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Executive Summary



Urban Nature-based Solutions in Europe have gained prominence as multifunctional strategies that address intersecting challenges including climate change, biodiversity loss, and public health concerns.



[image: A residential building features stacked balconies filled with trees, shrubs, and vegetation. Modern apartment buildings stand beneath a clear sky.]
The redevelopment project of the Kursaal in Abano Terme, Italy. Stefano Boeri Architetti, 2025.


Urban Nature-based Solutions (NbS) in Europe have gained prominence as multifunctional strategies that address intersecting challenges including climate change, biodiversity loss, and public health concerns. Supported by a dense policy landscape and major funding from the European Commission (EC)—Horizon Europe, LIFE, the EU Missions among others—urban NbS have evolved into key instruments for achieving climate resilience, sustainable urban development, environmental justice and social well-being. From stormwater management to urban regeneration, NbS projects are being implemented across diverse European cities.

The Europe Roadmap for Urban Nature-based Solutions summarizes findings on trends, challenges, and opportunities for NbS in European cities. It builds on a literature review and the combined knowledge of regional experts, presenting a synthesis of urban NbS practices in Europe illustrated by 21 urban case studies. Grounded in the latest research, the report offers actionable guidance for policy, planning, and practice. From this assessment, seven Key Messages (KM) synthesize Key Findings and Recommendations outlining the state of urban NbS in Europe and the most urgent next steps.


KEY MESSAGE 1:

Europe is strongly investing in urban NbS, reflecting a vision to position itself as a global NbS leader. Europe’s investments into NbS reflect its ambition to lead globally. Through strategies such as the EU Biodiversity Strategy and the Green Deal, Europe aims to lead by example. A cornerstone of this vision is the European Commission’s own definition of NbS as “solutions that are inspired and supported by nature, which are cost-effective, simultaneously provide environmental, social and economic benefits and help build resilience.” Yet translating ambition into widespread implementation remains an ongoing challenge in many sub-regions.




Key findings: Europe’s experience with NbS builds on a long legacy of urban greening efforts. As of 2025, 887 million EUR (over 1 billion USD) have been invested into NbS Research and Innovation by the European Commission since 2014 (European Commission, 2025). These efforts, combined with growing scientific evidence and long-standing municipal policies, have positioned Europe as a pioneer in mainstreaming urban NbS globally.




Key recommendations: Solidify Europe’s NbS leadership by deepening investment in implementation at the local level and fostering mutual learning among cities, including outside the European Union. Sharing best practices across contexts can improve effectiveness while reinforcing Europe’s capacity to lead by example within the region and globally.




KEY MESSAGE 2:

Urban NbS initiatives in Europe have focused on the restoration and creation of new green spaces, with not enough efforts dedicated to safeguarding and managing existing ecosystems in urban areas. Most urban NbS in Europe are based on restoring or creating new green spaces or modifying existing ones, while conservation and preservation of natural areas are less common.




Key findings: The dominance of what is known under the EC’s classification as “Type II (restoration of ecosystems) and III NbS” (creation/modification) reflects urban densification pressures and the compact city model. However, the limited integration of conservation-based NbS (Type I) reduces opportunities for preserving remnant biodiversity and landscape connectivity. The EU Restoration Law creates potential for improving conservation-based approaches by setting legally binding targets to increase tree canopy coverage, including within cities.




Key recommendations: Embed biodiversity as a core objective across all urban NbS, prioritizing efforts that recognize the value of existing urban ecosystems that enhance ecological integrity. This should be supported by monitoring strategies that measure progress made against biodiversity targets, including those set by the EU Restoration Law, with accurate data to capture ecological processes and species interactions.




KEY MESSAGE 3:

Multi-stakeholder partnerships are central to project success, though private sector engagement remains weak. Collaborative governance models involving municipalities, academia, and NGOs have now become more common, yet private sector participation is inconsistent.




Key findings: EU funding schemes such as Horizon 2020 and Horizon Europe have catalyzed collaboration and prompted new funding models, complemented by independent initiatives from various government levels. Despite the advances achieved when engaging the private sector (e.g., through the nature-positive economy effort), private corporations continue to perceive NbS investment as risky. This is a gap noted by the IPBES’ Transformative Change Assessment, which states that private finance accounts for only around 17 percent of total NbS investment. Organizations like the European Investment Bank are seeking to address this gap through dedicated de-risking instruments and blended finance approaches. The need for longer term funding and involvement of the private sector underscores the importance of multi-actor collaboration and innovative funding for scaling NbS.




Key recommendations: Develop blended finance mechanisms and incentives to increase private sector investment, including risk-sharing models to help scale up and support NbS over the long-term. Strategic frameworks that embed economic sustainability (such as those combining spatial planning with early-stage enterprise support) could help cities explore self-financing pathways for NbS. For instance, initiatives that leverage opportunity mapping, nature-based business models, and partnerships to unlock public and private funding are demonstrating how governance innovation and open-source tools can support long-term investment, including through emerging carbon and ecosystem service markets.




KEY MESSAGE 4:

Co-creation and inclusion are emerging as powerful enablers of NbS, but require deeper institutional support, recognition of value pluralism, and sustained community stewardship. While co-creation can enhance procedural justice and local ownership, EU-funded frameworks often promote standardized approaches to NbS implementation that risks overlooking meaningful place-based values – particularly in regions with distinct socio-political histories or cultural views of nature.




Key findings: Participatory approaches to engage citizens in planning, implementation and monitoring are gaining traction, yet approaches often reflect a narrow, instrumental framing of nature. Greater recognition of the diverse values that people attribute to urban nature is needed, particularly those grounded in cultural, and relational perspectives.




Key recommendations: Design participatory processes that explicitly include diverse knowledge systems and value perspectives. Encourage municipalities to move beyond instrumental justifications for NbS and adopt more inclusive framings that reflect local values and worldviews. Support stewardship-based funding models that empower communities to sustain NbS over time. Local governments can strengthen ownership and long-term care by channeling resources through innovative mechanisms, such as innovation vouchers, that enable residents and local actors to co-develop and maintain NbS.




KEY MESSAGE 5:

Europe has a robust policy and regulatory framework for NbS, but further efforts are needed for policy coherence and institutional coordination. Regulatory and policy enablers of NbS exist across international, regional, and local levels. Some policies integrate multiple governance scales, while others focus on specific levels, such as municipal greening strategies or national restoration plans aligned with EU goals. Strengthening these connections will enhance NbS effectiveness.




Key findings: While frameworks like the EU Restoration Law can support urban NbS, local implementation often suffers from fragmented responsibilities, limited enforcement, and unclear regulatory pathways. Misalignment between governance levels and policy silos hinders coherent implementation. Uneven implementation can be observed across sub-regions, with more limited implementation in parts of Eastern and Southeastern Europe for example.




Key recommendations: Promote policy coherence and institutional coordination across governance levels that reduce siloed decision-making and foster collaboration across departments and stakeholders. Embed NbS targets in local plans and ensure regulatory clarity on procurement, land use, and performance standards, while aligning city and national actions with EU restoration and other European biodiversity goals to safeguard political and financial support.




KEY MESSAGE 6:

Technical gaps – notably in long-term monitoring and evaluation – undermine the sustainability and resilience of NbS. Many NbS are under pressure from climate extremes, limited maintenance capacity, and changing urban contexts, yet evidence on their long-term resilience is limited. These gaps are reinforced by unclear standards, fragmented responsibilities for upkeep, and short political funding cycles that favor quick wins over longitudinal learning.




Key findings: Droughts, such as those in 2018, have stressed urban trees and green infrastructure, revealing vulnerabilities in NbS design and management. Few projects systematically monitor degradation over time, and there is little data on how co-benefits evolve as NbS age. Compound events (e.g., heatwaves plus water restrictions) further expose these weaknesses, and without baselines and consistent indicators it is hard to distinguish normal aging from avoidable design or management failures.




Key recommendations: Expand research and funding for long-term monitoring of NbS performance and adaptive management. Cities should plan for changing functionality over time by designing NbS with built-in resilience to climate stressors. Set common indicators and minimum monitoring horizons (e.g., 5–10 years) tied to funding contracts, and require open data reporting so results are comparable and lessons can be scaled across cities.




KEY MESSAGE 7:

Scaling remains a key challenge despite successful local pilots. Scaling NbS to meet the full magnitude of urban challenges requires a better match between the size of interventions and the scope of environmental needs – particularly in Europe’s densely populated and highly planned urban landscapes. NbS often fall short of addressing the full scale of environmental and social challenges in cities, due to a lack of mechanisms for expanding reach.




Key findings: While successful pilots have scaled vertically (institutionally) and spatially (across sites) (e.g., Lisbon’s allotment garden network), most projects do not undergo such transitions. There is limited evidence of NbS being designed to match the scale of identified urban risks or ecological deficits.




Key recommendations: Develop needs-based scaling strategies that assess the scope of urban challenges and link them to appropriate NbS solutions. Foster horizontal, vertical, and temporal scaling by embedding NbS into city-wide planning instruments and aligning them with long-term development goals.
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1  Introduction



Nature-based Solutions are increasingly recognized worldwide and in Europe as critical solutions for addressing multiple societal challenges simultaneously, ranging from climate risks to biodiversity loss, human health and well-being.



[image: A landscaped boulevard contains lawns, shrubs, trees, and flowering plants between a roadway and historic buildings.]
A Green Promenade for Cagliari, Italy. Stefano Boeri Architetti, 2025.



