhood. At the core of the initiative is the definition of a new local traffic plan, introduced by the 
City Hall with a strong emphasis on citizen participation and a vision for a new approach to urban mobility. 
The plan has sparked political controversy, as the residents resist the City Hall’s plan of creating a new 
island in the Copenhagen area without fully considering the impact of heavy traffic in the district – given the 
added pressure from ongoing urbanisation. To address this, the pilot aims to develop a truly citizen-driven 
traffic plan for its Amager Vest district. Given the contentious nature of the project, the CO seeks to build a 
reliable and widely accepted dataset that can serve as a shared foundation for decision-making among all 
stakeholders. A key principle of the pilot is that data collection, when integrated with community 
engagement, can drive sustainable change. To achieve this, the project has focused on developing a citizen-
led data collection methodology, ensuring the final dataset is credible and trusted by all involved parties. 
Beyond data quality, the initiative also prioritises inclusivity, ensuring diverse representation in the data and 
identifying the key parameters that matter to both citizens and stakeholders.  
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Turano Valley & Gerace, IT: Turano Valley and Gerace, though located in different regions of Italy, share 
historical significance and face similar issues. Both regions struggle with hydrogeological instability, 
inadequate road infrastructure, and insufficient public transport. Additionally, poor broadband connectivity 
hampers economic development and exacerbates depopulation and aging population challenges, straining 
social services. The villages in these areas are part of the National Programme for Resilience and Recovery 
(NPRR 2024) and the 'Borghi più Belli d'Italia' consortium, which aims to preserve their significance by 
regenerating and revitalising heritage villages. The goal is to balance historic preservation with modern 
needs to attract investments, stimulate economic growth, and support local communities through cultural 
initiatives, despite demographic challenges. The CO in these areas aims to analyse socio-economic 
dynamics, focusing on mobility, environment and tourism. Improving infrastructure, connectivity, and urban 
revitalisation are essential to attract investment, enhance liveability, and support economic growth. The CO 
aims to achieve this through direct data collection from citizens, engaging with both political and social 
realities, and community datathons. A big focus of the Observatory is to educate residents on understanding 
and analysing the risks of degradation to natural and built heritage, assessing the current conditions, such as 
pollution and mobility, and raising awareness about interventions needed to protect the villages. Timely 
action can set a precedent for the wider region and serve as a model for other municipalities with similar 
characteristics. Therefore, the Observatory emphasises citizen science and a participatory approach in 
environmental monitoring. The goal is to involve citizens in monitoring their environment, advocating for 
inclusive and participatory decision-making processes that improve community sustainability and resilience. 

4.2 Individual readiness of pilot areas 

The maturity levels of each pilot significantly influence the activities and approaches employed throughout 
the project. More mature pilots, like those located in Bristol and North Brabant, build upon already 
established frameworks that provide a solid foundation for citizen engagement and the implementation of 
more tangible activities. In Bristol, this foundation is rooted in the Liveable Neighbourhood concept, which 
embraces a co-design approach that actively seeks community feedback to reimagine local streetscapes. The 
North Brabant pilot integrates COs into a larger public participation scheme that explores the contribution of 
cycle path users in ensuring a maintenance pattern more attuned to daily and recreational use, to remove 
deterrents for taking the bicycle. These strong foundations allow for a more seamless integration of planned 
GREENGAGE initiatives and a smoother real-world implementation process. In contrast, pilots in 
Copenhagen and Italy, still in earlier stages of execution, focus more on experimentation and future-oriented 
transformations. Without established frameworks to build upon, these pilots rely on testing new concepts, 
fostering cross-sector collaboration, and actively involving citizens in shaping the direction of the initiatives. 
This exploratory nature allows for innovative solutions but may also present challenges in securing long-
term stability and integration. 

4.3 First steps towards functioning Citizen Observatories 

Building on the structured approach of continuous reflection established in the GREENGAGE methodology, 
our pilot implementations demonstrate varying degrees of progress in engaging local communities and 
integrating COs. As previously noted, some pilots remain in the experimental phase and have yet to 
implement concrete actions. 