1.1 Urban Nature-based Solutions in Europe

Nature-based solutions (NbS) are increasingly recognized worldwide and in Europe as critical solutions for addressing multiple societal challenges simultaneously, ranging from climate risks, to biodiversity loss, human health and well-being. Interest in urban NbS in Europe began over a decade ago, gaining momentum in 2014 when the European Commission formed an expert group to explore ways of reintegrating nature into urban areas (Faivre et al., 2017). An analysis of funding allocation data from the EU NbS Project Database (H2020, FP7, LIFE, BiodivERsA, and Interreg) shows that funding for NbS projects in European programmes increased significantly between 2011 and 2017, rising from under 25 million EUR (34.7 million USD) to over 100 million EUR (113 million USD) annually. Between 2017 and 2020, funding levels stabilized at just above 100 million EUR per year (EL Harrak and Lemaitre, 2023). Outside the European Union, NbS also gained traction as one of the main modern urban planning strategies (Dushkova et al., 2024). Across European cities, NbS have been implemented for many different reasons, including to provide multiple benefits for people and biodiversity, supporting the delivery of a diverse range of ecosystem services, from urban cooling and flood control benefits to water quality, public health, education, recreation, and more. For NbS to be effective, research and practice consistently emphasize the need for their adaptability to local social, ecological, geographic, economic, and political contexts (Albert et al., 2019; Andersson et al., 2019, 2021; Schröter et al., 2022).

Europe presents a complex mosaic of nations and historical regions, shaped by centuries of changing borders, alliances, and conflicts. While the European Union (EU) is the most influential transnational organization in the region, comprising 27 Member States with some benefiting from free movement of people and a shared currency (the Euro), Europe as a whole includes more countries—44 are considered in this study—integrated into various political and economic frameworks.

Europe is a region rich in biodiversity, encompassing diverse bio-climatic zones, landscapes, and geological features, each facing both distinct and overlapping social-ecological challenges. The continent’s diverse ecosystems range from rugged coastlines to towering mountain ranges, supporting an array of biodiversity. Western Europe is characterized by temperate climates, Mediterranean climates dominate the south, continental climates prevail in the east, and polar climates in the far north. Despite this natural wealth, Europe’s ecosystems are under growing pressure from climate change, a challenge especially acute in urban areas.

Currently, 75 percent of Europe’s population lives in cities, which is projected to rise to 85 percent by the end of the century (United Nations, 2018). Between 2018 and 2020, urban expansion occurred largely at the expense of heathlands and shrublands, contributing to land degradation and habitat loss (Maes et al., 2020). This trend, coupled with climate change, habitat fragmentation, and other human activities, intensifies the threats to local and regional biodiversity. Urban population growth also drives greater densification in cities, leading to significant variation in the quantity and quality of urban green and blue spaces. This highlights the potential of – and urgent need to – adopting and deploying urban NbS to enhance urban resilience and counter biodiversity loss.

Currently, 75 percent of Europe’s population lives in cities, which is projected to rise to 85 percent by the end of the century (UN, 2018). This highlights the potential of—and urgent need to—adopting and deploying urban NbS to enhance urban resilience and counter biodiversity loss.


Social-ecological Challenges in European Urban Areas

[image: A flooded urban street contains muddy water around haphazardly placed vehicles, apartment buildings, and trees. Emergency vehicles stand near the buildings.]
DANA in Valencia, Spain, October 2024. Manuel Pérez Garcia and Estefania Monerri Mínguez, 2024.


European urban areas face complex social-ecological challenges shaped by diverse climates, urban growth patterns, and environmental pressures. Cities in Europe are particularly vulnerable to the impacts of climate change. These include rising temperatures and more frequent extreme weather events, such as cloudburst precipitations, flooding (e.g., DANA in Valencia, Spain, October 2024) (Figure 3), storm surges (e.g., storm Bodil in Denmark, Dec 2013) and longer heat waves (e.g., heatwave in Southern Europe of July 2023). Dense infrastructure, impervious surfaces, and high population densities amplify these challenges, creating urban heat islands and increasing the risk of flooding.

[image: An uprooted tree rests on the ground with exposed roots and soil. Evergreen trees stand behind the fallen tree, with visible dry grass.]
Storm Bodil in Denmark, December 2013. julochka, 2013.


Urban growth has further complicated these issues. Expanding populations, driven largely by net migration and immigration, have increased densification in many cities, shifting trends from earlier periods of declining population density (e.g., 2006–2012) to increasing density between 2012 and 2018 (Cortinovis, Geneletti and Haase, 2022). This densification pressures critical urban services and has contributed to unsustainable land-use practices, such as increased soil sealing and the loss of peri-urban agroecosystems. These trends undermine ecological balance and exacerbate vulnerabilities to climate change. Urban regeneration is another pressing concern. Many neighborhoods experience economic and social decline, requiring opportunities for revitalization by improving public spaces and fostering community well-being (Zwierzchowska et al., 2019). Moreover, urban densification often reduces green spaces per capita, often falling below global recommendations (Kabisch et al., 2016; Wolff and Haase, 2019) and making it harder to provide adequate recreational areas for residents. This scarcity can negatively impact public health, as green spaces are essential for physical activity, mental well-being, and social cohesion. Therefore, integrating green infrastructure into urban planning is vital to ensure that as cities grow denser, they remain livable and resilient, offering residents the benefits of nature amidst urban landscapes.

[image: A thematic map presents the Mediterranean region with color gradients across land and sea. Italy and coastal areas appear with dark red and orange shaded patterns.]
Heatwave in Southern Europe, July 2023. The European Space Agency, 2025.


These trends have informed the creation of the EU’s Urban Agenda, which defines 14 priority areas below. Central to this framework are the EU Climate Law, which establishes legally binding targets to achieve climate neutrality by 2050, and the EU Biodiversity Strategy, which aims to restore ecosystems, protect natural habitats, and promote sustainable urban development. A recent and globally pioneering example of the EU’s growing emphasis on biodiversity is the Nature Restoration Regulation, which obliges member states to restore degraded ecosystems—including those in urban areas. Together, these initiatives highlight the critical role of NbS as strategic approaches to integrate nature’s structure and processes into urban settings, thereby addressing environmental challenges while supporting broader EU climate and biodiversity goals (European Commission, 2024).



1.2 The State of Knowledge on Urban Nature-based Solutions in Europe

NbS in Europe are now a cornerstone of efforts to tackle the intersectional challenges of climate change, public health, and biodiversity loss, leading to numerous initiatives to test and refine their applications. Europe has also emerged as a global leader in urban NbS research. Europe and Asia account for the highest volume of empirical, place-based research on urban NbS through studies that document real-world interventions, projects, or case studies (Figure 1). This regional pattern reflects where urban NbS have been most actively studied in practice over time, while highlighting persistent geographic imbalances: regions such as Latin America & the Caribbean (LAC), Oceania, Africa, and the Middle East & North Africa (MENA) remain comparatively underrepresented in the literature.

Europe’s research leadership is further emphasized in Figure 2, which shows the proportion of Europe-affiliated authors contributing to urban NbS publications across different world regions. European researchers dominate the literature within their own region and maintain a strong presence in studies focused on other parts of the world, including LAC, Africa, Oceania, and MENA. While their representation is relatively lower in publications focused on the US & Canada and Asia, European-based authors remain more consistently represented across all global regions than those from any other region. This illustrates Europe’s outsized role not only in producing urban NbS research, but also in shaping the global knowledge discourse.

[image: A line graph compares regional case counts from 2015 to 2023. Europe records the highest growth, followed by Asia, Africa, and other countries.]
Figure 1: Regional Distribution of Empirical Academic Literature on Urban Nature-based Solutions (2015–2023).


However, despite this strong academic foundation, mainstreaming the NbS concept in practice continues to face significant barriers. These include a lack of policy integration across administrative silos, limited technical expertise and standardization compared to grey infrastructure, and insufficient engagement of local communities in NbS planning and implementation.

Previous assessments and databases have significantly contributed to the research and implementation of NbS across Europe, notably to better understand those challenges and propose ways to overcome them. For instance, the BiodivERsA network, funded by the EU, has advanced NbS research by coordinating and supporting biodiversity research programs across Europe, producing guidelines on NbS best practices, and assessing the contributions of NbS to biodiversity and climate resilience (Akoumianaki and Pakeman, 2023). Similarly, the EKLIPSE Expert Working Group has put together assessment frameworks for evaluating and supporting the planning of NbS (Raymond, Breil, et al., 2017). NetworkNature’s own NbS knowledge assessment has supported the making of an NbS Roadmap for the EU (EL Harrak and Lemaitre, 2023), notably to bridge the gap between NbS research and implementation and to integrate NbS research and innovation into policy. The Oppla information hub (https://oppla.eu/) is an online open-access repository of EU NbS projects and toolkits. Through its atlas, The NATURVATION 2017-2022 project documented over 1,000 NbS cases across Europe and beyond, leading to the most comprehensive database of urban NbS projects to date. We build on these approaches to provide an updated regional assessment of the state of knowledge and practice of NbS in Europe.

[image: A chart compares values for Europe, LAC, Africa, Oceania, MENA, the US and Canada, and Asia. Europe has the tallest bar, while Asia has the shortest.]
Figure 2: Proportion of Europe-Affiliated Authors Contributing to the Urban Nature-based Solutions Literature Across Regions.



Note: The proportions shown do not add up to 1, as papers may contribute to multiple regions through either author affiliation or study focus. Each paper can be counted once per region based on the diversity of author affiliations. For instance, a paper with authors affiliated in Europe (3), US & Canada (2), and LAC (1) would contribute one count to each of those regions. Additionally, if a paper addresses multiple regional case studies (e.g., Africa and Europe) and includes author affiliations from Africa (1) and MENA (2), those affiliations would each be counted once under both regions. All author affiliations were counted, including when an author had multiple affiliations.





1.3 Contributions of This Report

The European Regional Roadmap for Urban Nature-based Solutions is one of seven regional assessment reports in the NATURA Global Roadmap for Urban Nature-Based Solutions. This effort builds on previous assessments and databases, specifically focusing on urban contexts. The report argues that despite the wealth of knowledge in the region, many knowledge gaps remain in the urban context, which limits the ability of urban policymakers, planners and city dwellers to implement NbS effectively. The urban focus of this NbS assessment is particularly relevant for the region, as European cities are increasingly leveraging NbS to integrate biodiversity into urban spaces, delivering essential ecosystem services and enhancing the quality of life for residents. We provide key findings from this regional contribution to the global assessment process. Advancing from previous assessments and databases mentioned in 1.2, the primary contribution of this report lies in its mixed and empirically grounded methodology. This report integrates insights from an extensive review of academic and grey literature, and the collective expertise of a multidisciplinary expert group. Furthermore, it is enriched by granular data derived from 21 regionally representative case studies, offering context-specific examples of how NbS are implemented and operate across diverse urban settings.







2  Scope and Process


[image: A residential complex overlooks a canal bordered by trees and walking paths. Apartment buildings contain balconies with planted vegetation.]
The Ca’delle Alzaie residential project in Treviso, Italy. Stefano Boeri Architetti, 2021.



2.1 Overall Approach

This report is part of the NATURA Global Roadmap for Urban Nature-based Solutions—a coordinated initiative to synthesize the state of knowledge and practice across seven world regions (US-Canada, Latin America & the Caribbean, Europe, the Middle East & North Africa, Africa, Asia, Oceania). The methodology follows a framework used across the global and other regional assessments, enabling both cross-regional comparison and region-specific analysis.

Within this shared framework, the European report offers a comprehensive perspective on NbS in European cities, drawing on two main sources of knowledge: a review of evidence from research on urban NbS and a set of case studies of practice that detail the operationalization of urban NbS. This dual perspective is further enriched by the expert knowledge of the authorship team, which not only validates the process but also provides additional insights into the European urban NbS landscape. The aims and objectives of this report are threefold: (1) to explore patterns and trends in NbS research across the region, (2) to highlight case studies that demonstrate how NbS are being integrated into policy, planning, and practical implementation, and (3) to synthesize existing knowledge, identify key knowledge gaps, and highlight opportunities for scaling and adapting NbS to different contexts. This process was carried out through an iterative, collaborative and consensus-oriented co-production approach, drawing on regional expertise and global coordination to ensure both comparability and local relevance (Figure 3).

[image: A circular framework places the Europe Regional Roadmap at the center with three connected sections of evidence, expert knowledge, and grounded practices around it.]
Figure 3: Integrative approach to the NATURA Europe Roadmap for Urban Nature-based Solutions.




2.2 Methods to Assess the State of Research

To assess trends and gaps in current urban NbS research, the team applied a three-part methodology designed to capture both broad patterns and detailed insights across the field. These methods formed part of a coordinated approach used in regional assessments for the NATURA Global Roadmap, enabling comparative analysis across regions and the global literature. This approach synthesized publication trends, thematic focus, and geographic distribution in the peer-reviewed literature. Grey literature was also included selectively to fill gaps where peer-reviewed material was scarce. Literature reviews included a rapid assessment, a review of reviews and a systematic mapping (see Appendix 7.1 for details)


Rapid Assessment

The team conducted a broad, high-level scan of English-language academic literature on urban NbS and related concepts (e.g., Ecosystem Services, Green Infrastructure, etc.), mapping when and where NbS appeared in comparison to similar terms and highlighting regional hotspots and publication trends over time. A systematic search was carried out in SCOPUS, and bibliometric analyses were performed to examine the evolution and distribution of the literature.

 

Review of Reviews

A targeted review was undertaken to synthesize trends, knowledge gaps, and recurring challenges as reported in existing review articles on urban NbS. Using defined search queries, review articles were identified and screened for relevance to urban contexts, NbS-related concepts, and systematic or scoping methodologies. Data extraction was guided by a structured matrix, adapted from prior work, to capture key information on NbS concepts, review types, thematic and geographic trends, and gaps across ecological, social, and governance dimensions.

 

Systematic Mapping

This most granular phase focused on primary studies explicitly engaging with the term “Nature-based Solutions” in urban contexts. Only empirical, place-based articles were retained following a rigorous screening process, resulting in a curated dataset. Geographical, bibliometric, and thematic trends were analyzed using RStudio and VOSViewer, with content analysis based on a validated text-mining approach to assess how societal challenges and ecosystem types are addressed across regions.





2.3 Methods to Assess the State of Practice

The review of practice aimed to build a regional profile of urban NbS implementation through a set of representative case studies, selected via an expert-based process. The goal was not to compile an exhaustive inventory, but to reflect the diversity of NbS types, geographies and implementation contexts across Europe. The selection process followed four main steps (Figure 4).

[image: A four-step workflow presents scanning and compilation, screening, refinement with internal review, and final selection.]
Figure 4: Steps of the Case Study Selection Methodology.


 

STEP 1

Scanning & Compilation

The initial pool of cases was drawn from BiodivERsA-funded projects (2015-2021), prioritized for their robust and accessible data. To assess the representativeness of these cases, the pool was cross-checked against the NATURVATION project’s Urban Nature Atlas, which catalogues NbS in 100 European cities (See Appendix A for details). Additional sources included grey and academic literature as well as cases identified through the professional networks of the European Node and contributing authors.

 

STEP 2

Screening

A set of agreed criteria guided the screening process:


	Representation: Ensuring diversity of geographical locations, NbS types (e.g. parks, gardens, green roofs) and societal challenges addressed (e.g., water management, regeneration, land-use, urban development).

	Availability of information: Prioritizing cases with sufficient, verifiable documentation to support thorough analysis, including details on drivers, challenges addressed, NbS types, intervention scales, financing arrangements, institutional instruments, actors, ecosystem services provided, and implementation challenges.

	Collaboration and previous knowledge: Given preference to cases where European Node members had direct knowledge or experience, enabling deeper contextual understanding.




 

STEP 3

Refinement & Internal Review

The pool was refined through iterative internal discussions to balance representativeness and thematic coverage. Identified gaps—particularly geographic and sectoral—were addressed by supplementing the initial selection with new case studies sourced through extended networks. This ensured broader coverage across Europe’s varied socio-ecological and governance contexts.

 

STEP 4

Final Selection

The final shortlist of 21 case studies was confirmed through collaborative synthesis workshops held in Copenhagen (DK), Miami (USA), Trento (IT), and Helsinki (FI). These workshops brought together contributing authors to synthesize and finalize findings into a coherent narrative for the roadmap.

The selected case studies represent a geographically diverse sample, spanning Northern, Western, Central, and Southern Europe (Figure 5). However, fewer case studies were available from Eastern and Southeastern Europe and the Baltic region. These gaps reflect limited accessible and language barriers that constrain access to relevant information. Addressing these challenges in future research will be critical to develop a more comprehensive understanding of NbS implementation across Europe’s diverse urban contexts.

[image: A map labels countries across Europe, including Iceland, Ireland, France, Germany, Spain, Italy, Poland, Sweden, Finland, and Greece.]
Figure 5: Europe’s Regional Delineation Used in This Report. The boundaries and names shown, and the designations used on the map do not imply official endorsement or acceptance by NATURA




2.4 Team and Positionality

This report is the product of a collaborative effort by a core team of eight Europe-based researchers from diverse disciplinary backgrounds, including natural resource management and governance, urban planning, ecology, and sustainability science. While our geographic base inevitably informs our perspective – particularly through exposure to European policy frameworks and cultural assumptions, for example on human-nature relationships – we have actively worked to expand the scope of our understanding through disciplinary dialogue and engagement with global knowledge.

We acknowledge the limitations of our team’s composition, including the absence of direct representation from Eastern European contexts. To help address this, we have incorporated case studies and literature reflecting region-specific practices. Recognizing that academic work can sometimes overlook practice-based insights, we also sought to reflect practitioner knowledge by drawing from grey literature and field-based reports.

The relevance of the EU and the EC in the transnational environmental policy sphere must be carefully acknowledged. This leadership also needs to critically reflect on Europe’s historical context and current global influence, including the legacy of post-colonial policy dynamics and the transfer of policy ideas within and beyond European borders. The NATURA European Roadmap aims to contribute to a more inclusive, pluralistic, and equitable framing of NbS. This process begins by acknowledging the inherent biases in the report’s creation and highlights the critical role of external collaborations and knowledge-sharing.

[image: Two people write on printed worksheets during a workshop. Papers, colored cards, pens, and a water bottle rest on the table.]
Natalie Gulsrud and Eugenia Castellazzi having a discussion at the NATURA All-Hands Meeting in Miami. Loan Diep, 2024.








3  State of Urban Nature-based Solutions Research and Practice in Europe


[image: A modern high-rise building features stepped balconies filled with trees and vegetation. Pedestrians and cyclists pass along the street below.]
The Wonderwoods vertical forest project in Utrecht, the Netherlands. Stefano Boeri Architetti, 2025.



3.1 Trends


3.1.1  Adoption of Nature-based Solutions and Related Concepts in the Region


KEY FINDING 1:

Europe’s leadership in NbS is rooted in a long tradition of urban greening, reinforced by the strategic definition, substantial funding and promotion of NbS as a unifying concept with global reach. However, publication trends show that terms like ecosystem services and green infrastructure still dominate European literature



Europe’s leadership in NbS is grounded in a longstanding tradition of urban greening that predates the concept itself. European cities have historically implemented a wide range of practices to manage water, heat, biodiversity, and urban livability – often without referring to these efforts as “nature-based solutions.” With the emergence of the NbS concept in the 2010s, largely propelled by EU institutions, the European Commission took a proactive role in defining and mainstreaming NbS as an umbrella concept. The European Commission has invested over €100 million annually in NbS-related programs since 2017, supporting thousands of projects under Horizon 2020 and other frameworks (European Commission, 2025). These efforts – alongside an increasingly rich scientific knowledge base and the active involvement of municipalities – have made Europe a global reference for urban NbS development.

[image: A line graph compares ecosystem-related topics from 2006 to 2024. Ecosystem Services reaches the highest values, while the others are lower.]
Figure 6: Trends in Top 10 NbS-Related Concepts in Urban Academic Literature: Europe (2005–2024). Note: Only papers that include a selected concept that appear in the tile, abstract, or author keywords of an article appear here.