Bristol, UK: Through its methodology and tools, GREENGAGE reached out to seldom-heard voices, such as 
school children and youth groups, to identify their aspirations. It aligned these aspirations with the previously 
collected needs during the co-discovery and co-development phases, particularly through participatory 
workshops, and identified key gaps. The process began with awareness workshops focusing on sustainable 
travel and the environment, gathering around 35 participants, followed by a second round of workshops (15 
participants per workshop and a wrap-up session with 24 attendees) to discuss possible solutions and 
highlight key issues. As a result, issues such as anti-social behaviour, poor lighting, narrow kerbs for 
pedestrians, safety concerns, lack of CCTV (Closed-Circuit Television, a video surveillance system), and 
public transport accessibility were highlighted. Although most of the issues are not directly relevant to the 
transport focus of the EBLN project, they can indirectly influence the implementation of the scheme. For 
instance, anti-social behaviour, inadequate CCTV, and safety concerns while walking in poorly lit areas or 
on narrow kerbs were key barriers identified by the target (children and youth) groups. These issues were 
directed to relevant departments of Bristol City Council for action. Travel diaries were collected over a 
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specific period, and a soft approach (without technology) was used to identify key points of interest and 
roads needing urgent attention. This data will be used to design experiments within the GREEN Engine, 
particularly using the GREENGAGE app and MindEarth app, in the upcoming phase. Both apps require 
setting up experimental tasks, such as Points of Interests (PoIs), research questions, and tasks for recording 
images between predefined geographical points (routes), to collect qualitative and quantitative observation 
data. The specifics on how these tools will be applied in the Bristol context are outlined as follows: 

(1) Monitoring the environment and automatically identifying safety/threat levels: This use case helps the 
Bristol pilot owner gain insights into safety concerns and mobility conditions, enabling informed policy 
decisions on transportation and public safety in liveable neighbourhoods. MindEarth app will be used to 
gather images on specific roads at different times of a day to perform image analysis and predefined features 
such as road crossings, cars parked over kerbs, poor lighting, littering, accessibility such as level surfaces for 
people with disabilities etc will be detected from the collected images using AI. This will be complemented 
with the qualitative data collected through GREENGAGE app that will provide PoIs on a 2D map and 
residents will be able to identify spots of concerns and provide textual response to specific questions.  

(2) Analysing and visualising the impact on the quality of journeys due to road closures: This use case 
provides valuable data on how road closures affect travel experiences, helping to optimize traffic 
management and improve journey quality. The GREENGAGE app with MODE integration is able to detect 
which routes people take to reach to specific PoIs (e.g., shops, schools, and other local amenities) and what 
mode of journey (walking, cycling, vehicle) is used. This data will be complemented with qualitative data of 
rating the overall journey experience by the participants. 

Overall, the GREENGAGE methodology ensured that seldom-heard voices are included in the decision-
making process, leading to more inclusive and representative outcomes. This bottom-up information 
collection contributes to top-down decision-making. The data collected and analysed through GREENGAGE 
tools will provide a robust basis for making informed policy decisions, thereby improving the effectiveness 
of interventions. 

North Brabant, NL: A five-step process was set up, to streamline the expectation management of all parties, 
and explore the needs and contribution of each partner. Following the suggestions from Keseru et al. (2019), 
the CO would make use of the existing pilot-specific technology and collaboration infrastructures provided 
by the Fietsersbond. These technologies have the benefit of familiarity in interface and language to the 
volunteers of the Fietsersbond, while being comparable to the GREEN Engine technology. The process is 
carried out in the following steps: 

(1) Voice of the Volunteers: Members from the Fietsersbond were onboarded (9 participants) and asked what 
they understand by ‘Maintenance’ and what they specifically look for in cycle path maintenance. 