Given the EU’s central role in conceptualizing and promoting NbS, the European Commission’s definition has been widely adopted across the region. This definition frames NbS as actions “inspired and supported by nature, which are cost-effective, simultaneously provide environmental, social, and economic benefits and help build resilience” (European Commission, 2015). In practice, the concept encompasses a broad range of related strategies, including restorative solutions (e.g., ecological and landscape restoration and rehabilitation), issue-specific strategies (e.g., ecosystem-based adaptation and disaster risk reduction), infrastructure-focused (e.g., green infrastructure development), management practices (e.g., integrated coastal zone and water resource management) and protection (e.g., area-based management and conservation) (Cohen-Shacham et al., 2019).

This diversity of approaches is reflected in the academic literature. The rise of peer-reviewed publications for NbS-related concepts from 2005-2024 shows that ecosystem services, green infrastructure, urban greening, and only more recently nature-based solutions have dominated the field, while others like disaster risk reduction and ecosystem restoration are emerging but remain less prevalent (Figure 6). Additional terms like water sensitive urban design (WSUD), low impact development, sustainable urban drainage systems (SUDS) and ecological engineering (European Commission, 2023) are also used to reflect specific disciplinary or sectoral approaches. While many European cities adopt the EC definition directly, others tailor the framing to address particular local challenges or socio-environmental goals. In some cases, innovative concepts like URBiNAT’s “healthy corridors” show how NbS are being adapted through participatory design and culturally grounded approaches.



3.1.2  Types of Nature-based Solutions Projects


KEY FINDING 2:

The influence of compact city planning and urban densification drives the predominance of NbS focused on creating new green elements or modifying existing ecosystems. The limited emphasis on ecological conservation and restoration in urban contexts limits opportunities to preserve remnant biodiversity and enhance ecological connectivity.




Nature-based Solutions Projects Typologies

The European Commissions defines NbS as an umbrella term that includes different actions to sustain and maintain biodiversity and enhance human well-being. One of the most common ways to classify NbS in Europe is based on the degree of human intervention and ecosystem modification, typically distinguishing three main types – though the boundaries between them are highly fluid (Eggermont et al., 2015). In urban contexts, however, the predominance of NbS focused on creating new green elements or modifying existing ecosystems reflects the influence of compact city planning and urban densification (Evers, Katurić and Van Der Wouden, 2024). For instance, urban NbS often take the form of new or transformed green and blue infrastructure – such as green roofs, rain gardens, and bioswales – which aim to maximize multifunctional ecosystem services within constrained city spaces.

When it comes to the type of ecosystems where NbS projects are implemented, we can see that, according to empirical urban nature-based solution studies, Europe mirrors the global trend (Figure 7). Green ecosystems (primarily vegetated areas such as parks, forests, gardens, and green roofs) are the most prominent in the literature, making up over half of the studies that specify an ecosystem type. Blue ecosystems, including lakes, rivers, and marine environments, as well as Blue-Green ecosystems, which integrate transition zones dominated by water and vegetation (e.g., wetlands, riparian areas), are also represented but to a lesser extent. Brown ecosystems, such as brownfields and post-industrial or derelict sites undergoing ecological regeneration, are rarely studied in comparison. In the Europe-focused subset, Green ecosystems are even more dominant. Blue and Blue-Green ecosystems maintain similar proportions, and Brown ecosystems remain the least studied across both scales.

[image: A pair of bar charts compares Global and European percentages for Green, Blue-Green, Blue, and Brown categories. Green records the highest percentage.]
Figure 7: Proportion of Ecosystem Types Addressed in Empirical Urban Nature-based Solutions Studies: Global vs. Europe. Note: Only studies that mention an ecosystem type in the title, abstract, or authors keywords are included in this figure. Proportions shown do not add up to 1, as one paper may include multiple ecosystem types.


[image: A pair of views of the area before and after landscape development. The first view contains bare gravel, while the second has a paved pedestrian path.]
Implementation of an extensive green roof on top of the new IKEA building in the fast-developing neighborhood of Vestebro, Copenhagen, Denmark. Oriol Garcia-Antúnez, 2025.


NbS in Europe range across a spectrum from protecting natural areas with minimal human intervention to modifying or creating entirely new green and blue infrastructure in urban environments. This flexibility allows NbS to function as both physical spaces – like parks or community gardens – and management practices – like rewilding or wetland restoration – offering multifunctional benefits such as cooling, stormwater control, and habitat creation. Yet, as observed in practice (see Appendix B), the current trend in Europe particularly emphasizes what is referred to as Type III interventions, i.e., the creation of new elements or redesigned spaces, that align with the compact city model. These include interventions like green roofs for urban heat mitigation or rain gardens for stormwater management, which are particularly effective for addressing localized needs for biodiversity support, climate adaptation, and social cohesion. Type I NbS that are conservation and restoration-based – such as those preserving remnant forests or rehabilitating degraded ecosystems – remain less common in urban environments, limiting opportunities to enhance landscape connectivity and protect existing biodiversity hotspots. As also observed in practice, a few projects integrate Type II restoration approaches.

This utilitarian model underscores the need for more balanced approaches that also prioritize long-term ecological integrity. Preserving natural areas may hinder urban expansion or redevelopment, creating a potential conflict with goals aimed at achieving biophysical, biodiversity-supportive cities. Additionally, the scale of NbS projects plays a crucial role in their effectiveness. Smaller projects, while more feasible, may lead to a problem of scale misfit, where solutions, though relevant in principle, fail to address the magnitude of urban challenges. This mismatch can result in interventions that are insufficient to mitigate issues such as climate change impacts, biodiversity loss, or urban flooding. Therefore, it is essential to carefully consider both the type and scale of NbS in urban planning to ensure they effectively contribute to sustainable and resilient city development.

[image: A heat map compares ecosystem types with societal challenges. Darker cells indicate higher counts, while lighter cells indicate lower counts.]
Figure 8: Co-occurrence of Ecosystem Types and Societal Challenges in European Academic Literature on Urban Nature-based Solutions.


Societal Challenges Addressed

The NbS interventions in the European region address diverse urban challenges (Figure 8), depicting the potential of NbS to deliver a wide range of benefits and co-benefits. The most studied ecosystem types are general green spaces and stormwater infrastructure, in relation to heat, flood and stormwater management. Green spaces are also studied in relation to water and air quality, health and wellbeing, which reflects how urban NbS provide opportunities for social revitalization in neighborhoods experiencing economic and social decline (Zwierzchowska et al., 2019), as well as access to spaces supporting mental and physical health in densely populated areas (Vujcic et al., 2017; Kolokotsa et al., 2020). Stormwater infrastructure also appears prominently, especially in relation to flood and water security challenges. Lastly, urban forests are also a predominant NbS type addressing primarily urban heat and air quality challenges.

The creation of greenery and regeneration of urban areas indirectly contributes to addressing other sub-challenges, including considerations of air quality, water management, social well-being, and socio-economic development. Climate change mitigation and adaptation are among the most important considerations when creating climate-resilient cities. Here, NbS such as green roofs, urban forests, and permeable surfaces, provide practical ways to enhance climate resilience by cooling urban areas, capturing carbon, and managing stormwater. The importance of (storm)water management in NbS is well-recognized, as it features prominently in high-level policies like UN-HABITAT and has influenced local strategies, such as the Copenhagen Climate Adaptation Plan. Similarly, sustainable water management and coastal protection are vital. Rising flood risks and sea levels can be addressed with NbS like rain gardens, wetlands, and coastal buffers, which naturally retain water and prevent erosion, safeguarding vulnerable urban and coastal areas.

[image: A pair of bar charts compares Global and European percentages across climate hazard, climate stressor, environmental pollution, and others.]
Figure 9: Proportion of Societal Challenges Addressed in Empirical Urban Nature-based Solutions Studies: Global vs. Europe.


When comparing the societal challenges addressed in empirical urban NbS studies globally and in Europe, several patterns emerge (Figure 9). The European urban NbS literature largely mirrors global trends, with climate-related challenges – particularly acute hazards like flooding and droughts, as well as long-term stressors such as sea level rise – being the most frequently addressed. This alignment reflects the central role of climate adaptation in NbS research worldwide and highlights Europe’s significant contribution to shaping this agenda. Another commonality across both scales is the relatively limited attention given to biodiversity loss and human–nature connectedness, indicating persistent underrepresentation of these dimensions. In contrast, European studies place comparatively greater emphasis on challenges such as environmental pollution, public health, and social inclusion, likely reflecting the region’s policy priorities and broader socio-political context.

While urban NbS can play a significant role in addressing a wide range of societal challenges, it is crucial to recognize that their effectiveness varies depending on the nature of the challenge. Some challenges have a more direct and well-established link to NbS, while others require further research to fully understand their interactions and dependencies. For example, NbS can directly contribute to climate adaptation, where their benefits are well-documented. However, their role in addressing systemic social and economic issues – such as poverty, socio-economic vulnerability, and segregation – requires more nuanced integration with broader infrastructural, economic, and political structures. While environmental justice and anti-green gentrification considerations are essential in NbS planning, NbS alone cannot overcome the deep-rooted political-economic structures that drive inequality (Lampinen et al., 2021; Kato-Huerta and Geneletti, 2022; Anguelovski and Corbera, 2023). Similarly, while NbS contribute to public health and well-being by improving air quality, providing access to green spaces, and mitigating urban heat, their impact on broader social determinants of health – such as income, housing, and education – remains less direct and requires further study.



3.1.3  Actors, Partnerships, and Finance


KEY FINDING 3:

NbS practices are increasingly managed through multi-actor partnerships while being supported by new funding models, largely catalyzed by Horizon 2020 and Horizon Europe and complemented by independent initiatives from various government levels.



NbS projects in Europe demonstrate a complex set of partnerships fundamentally shaped by EU funding instruments, which explicitly require multi-stakeholder engagement. For this reason, urban NbS practices in the region involve diverse categories of partners, including governmental bodies (particularly prominent at municipal levels), academic institutions, SMEs/businesses, and civil society organizations. The high prevalence of governmental partners, especially local authorities and municipalities, reflects the policy-driven nature of European NbS initiatives, with these authorities playing crucial roles in regulation, urban planning, policy support, and actor mobilization. In some case studies, public partner collaboration is enriched by a diverse network of institutionalized NGOs such as WWF and other local NGOs.

EU funding mechanisms, particularly through Horizon Europe, play a crucial role in fostering collaborations by bringing together diverse academic, governmental, and private stakeholders (see Box 1). Many projects are funded through Horizon Europe because it provides explicit funding specifically designated for NbS-related research, implementation, and scaling. NetworkNature is a key initiative in this space. As an EU-funded Coordination and Support Action, it connects over 100 Horizon 2020, Horizon Europe, and EU Mission projects on NbS, representing a significant share of EU investment in NbS research and innovation. It provides a central coordination platform for the European NbS R&I landscape and supports the EU Research and Innovation Roadmap through its Task Forces and thematic work on policy, governance, finance, and standardization. However, other EU funding programs (see for example LIFE, INTERREG) also support initiatives that contribute to NbS, even if they are not exclusively framed around NbS. These programs often fund projects related to biodiversity conservation, climate adaptation, and sustainable land and water management, complementing the more targeted NbS funding streams under Horizon Europe.

The European urban NbS literature largely mirrors global trends, with climate related challenges – particularly acute hazards like flooding and droughts, as well as long-term stressors such as sea level rise – being the most frequently addressed. This alignment reflects the central role of climate adaptation in NbS research worldwide and highlights Europe’s significant contribution to shaping this agenda.

Specific NbS interventions have been implemented across Europe through public funding in programs such as Horizon 2020 and Horizon Europe (European Research Executive Agency, 2025). The predominance of EU-origin cases can be attributed to EC funding schemes providing access to abundant, detailed information and addressing various environmental and social challenges. For example, the EC invested 887 million euros (about 1.050 billion USD) in NbS-related initiatives, thus supporting 105 projects (in both urban and non-urban areas). Moreover, multiple financial mechanisms have emerged, often in collaboration with these programs, including joint partnership initiatives involving EU Member States and seed funding from private foundations and companies. According to the NATURVATION Atlas, nearly 75 percent of NbS projects are financed through public sources, such as direct funding, subsidies, and public budgets.


BOX 1 Actors and Partnerships in Sofia (Bulgaria)

The six-year URBiNAT project (2018-2024) focused on regenerating and urbanizing deprived social housing by implementing NbS. The case study in Sofia presented a complex interplay between traditional municipal administration and innovative participatory approaches. Sofia Municipality led the initiative at its core, with involvement from both central and district-level administrations, highlighting a multi-tiered local government engagement. This collaboration was complemented by a partnership with the University of Architecture, Civil Engineering and Geodesy, bringing academic expertise into urban planning. The project’s governance model emphasized stakeholder involvement and citizen engagement through the Living Lab approach in Nadezhda district, aiming to co-create the Healthy Corridor concept. The participatory approach sometimes encountered friction with established structures, balancing the need for administrative procedures with flexibility. The municipal team demonstrated adaptability as the project progressed, evolving to meet changing needs. While communication challenges remained within the team and with external partners, this governance model aims to bridge traditional frameworks with innovative practices by navigating the complexities of inter-sectoral coordination and integrating diverse actors in planning and implementing NbS.



The cross-sectoral approach to implementing NbS – emphasizing collaboration among stakeholders through financial, regulatory, and other instruments (European Commission, 2023b) – has helped catalyze private sector investment in NbS. The European Investment Bank’s 2023 report, Investing in Nature-based Solutions (Hudson, Hart and Verbeek, 2023), explains that while public funding from the EU, national, and local levels is still the main source, interest from private investors – especially banks and financial institutions – is steadily growing. Despite private finance making up the majority of funding in only 3 percent of NbS initiatives, it can play a critical role in unlocking blended finance models. These multi-sectoral mechanisms combine public and private resources, aligning financial returns with ecological benefits (see Box 2, appendix EU_19).


BOX 2 Seed private funding in Rumon (Italy)

[image: A group of people gathers in an open field around young trees. Several participants hold tools or stand near newly planted vegetation.]
Volunteers at a public garden in Rumon. Antonio Luizo and Elisa Debbi, 2025.


The case study in Finale Emilia, Italy, is an interesting example of private and mixed financing built on a local active citizenship effort (see appendix EU_19). Rumon began as a self-funded project, supported by 4,000 EUR (4,212 USD) in private donations and an 800 EUR (842 USD) contribution from Manitese social cooperative. A local bank foundation, Fondazione Cassa di Risparmio of Mirandola, contributed an additional 4,000 EUR (4,212 USD) , enabling the purchase of an irrigation system and event support. The project also received private donations. The ‘Free Trees’ festivals (November 2022 and April 2023) funded two rounds of tree plantings through the regional ‘Roots for the Future’ program, which offers free young trees to Emilia Romagna residents. In 2024, Rumon joined Manitese cooperative, gaining access to official funding opportunities as a member of the National Third Sector Register (RUNTS), while still relying on volunteer support.





3.1.4  Inclusion and Participation


KEY FINDING 4:

Participatory approaches to NbS are increasingly common across Europe, but often fall short of meaningful co-creation, with limited engagement of marginalized groups.



In Europe, mechanisms for inclusion are widely recognized as a critical component of NbS. Co-creation helps ensure that different voices are heard and that solutions match local needs (Frantzeskaki and Kabisch, 2016; Haase, 2017). Without a critical reflection on the diversity of voices and their degree of influence, NbS can miss the mark or even worsen inequalities, especially if engagement is only symbolic and does not influence decisions (Dushkova and Haase, 2023). Setting up meaningful participation, however, takes time, resources, and trained staff. It also requires funding schemes that support long-term involvement. While social and cultural benefits of participation are often mentioned, the difficulties – such as tensions in group dynamics – are still not well studied (see Section 3.6). Even so, advanced practices are emerging, showing how inclusive processes can make NbS more just and transformative.

Participatory approaches aim to incorporate diverse stakeholder perspectives into planning and implementation processes, ensuring that NbS address local needs and priorities (Raymond, Frantzeskaki, et al., 2017). Common mechanisms include public consultations, stakeholder advisory groups, participatory workshops, and deliberative forums. However, without genuine co-creation and participation, there is a risk that NbS fail to adequately reflect local needs, leading to reduced effectiveness, public resistance, or unintended inequities in outcomes. Tokenistic participation, where involvement is limited to superficial feedback collection without meaningful influence on decision-making, undermines trust and the legitimacy of NbS initiatives. Moreover, organizing systematic and meaningful participation is inherently complex and time-intensive, requiring tailored funding schemes and capacity-building efforts for facilitators and administrators. Social justice, cohesion, and equity are frequently considered essential to well-planned NbS, and cultural and social aspects are often highlighted as co-benefits, particularly through co-creation activities (Castellazzi, Hakkarainen and Raymond, 2024). Still, they are not analyzed in depth, and challenges or tensions are usually overlooked (as explored in section 3.6). However, more advanced practices are emerging where stakeholders, including vulnerable groups, actively shape NbS strategies.

The principles of social inclusion, justice and participation are the cornerstones of procedural justice and innovative co-creation processes. Knowledge co-creation, as articulated through phases of co-diagnostics, co-design, co-implementation, co-monitoring/evaluation, and co-amplification/replication, provides a structured framework for engaging diverse stakeholders and addressing social disparities (Clever Cities, 2021; European Commission et al., 2023). By involving vulnerable groups, as seen in Belfast’s community-led garden initiatives (see Box 3), Zagreb’s therapeutic garden or Glasgow’s long-term environmental planning, co-creation enables historically marginalized communities to shape urban interventions actively, aligning NbS with their specific needs and priorities (Baud et al., 2021; European Commission, 2023a).


BOX 3 Co-creation in Belfast (Ireland)

[image: A group of people works within marked soil plots in an open field. Buckets, tarps, tools, and wooden stakes surround the excavation area.]
People coming together at a community garden in Belfast. Emma Campbell, 2025.


Different kinds of people led different stages of co-creation in the UPSURGE project’s Belfast demonstrator. At the beginning of this project, Queen’s University, Belfast’s Architecture department devised engagement approaches for the co-diagnostics and co-design stage. Once the site was co-designed, Belfast City Council developed closer working relationships with key collaborators, such as the community group Friends of the Field. These relationships focused on co-designing individual plots, such as for the planned community garden, and exploring opportunities for collaborative construction (co-implementation), citizen-science (co-monitoring) and sharing responsibility for site management (co-governance). Over time, Friends of the Field were supported in leading bottom-up co-creation engagement through on-site events. For example, in March 2024, they hosted an open day for a community garden with activities such as gate painting, willow-weaving for raised beds, and bamboo hut construction.

[image: A printed map contains hand-drawn routes, arrows, notes, and spaces. A hand writes with a pen while another points toward the map.]
Participants ideating local NbS structures. Emma Campbell, 2025.


Designing and implementing NbS in a post-conflict city like Belfast has proven complex. The emerging concept of co-creation has required significant trial and error, as the team navigated the need for diverse skills and roles throughout the project’s phases. While shared responsibility in facilitating co-creation was intended to foster inclusivity, it sometimes led to frustration and confusion among collaborators, who questioned the project’s leadership and coordination. Despite these challenges, one effective approach has been to empower bottom-up actions directly on-site. This grassroots involvement has granted citizens a tangible sense of agency, allowing them to engage meaningfully with the project. Hands-on participation has positively influenced governing bodies too by encouraging them to accelerate change, decant power structures and open pathways for future NbS initiatives.