(2) Voice of the Road Authority: Public authorities explained their approach to bike path maintenance and 
considered where the volunteer additions from step 1 could potentially be of use. Volunteer representatives 
(30 participants) were present in this step to immediately attune the data complementation. The complement 
was found in a subjective assessment of bike paths qualified good, medium, and bad, according to the road 
authority. The contrast on seven scored characteristics provides added information for the maintenance 
departments and elaborates on the observations through subjective descriptions. 

(3) Voice of the Bike Path: Volunteers go out and gather the data. 

(4) Voice of the Data: A scientific partner analyses the data on maintenance, environmental, and traffic 
safety level, and visualises the results in a data platform. 

(5) Voice of All: The visualisations are presented, and the road authority and volunteers discuss contrasts and 
similarities. A systematic continuation is discussed as well. 

Copenhagen, DK: The pilot aims to establish a reliable and consistent data foundation as grounds for 
informed decision-making and democratic participation in the new Local Traffic Plan. To achieve this, the 
pilot builds on past and ongoing neighbourhood initiatives, prioritising areas where local contributions can 
have the most impact, but also integrating diverse data sources to provide a comprehensive picture of how 
the neighbourhood's current layout affects its use. Ultimately, the goal is to use data as a tool for 
engagement, encouraging broader participation and cross-sector collaboration to develop innovative 
solutions. This approach considers three strategic steps: 
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(1) Baseline Assessment: Engaging citizens to document existing living and environmental conditions, 
ensuring data is both trustworthy and verifiable. The first implementation engaged around 40 participants in 
air quality measurement activities. 

(2) Shared Dialogue: Creating a feedback loop where stakeholders recognize findings, leading to actionable 
steps for monitoring and improvement. 

(3) Implementation Planning: Securing funding and political support to achieve long-term outcomes. 

Two main use cases have been developed: 

• Analysis of Public Space Usage: Examining how people interact with urban areas, how factors like 
traffic, trees, and urban design influence usage patterns, and identifying areas that should be 
protected from traffic. 

• Participatory Traffic and Environmental Monitoring: Tracking traffic volumes, composition, and 
their impact on air and noise pollution to inform the Local Traffic Plan. 

Turano & Gerace, IT: The Italian pilots adopted a similar approach to Copenhagen, focusing on collecting 
air quality data using portable sensors. This demonstrates that despite differing local contexts, the CO model 
can be effectively implemented in a comparable manner. It highlights the framework’s adaptability, enabling 
diverse communities to engage in participatory data collection, analysis, and decision-making while 
addressing their unique environmental and social challenges. By following a structured yet flexible 
methodology, the Italian pilots demonstrate that COs can be scaled and replicated across various settings, 
fostering inclusive and data-driven policy development. The participatory workshops engaged between 19 
and 39 participants varying across these sessions based on availability and relevance of the topics discussed. 

4.4 Insights from first Citizen Observatory implementations 

Bristol, UK: In the context of the Bristol pilot use cases, the GREENGAGE project has demonstrated its 
potential to contribute to creating safer and more livable neighborhoods by addressing safety concerns and 
environmental issues. Despite these benefits, the project faces several challenges. Key difficulties include 
collecting and integrating accurate data from a wide variety of sources and ensuring it is representative for  
informing policy decisions. Onboarding and maintaining sustained engagement, particularly from seldom-
heard voices, requires ongoing effort and innovative strategies. Targeting existing communities of interest 
and collaborating with local schools has been crucial for expanding the participant base and increasing 
readiness to collaborate. The resulting benefits extended beyond the project itself, supporting Bristol schools 
in rewarding young people for engaging in sustainable practices. The scale of issues in the EBLN is 
widespread, requiring significant resources and coordination across multiple departments and stakeholders, 
which extends beyond the GREENGAGE project’s scope and may affect its perceived effectiveness. Clear 
communication is essential to help stakeholders understand that GREENGAGE serves as a method for 
collecting observations on specific topics. While the evidence-based information gathered can influence 
policy, decision-making power ultimately lies with the pilot owner. 