Co-creation approaches emphasize working together to develop solutions, drawing on the idea of collaborative innovation promoted by the EU. This approach is held to ensure a fair and inclusive transition toward climate resilience (European Commission, 2013). As projects like UNaLab and Connecting Nature illustrate, co-creation goes beyond consultation, embedding citizens directly in decision-making, thus decentralizing power and enhancing social inclusion (Hölscher et al., 2023; UNaLAB Toolkit, 2024). For example, initiatives like Intercommunal Dune Management in Gâvres utilize citizen monitoring to increase transparency and trust. This shows that co-creation fosters awareness and mitigates tensions around resource allocation or environmental interventions (Wilk et al., 2020; Hölscher et al., 2024).

Procedural justice in NbS is further promoted by expanding models of engagement to include stakeholders such as scientists and researchers who advocate for environmental perspectives often overlooked in urban planning (Vignola et al., 2009; Carayannis, Barth and Campbell, 2012; Demuzere et al., 2014). This diversification ensures that NbS projects are ecologically informed, sustaining human and environmental health. In light of reduced public budgets for the operational management of green spaces, some projects have explored the potential for non-governmental actors to take on roles in place-keeping. The Krakow Green Krupnicza case exemplifies this and demonstrates how engaged local citizens can serve as stewards and maintainers of these projects over time. However, for co-creation to better represent the needs of diverse groups, challenges like funding, long-term governance, and public acceptance must be addressed (Schmalzbauer, 2018; International Union for Conservation of Nature, 2020; Seddon et al., 2020; European Commission, 2023a).

The practice of urban NbS in the region relies on various participatory mechanisms that integrate non-governmental actors and civil society into NbS decision-making processes. One example is the application of Module III, “Deliberative Co-Creation”, from the INTERLACE assessment framework (Langemeyer et al., 2022). This approach was used to elicit social demands of different social groups for ecosystem services, informing the restoration of the Congost River in the city of Granollers as part of the CO-CO-NAT 2025 project. Another example is the use of a Public Participatory Geographic Information Systems (PPGIS) surveys. This method engaged local residents to identify social values assigned to specific places and potential justice concerns related to implementing urban NbS, as demonstrated in the Hørgården case (Maurer et al., 2023).

Despite the attention to co-creation processes, the question of ‘NbS for whom?’ remains an active area of attention. While involving people in nature-led projects is often easier than other urban projects, a broad spectrum of people must be involved (Clever Cities, 2021). Research shows multiple disparities and inequities concerning NbS planning, reflected in an underrepresentation of people that may require additional efforts to engage with, such as women and ethnic minority groups (Kato-Huerta and Geneletti, 2023), as well as youth and the elderly. Those instigating co-creation processes must assess who might be missing from the room and tailor approaches to expand engagement.

[image: A pair of workshop images presents collaborative planning activities. It contains a printed diagram with notes and markers.]
Participatory workshop with stakeholders to identify the evaluation criteria for the CO-CO-NAT 2025 project in the city of Granollers, Spain. Oriol Garcia-Antúnez, 2025.


Horizon 2020 invested 665 million euros (818 million USD) in NbS-related initiatives, thus supporting 76 projects mainly focused on urban areas. Moreover, multiple financial mechanisms have emerged, often in collaboration with these programs, including joint partnership initiatives involving EU Member States and seed funding from private foundations and companies.


[image: A pair of workshop images. One group writes on a vertical board, while another group sits around a table with discussion materials outdoors.]
Intergenerational participatory workshop in Granollers, where youth and elderly participants expressed their priorities, aspirations, and expectations for the CoCoNat 2025 project using a variety of participatory tools. The City of Granollers, 2025.




3.1.5  Policies, Legal Frameworks, and Urban Strategies


KEY FINDING 5:

Europe has developed a dense web of policy and regulatory frameworks to mainstream NbS, but fragmented governance and insufficient capacity for enforcement at the local level hinders effective implementation.



Governance around climate change and NbS in Europe is often described as “multi-level” due to its involvement in local, regional, and national decision-making, with public and private actors participating. The EU’s multi-level governance approach to climate change and NbS relies on coordinating policies and planning tools across EU, national, regional, city, and local levels. Each level contributes uniquely to implementing NbS, with targeted strategies that adapt broader EU goals to local contexts.

The EU commitment to NbS is strongly reflected in the European Green Deal, a set of strategic initiatives to promote sustainability and resilience in Europe. A central goal of the Green Deal is to achieve climate neutrality across the EU by 2050 and integrate NbS into critical sectors, including agriculture, forestry, and urban development. Moreover, the Green Deal’s emphasis on NbS is underscored by diverse targets for ecosystem restoration, biodiversity protection, and climate resilience. Within the EU, treaties establish legally binding obligations and rights for all member states to ensure the effective functioning of the union and guide secondary legislation, such as directives and regulations. Regarding environmental matters, legally binding frameworks include the Water Framework Directive, the Habitats Directive, and the new Regulation on Nature Restoration. On the other hand, the non-legally binding policy framework of the European Green Deal set strategic goals and priorities for sustainable development and climate action. While these frameworks do not impose legal obligations, they strongly influence member states’ policies and encourage alignment toward shared environmental targets, such as achieving carbon neutrality by 2050.

[image: A meeting room contains participants seated around a large circular conference table with computers, microphones, and documents.]
More than two hundred companies, associations, and non-governmental organizations join to urge national leaders to reaffirm their dedication to the European Green Deal. European Council/European Union, 2024.


Key policies advancing NbS implementation in Europe reflect the commitments of the Green Deal, including the Climate Law, Climate Adaptation Strategy, 2030 Biodiversity Strategy, Forest Strategy, Farm to Fork Strategy, Circular Economy Action Plan, Zero Pollution Action Plan, and EU Sustainable Finance Strategy. Among these, the newly introduced Nature Restoration Regulation has become a cornerstone of the EU’s environmental agenda, solidifying NbS as central to European climate and biodiversity goals.

However, while these legislative and strategic frameworks provide a strong foundation, significant gaps in uptake and implementation persist. These gaps hinder the achievement of intended goals, as many NbS remain underutilized or improperly executed. Without adequate funding mechanisms, capacity building, and administrative support for participatory processes, these ambitious policies risk falling short of their potential, limiting their impact on climate resilience and biodiversity restoration (Hering et al., 2023). Addressing these barriers is vital to bridging the gap between policy and practice, enabling NbS to fully contribute to Europe’s environmental objectives.

At the highest policy level, the EU Urban Agenda provides a framework for sustainable urban development, helping cities integrate NbS into urban planning and as infrastructure. It encourages member states to align with the EU’s sustainability and climate neutrality goals, setting a guiding structure for local adaptations. Several EU countries have enacted national policies that support the implementation of NbS through the Urban Agenda. In Spain, the Spanish Urban Agenda provides a foundation for sustainable urban planning in municipalities like A Coruña. Similarly, Denmark’s national laws inform NbS initiatives such as the Hørgården case (see Box 4), focusing on ecological resilience and urban green spaces. In France, the GEMAPI Law establishes a framework for managing aquatic environments and flood prevention, aiding coastal areas like Gâvres in using NbS to reduce flood risks and enhance biodiversity.

Authorities also tailor regional policies to meet local needs while supporting national and EU goals. For example, the Ruhr Regional Association coordinates green infrastructure projects in Gelsenkirchen, fostering cross-municipal cooperation for ecosystem restoration. In Italy, the Emilia Romagna Regional Council leads initiatives that promote NbS for regional resilience and disaster preparedness. Cities are embedding NbS into urban planning through comprehensive strategies like Lisbon’s Green Plan, Brussels’ Climate Action Plan, and Glasgow’s Open Space Strategy, which enhance biodiversity, green spaces, and climate resilience. At a local level, Sofia’s development plan integrates NbS in neighborhoods to improve community well-being and environmental health. Complementing these efforts, green point systems are emerging as tools to measure and incentivize sustainable urban development. These systems often align with NbS principles and offer an opportunity to standardize and expand their application, bridging strategic planning with actionable outcomes. Together, they illustrate a cohesive approach to integrating NbS at both strategic and practical levels.

While these legislative and strategic frameworks provide a strong foundation, significant gaps in uptake and implementation persist. Without adequate funding mechanisms, capacity building, and administrative support for participatory processes, these ambitious policies risk falling short of their potential.


BOX 4 Multi-level Policies and Financial Mechanisms for NbS (Copenhagen)

[image: A flowering plant with bright blossoms stands in front of a residential building. Balconies with dark panels appear out of focus behind the flowers.]
Flowers blooming in a Hørgården garden. Lft3b via Wikimedia Commons, 2011.


[image: A garden path passes through landscaped vegetation beside modern apartment buildings. A chair rests near flowering plants and trees.]
View of the housing area from the garden. Selveje Netværket.


The case study in Hørgården, Copenhagen, is an excellent example of multi-level governance of NbS for addressing social-ecological challenges at the neighborhood scale. Local municipal and national efforts have been coordinated for over 10 years to ensure spatial and social planning coherence to (1) open and densify the neighborhood, (2) to support urban greening and biodiversity initiatives, and (3) to finance stormwater management in a socially and economically marginalized neighborhood. Hørgården is a centrally-located not-for-profit housing area that provides affordable housing to approximately 1500 lower-income residents in Copenhagen. It has been identified as a marginalized area by the municipality and the national government. In 2018, this designation unlocked funding (9 million EUR; 10.6 million USD) for an infrastructure plan to support the engagement of residents in “opening up” the neighborhood spatially to reduce the social segregation of the area through new green corridors and connections to the surrounding area. NbS serve both to enhance the biodiversity and aesthetics of Hørgården’s green commons and as a vehicle for engaging local residents and fostering a sense of stewardship and social cohesion. The implementation process of the Hørgården Infrastructure Plan is being coordinated with a stormwater management project driven by the utilities company, HOFOR. In line with the Copenhagen Climate Adaptation Plan (2012), Hørgården has been slated for a major stormwater adaptation process to both absorb on-surface storm water into the green commons and replace the current underground sewer system with new pipes to separate sewage from rainwater runoff (Maurer et al., 2023). Therefore, the governance of climate adaptation in Hørgården exemplifies how national and municipal planning tools can collectively promote implementing NbS.






3.2 Challenges to Implementation

As demonstrated by the included case studies, European urban areas have accumulated a wealth of local experiences with NbS, primarily through pilot projects where these solutions are tested at relatively small spatial scales, such as individual sites or neighborhood levels. However, scaling out remains a key challenge. While NbS have demonstrated their potential in localized settings, their broader deployment as an integral urban planning strategy at the city and metropolitan scales is still an ongoing challenge. This lack of widespread adoption stems from multiple interconnected barriers hindering uptake and diffusion (Sarabi et al., 2020). These obstacles arise from the complex interplay of urban environments’ social, ecological and technological characteristics (McPhearson et al., 2016). Identifying and understanding these barriers is crucial for the effective implementation of NbS. To better understand why NbS are not yet widely used at larger scales, we need to look not just at technical issues but also at these deeper layers. Based on the case studies, we identify four main types of barriers: gaps in knowledge and technical capacity, financial and economic constraints, mismatches with public expectations, and problems with governance and coordination.


3.2.1  Technical and Knowledge Barriers


KEY FINDING 6:

Technical gaps in design, integration, and long-term monitoring undermine the resilience of NbS. Without standardized guidelines, sufficient capacity, or data on how benefits evolve over time, many projects in the region struggle to sustain impact and validate effectiveness. These challenges are compounded by conceptual ambiguity – without a clear and operational definition, practitioners sometimes face difficulties in translating NbS into coherent design standards, performance benchmarks, and maintenance protocols.



While there has been significant progress in defining and exploring the potential of NbS, practitioners face challenges in translating this concept into actionable strategies. Experience from urban NbS practice across the region points to persistent technical barriers – ranging from ambiguous definitions to difficulties integrating NbS with existing infrastructure, and insufficient monitoring of their co-benefits. Without a clear, universally accepted definition, efforts to plan and implement NbS projects can run the risk of becoming fragmented. Stakeholders may work from differing interpretations, leading to complications in communication and coordination both within teams and with the public. This misalignment not only hinders the ability to secure support but also jeopardizes the long-term success of projects. Addressing this ambiguity is critical to bridging the gap between conceptual understanding and effective implementation.

Another conceptual challenge relates to the way in which NbS have been operationalized and institutionalized in Europe – particularly through the European Commission’s research and innovation funding programs such as Horizon – has shaped how the concept is understood both within and beyond Europe. The Commission’s agenda, emphasizing priorities like cost-effectiveness and infrastructure planning, has influenced the framing of NbS, notably through the integration of economic development objectives. This marks a departure from earlier definitions, such as that of the IUCN, which emphasized ecological and social dimensions. While this European approach may work well for local challenges, it might not fit other social and environmental contexts. This shows the importance of thinking critically about how NbS are defined and the political ecology driving this conceptualization.

Compounding these challenges are the barriers associated with implementing NbS in urban areas, where historical legacies and systemic lock-ins create significant constraints. Unlike blank canvases, cities are often characterized by highly engineered environments that limit the feasibility of restoring natural processes and adapting to or integrating with pre-existing structures. For instance, NbS aimed at stormwater management often contend with intricate underground infrastructure that complicate both technical implementation and economic viability. Copenhagen’s Grønne Veje project exemplifies this issue as the use of rain beds for managing stormwater was impeded by the dense network of underground electricity, sewage, and internet systems. Similarly, Krakow’s Green Krupnicza project highlighted the difficulty of integrating permeable streets into a pre-existing web of roads and drainage infrastructure. In both cases, these complexities required specialized expertise throughout the process – from planning to construction and ongoing maintenance.

The Commission’s agenda, emphasizing priorities like cost-effectiveness and infrastructure planning, has influenced the framing of NbS, notably through the integration of economic development objectives. This marks a departure from earlier definitions, such as that of the IUCN, which emphasized ecological and social dimensions.

[image: The first image contains parked vehicles and cyclists in a residential street, while the second presents a shallow bed for rain water.]
The Grønne Veje project in Copenhagen. Oriol Garcia-Antúnez, 2025.


Unlike grey infrastructure, NbS lacks uniform standards across many cities. Without clear technical guidelines, ensuring consistency, safety, and efficiency in NbS projects becomes a significant challenge. Each city may be forced to develop its own protocols, leading to inefficiencies, higher costs, and reduced confidence among stakeholders. For example, in Copenhagen, the Grønne Veje project case study faced challenges due to the lack of standardized guidelines for implementing Sustainable Urban Drainage Systems (SUDS) as part of its NbS strategy. This lack of standardization also reflects the overall technical unreadiness of administrative staff and professionals working with NbS, which are required to integrate siloed themes across social, ecological and technological realms into single projects.

Another relevant challenge is the monitoring of their outcomes. Long-term monitoring is critical for urban NbS, as their impacts often take time to fully materialize. However, this need for extended observation contrasts with the shorter time frames typically favored by political decision-making, which prioritizes quick and tangible results (Sarabi et al., 2020; Linnerooth-Bayer et al., 2023). Additionally, the measurement of NbS benefits must be conducted locally, as social factors (e.g., building location and height) and ecological conditions (e.g., climate variability) can significantly influence the uptake and performance of these solutions (Grilo et al., 2020). Despite these necessities, much of the knowledge on NbS functionality and benefits remains scattered (Nesshöver et al., 2017). In fact, the majority of projects reviewed in this report fell short in the area of monitoring, highlighting a broader trend of neglecting ongoing monitoring and maintenance compared to the emphasis placed on implementation and other initial project phases. For example, the UrbanGreenUp project in Liverpool, which implemented green infrastructure for climate mitigation and biodiversity enhancement, encountered challenges due to the absence of established guidelines for quantifying and monitoring ecological benefits over time. This lack of monitoring is crucial to address, as it plays a vital role in validating the effectiveness of NbS and safeguarding them against risks of greenwashing and the overselling of benefits (Li et al., 2025).



3.2.2  Economic and Financial Constraints


KEY FINDING 7:

Despite growing evidence of their long-term cost-effectiveness and resilience benefits, NbS are still perceived as high-risk investments, which limits private sector engagement.



NbS are often perceived as high-risk investments due to uncertainties surrounding their long-term financial returns. Unlike traditional grey infrastructure, such as concrete drainage systems, the economic benefits of NbS – such as ecosystem services, climate resilience, and improved public health – are not always immediately visible or easily quantifiable. This perception can discourage stakeholders from committing resourcves. For instance, Lisbon’s Urban Agriculture Strategy aims to establish allotment gardens that promote community resilience and food security. However, maintaining these gardens, particularly to ensure accessibility for low-income communities, requires sustained investment. Uncertainty about long-term public interest and the gardens’ resilience over time complicates efforts to secure funding.

This challenge reflects a broader issue: the need for more research into the relative costs and benefits of NbS in different settings. Equally important is understanding who bears the costs and who reaps the benefits, as this often varies by context. For example, while some stakeholders may benefit from improved ecosystem services or increased property values, others may bear the financial burden of maintenance or implementation. These dynamics underscore the importance of contextualized, place-specific research to assess how NbS can deliver equitable and effective solutions (European Commission, 2020).

[image: An urban community garden contains vegetable beds, wooden frames, buckets, containers, tools, and planted rows.]
A struggling garden in Lisbon. Filipa Grilo, 2025.




3.2.3  Public Perceptions of and Aspirations for Urban Nature-based Solutions


KEY FINDING 8:

Overcoming skepticism – rooted in concerns over effectiveness, maintenance, or spatial trade-offs – depends on how well interventions align with local priorities, cultural values, and everyday experiences.



Public perceptions of urban NbS influence their social acceptability – reflected in public approval and positive attitudes – and their political acceptability, which refers to the political willingness and commitment to support and invest in these initiatives (Sari et al., 2023). Politically, stakeholders may hesitate to adopt NbS practices due to uncertainties and concerns about potential financial losses (Kabisch et al., 2016; Linnerooth-Bayer et al., 2023). This hesitation often stems from the misconception that NbS, particularly their maintenance, entails higher costs than conventional grey infrastructure (Lorenzoni, Nicholson-Cole and Whitmarsh, 2007). Additionally, conflicting interests among decision-makers and siloed governance approaches can exacerbate these challenges (Clar, Prutsch and Steurer, 2013). However, driven by the EC’s advocacy for NbS, growing experience and knowledge about their benefits, and increasing international momentum, these political misconceptions are gradually giving way to greater political acceptance, which is critical for the long-term success of NbS.

In terms of public attitudes, limited awareness and negative perceptions remain significant barriers to NbS adoption (Wamsler et al., 2020; Linnerooth-Bayer et al., 2023). For example, a study in Helsinki, Finland, revealed that perceptions of ineffectiveness – beliefs that urban NbS cannot adequately address key challenges – combined with low ecological literacy contributed to a lack of support for carbon-smart NbS aimed at enhancing carbon sequestration and storage (Garcia-Antúnez et al., 2023). This dynamic is also evident in the case studies examined in this report. In Eindhoven, for example, a workshop identified barriers to NbS adoption, with one of the most critical being the limited dissemination of information to citizens regarding the functionality and performance of NbS. Public risk perceptions also play a significant role in shaping the approval of urban NbS, particularly in the context of “soft” solutions for managing hydro-climatic risks and weather-related hazards such as river flooding, stormwater management, and coastal erosion. Misconceptions persist that “soft” NbS offer lower levels of protection against infrastructure damage, human safety risks, and economic loss compared to “hard” engineering approaches (Tunstall et al., 2000; Andersson et al., 2021). Although these misconceptions are gradually receding, the case of Granollers demonstrates how local concerns about flood risks and doubts about the effectiveness of NbS can still hinder their social acceptability at the community level.