North Brabant, NL: The North Brabant Citizen Observatory demonstrated that, within a government 
mandated participation strategy and an existing data-rich environment, citizen observers can provide a 
valuable addition to maintenance of data, planning, and processes. The addition of more contextualised data 
provides a detailed layer to the objective maintenance inventory, offering insights into when safety and 
environmental departments (and their respective budgets) need to be involved in maintenance activities. This 
enriches decision-making and ensures that the relevant departments are informed and can allocate resources 
more effectively. Despite the promising complementary insights from closer collaboration with citizens, 
engaging new members presented several challenges. Firstly, intrinsic motivation for bike maintenance was 
predominantly found among avid cyclists, resulting in a less representative sample of respondents. Secondly, 
a more relaxed participatory setting proved more effective in fostering engagement, whereas overly complex 
and technical content hindered participation. This also limited the reach and data quality of the citizens 
observers. For future engagement, a specified approach for more specific target audiences is required.  

Copenhagen, DK: Unlike municipal or authority-led pilots, the Copenhagen pilot is managed by a 
community organization that mediates in a politically sensitive environment. This highlights the importance 
of high-quality, citizen-led data in fostering democratic debates among diverse stakeholders. A key challenge 
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identified is developing methodologies for citizen engagement that integrate new technologies while 
operating within resource constraints to ensure effectiveness and long-term sustainability. Additionally, the 
Copenhagen use case has shown the difficulty of aligning data collection timelines with municipal processes, 
often delayed by the procurement of external advisors and differing approaches – particularly due to 
municipal departments' limited interest in adopting a "new paradigm". Despite these challenges, the pilot has 
revealed greater-than-expected public interest in political participation. Many residents are eager to engage 
in discussions about the city's future but prefer accessible and time-efficient ways to contribute without 
becoming deeply involved in formal politics. 

Turano & Gerace, IT: Italian pilots faced more challenges than other cases, due to the target community’s 
demographics, which are predominantly older with limited digital and data literacy. Thus, a key challenge 
was building capacity within the community to effectively use the provided tools and to interpret the data 
collected through the CO activities. This pilot demonstrated that reliance on expert support throughout all 
stages of the process is absolutely essential to ensure meaningful participation and data utilisation. Also, 
constant interaction and communication with local communities to identify and align activities with the most 
pressing concerns and motivations proved to be essential for engagement consistency and deeper 
commitment. This sustained interaction equally affected the readiness to participate and fostered a stronger 
responsibility among participants, as the issues addressed are directly relevant to their everyday lives. 

4.5 Reflections on participant profiles and participatory readiness 

While each pilot area implemented tailored engagement strategies, a cross-cutting analysis reveals important 
differences in profiles, motivations, and readiness of participants across contexts. In more mature pilots such 
as North Brabant and Bristol, citizens were already involved in community or civic initiatives (e.g., 
Fietsersbond, school programs), which facilitated recruitment and sustained participation. These groups had 
higher digital and organizational readiness and required minimal support to use GREENGAGE tools. In 
contrast, Italian pilots faced challenges due to older and less digitally literate participants, requiring hands-on 
facilitation and social incentives. This highlights the need for inclusive governance models that consider 
participants diversity in demographics, digital skills, and prior civic involvement. Motivations also varied 
widely: from climate and mobility concerns (Copenhagen), to improving daily commuting experiences 
(North Brabant), to heritage preservation (Italy). These intrinsic motivations played a key role in 
participants’ motivation and interest retention. However, ensuring that participants understood how their 
input would influence decisions remained a shared challenge across pilots. Ultimately, participatory 
governance in COs depends not only on tools and methodologies, but on the alignment between participant 
capabilities, expectations, and the governance structures in place. Future GREENGAGE phases will explore 
more systematic ways to match engagement strategies with local conditions and to create clearer pathways 
from participation to impact. 

5 LESSONS LEARNED & FUTURE DIRECTIONS 

As noted at the outset, GREENGAGE project adopts a reflexive approach that is used to derive 
recommendations for public authorities as well as the general public, highlighting crucial aspects of 
designing and managing COs, including methodological frameworks, digital tools, data use and validation, 
piloting, governance, evaluation, and impact assessment. These recommendations can be summarised across 
several critical dimensions, derived from the insights gathered across individual pilots: 

• Methodological Framework: The situational scoping framework requires a context-sensitive, 
inclusive, and iterative approach that empowers local authorities to collaboratively develop 
customised solutions that address specific community needs. Central to this process is effective 
communication, which ensures that all stakeholders are engaged and informed, fostering a clear and 
collaborative development of customised solutions. 

• Governance & Policy: Innovation in governance must be grounded in the unique challenges of each 
neighbourhood, district, city, or region where COs are situated. While existing models provide some 
guidance, it is essential for local partners to actively engage in experimentation and collective 
learning, tailoring solutions to the unique context and dynamics of their specific environment. 

• Public/Stakeholder Engagement: Understanding stakeholder motivations is crucial for the success of 
COs. COs must offer adaptable engagement pathways that go beyond mere data collection, fostering 
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deeper involvement. Continuous dialogue is key to ensuring that stakeholder expectations are 
aligned, especially when navigating the complexities and limitations of policy frameworks. 

• Pilot Readiness & Data Governance: Iterative co-design strengthens usability and builds trust, while 
scalable technologies enhance adaptability across diverse contexts. Transparent data workflows and 
interoperability are essential for ensuring accessibility and encouraging broad engagement. A well-
structured data management plan ensures clarity in managing the entire data lifecycle, ensuring 
consistency and transparency throughout the process. Given the challenge of diverse levels of digital 
and data literacy at the pilot areas, the approach needs to be adapted to the local capabilities and 
needs. 

• Training & Capacity Building: Engaging training methods, such as storytelling and visual aids, 
empower non-technical audiences by making complex concepts more accessible. Online platforms 
like the GREENGAGE Academy support continuous learning, while feedback mechanisms help 
refine and improve training effectiveness. Given the challenge of building capacity to interpret data 
collected by Citizen Observatories, collaboration with the scientific community can play a crucial 
role in enhancing understanding and providing expert support for data analysis and interpretation.  

• Piloting & Experimentation: Iterative piloting helps refining tools and methodologies while 
effectively managing participant expectations, having solutions evolve based on real-world 
feedback. The use cases should be closely aligned with socio-political needs, integrating diverse 
dimensions such as cultural, economic, and environmental, to achieve impactful results. 

• Evaluation & Impact Assessment: Defining measurable KPIs, such as evaluating the usability of 
provided solutions (digital tools) and assessing their impact, particularly in terms of innovation in 
governance, remains a challenge. This process requires a combination of quantitative and qualitative 
approaches. Simplifying assessment methods enhances evaluation clarity, focusing on practical 
applicability and ensuring that outcomes are both actionable and meaningful. 

6 CONCLUSION 

This paper introduces the GREENGAGE framework as a concrete example of how participatory approaches 
within Citizen Observatories can foster evidence-based decision-making. By utilising collaborative tools and 
methodologies, the GREENGAGE framework enables communities to actively engage with and address 
local urban/rural challenges, ensuring that solutions are not only relevant but also tailored to the specific 
needs and priorities of each context. While there are similarities across pilots, it is important to acknowledge 
that each observatory has a unique governance structure and diverse needs. Citizens’ engagement can be 
workshop-based, targeting specific groups such as school children, minority communities, and employees, or 
sensor-based data collection, such as mobile air quality sensors. These co-creation and co-design processes 
help refine the technology, improve its accessibility, and enhance participant adoption. Our approach not 
only highlights the potential of citizen-driven initiatives to create more sustainable and responsive urban 
environments, but also draws attention to the challenges and limitations that can arise in their 
implementation, offering valuable insights for future initiatives. Ultimately, the GREENGAGE project is 
laying the groundwork for full-scale deployment of the Citizen Observatories. 
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