A key factor influencing social acceptance of NbS is the alignment with local aspirations for urban greenery. As cities densify and per capita green space declines (Haaland and Van Den Bosch, 2015), residents may resist NbS strategies if they perceive them as failing to meet their expectations for accessible, multifunctional green spaces (Garcia Antúnez, 2024). When interventions do not reflect community values, they risk low public acceptance (e.g., Lampinen et al., 2021, 2023). At the same time, urban densification intensifies competition for space: the demand for housing and recreational areas often takes priority, constraining opportunities for large-scale NbS implementation. Overcoming these spatial challenges requires integrated, multifunctional approaches that maximize co-benefits within limited urban space. A strong example is the SPARK project in Aarhus, Denmark, which successfully integrates multiple policy objectives. Designed primarily for stormwater management, it also serves as a recreational space for residents and an outdoor rehabilitation area for a nearby center. This project illustrates how well-planned NbS can address multiple urban challenges while optimizing the use of scarce space.

Social acceptance is crucial for securing sustained political support for urban NbS, particularly when these initiatives become politically contentious. Public perceptions significantly impact the stability of NbS projects; high levels of acceptance can reduce polarization and establish them as valued community assets, whereas low support increases their vulnerability3. This feedback loop between social and political acceptance shows how these two are interconnected and equally essential for urban NbS interventions’ long-term success.

3 For example, in Barcelona, the Superblocks initiative – a project to prioritize pedestrians and green spaces by restricting vehicle traffic in designated urban areas – has sparked intense public and political debate. While many support its environmental and social benefits, others criticize it for causing traffic disruptions and impacting local businesses, making it a highly politicized urban transformation.

 

Unlike traditional grey infrastructure, such as concrete drainage systems, the economic benefits of NbS – such as ecosystem services, climate resilience, and improved public health – are not always immediately visible or easily quantifiable.

[image: A pair of park views presents pedestrian paths through landscaped vegetation. Lawns, ornamental grasses, shrubs, plants, trees, and a small pond.]
SPARK project implemented in Aarhus, Denmark. Kristine Jensen, 2022.




3.2.4  Governance and Institutional Barriers


KEY FINDING 9:

Many cities struggle to operationalize NbS without coordinated governance frameworks, clear procurement pathways, and supportive legal standards.



The successful implementation of NbS is heavily reliant on effective governance frameworks. Governance challenges for NbS are often rooted in fragmented responsibilities, regulatory gaps, a lack of policy support, and limited coordination among stakeholders. Moreover, many cities lack clear procurement practices, regulations, and standards to mitigate financial liabilities associated with NbS (Sarabi et al., 2020). For example, in Zagreb’s proGIreg project, procedural challenges led to delays and cancellations of original implementation plans, undermining confidence in NbS as a viable solution.

In many urban settings, the governance of NbS is divided across multiple departments or agencies, each with its own priorities, mandates, and operating procedures. This fragmented responsibility can create silos, where different teams work in isolation without a cohesive strategy. Siloed decision-making is particularly problematic for NbS, as these solutions often intersect with various domains – such as water management, public health, urban planning, and environmental protection – that require integrated approaches. For example, in Lisbon’s Urban Agriculture Strategy, multiple city departments establish and maintain allotment gardens meant to provide accessible green spaces to low-income communities. However, fragmented responsibilities across departments can lead to delays in decision-making, with departments sometimes prioritizing their agendas over the collective goals of the NbS project. Another clear example of administrative siloing can be seen in the “Green Street” project in Copenhagen, Denmark. In this case, legal and financial compartmentalization within the water utility company hindered meaningful engagement with the local community. Economic resources were solely directed toward technical stormwater management infrastructure, limiting opportunities for broader collaboration and community co-production. These examples demonstrate how administrative silos can obstruct efforts to generate co-benefits, particularly in projects that require strategic and integrated governance approaches.

Regulatory and policy challenges further complicate NbS governance, as outdated or insufficient regulations create uncertainty for implementers and deter investment. For instance, Liverpool’s UrbanGreenUp project, which seeks to create green spaces for climate mitigation, has struggled due to a lack of supportive policies and legal guidelines for climate-focused NbS. Without formal policy frameworks that recognize the role of NbS in climate adaptation, such initiatives face difficulties in securing long-term funding and institutional backing.

Finally, effective NbS implementation requires the involvement of a wide range of stakeholders, including government agencies, private sector partners, local communities, and non-governmental organizations. However, coordinating these actors presents significant challenges, particularly when their levels of influence, expertise, and commitment vary. In the UNaLab project in Eindhoven, the Netherlands, stakeholder involvement was critical, but aligning their diverse interests and ensuring long-term commitment proved difficult. Limited coordination led to delays and compromises that impacted the quality and effectiveness of the NbS.




3.3 Bright Spots

Here, we highlight NbS bright spots in European cities, which are unique projects, approaches, and partnerships that go beyond standard practices and illustrate pathways for scaling up urban NbS. These examples showcase how innovative monitoring, financing, participatory processes, and governance can help embed NbS as integral elements of urban transformation.

 

Technical & Knowledge Bright Spots

Monitoring the long-term success and performance of NbS projects remains limited, hindering the synthesis of knowledge and experience that is key for the outscaling and upscaling of NbS. The CLEARING HOUSE Horizon 2020 project in Germany serves as an inspirational bright spot, demonstrating how long-term ecological data collection can help bridge this gap. By establishing two Marteloscopes – fully inventoried forest plots – at the Rheinelbe industrial forest and the former Zeche Hugo coal mine, the project tracks various ecological attributes, including tree species, diameter, above-ground biomass, and ecological value (e.g., presence of microhabitats).

[image: An open landscape contains young trees and shrubs across a gravel surface beside a dense woodland. Sparse vegetation covers the foreground.]
The Rheinelbe Industrial Forest in Germany. Astrid Hamm, 2006.


This data can be used to assess the ecosystem services provided by this NbS over a long time series, as the post-industrial site undergoes natural succession toward a more mature forest state. Implementing such long-term monitoring schemes – especially if initiated before NbS interventions – can be highly valuable for assessing the ecological impacts of NbS projects and thus guide improved NbS planning (particularly for NbS types I and II). Moreover, these monitoring sites can serve as platforms for educating and engaging local stakeholders in understanding the multifunctional benefits of urban forests and fostering collaborative decision-making. This approach not only enhances technical understanding but also builds public trust, facilitating more effective implementation of NbS in urban environments.


 

Economic & Financial Bright Spots

While NbS often involve specific costs – such as vegetation maintenance and ecosystem monitoring – they can deliver significant long-term benefits, including enhanced resilience, improved aesthetics, and reduced flood risk (Russo and Cirella, 2021). A key innovation of the Grønne Veje project in Copenhagen lies in how nature-based rain beds were formally integrated into the city’s grey infrastructure system. Through the Cloudburst Management Plan, the City of Copenhagen allocated 900 million DKK (144 million USD) to HOFOR, the public water utility, to implement these green streets as technical drainage infrastructure. This legal and institutional framing allowed rain beds to be funded through public utility budgets – typically reserved for conventional grey infrastructure – thereby ensuring their construction and long-term maintenance with taxpayer money. As a result, rain beds could be deployed even on privately owned streets, relieving landowner associations of financial and technical responsibilities. This integration into the grey infrastructure domain not only secured the long-term sustainability of the NbS but also marked a significant step toward normalizing green infrastructure as essential public service provision. However, because of their classification as utility infrastructure, HOFOR is legally restricted from financing non-technical elements such as participatory design or biodiversity enhancements, limiting the potential for broader co-benefits. To overcome such silos, future NbS initiatives should align more closely with urban development and renewal agendas to enable more holistic, multifunctional outcomes.

Meanwhile in Glasgow, the Connecting Nature programme and its Open Space Strategy provide a strategic framework for mainstreaming NbS with economic sustainability. The Glasgow City Council has leveraged opportunity mapping, business model canvases and early-stage support for nature-based enterprises to explore self-sustaining financing models. The Open Space Strategy has already secured 500,000 GBP (670,000 USD) for pilot improvements, with plans to scale using Scottish Government funding supported by NbS spatial datasets. The Council has also partnered with NatureScot and Dark Matters Lab to develop TreesAI, an open-source platform valuing urban forest for carbon credit and ES markets. The initiative is structured to identify finance and enterprise models that help NbS become self-funded and economically scalable, embedding governance reforms that facilitate cross-departmental and community-led investments.

[image: An aerial city view overlooks a large urban park beside historic buildings with towers and courtyards. Dense tree cover surrounds the complex.]
Kelvingrove cityscape in Glasgow, United Kingdom. The International Association of Horticultural Producers (AIPH).


Nature-based enterprises that use NbS often find it difficult to secure the initial funding they require. Private investors are cautious, as they perceive NbS as risky and are uncertain about the financial returns. In this sense, a key bright spot for blended finance pathways emerges from the Connecting Nature Enterprise Platform which brings different financial actors including insurers, impact investors, and public funders, into the same conversation. Through initiatives like the NATURANCE dialogues, the platform has helped explore new ways to share risks and make NbS more appealing to private investors. For example, if public or donor support agree to cover the “first loss” in a project, commercial lenders and insurers become more willing to invest, knowing that part of their risk is reduced.

By connecting a marketplace of NbS suppliers and buyers with these finance discussions, the platform generates a consistent flow of real projects ready for investment. This approach goes beyond short-term grants and begins to demonstrate how NbS can be supported through ongoing, market-aligned funding. However, many current models mainly focus on technical risks, such as whether an NbS project will perform as planned. To realise their potential, future efforts should also consider broader benefits like community wellbeing, biodiversity, and urban regeneration. Doing so will help ensure that NbS are seen as essential, investable components of healthier, more resilient cities, rather than optional add-ons.


 

NbS Public Perceptions & Aspirations Bright Spots

For NbS to be socially acceptable and implemented equitably, the diversity of aspirations and needs must be fully acknowledged within decision-making processes. The climate adaptation and urban renewal project of Grønningen-Bispeparken in Copenhagen, Denmark is a good illuminating example of meaningful engagement of local residents and stakeholders in NbS decision-making. This project was developed in close dialogue with local residents and other stakeholders during the five years preceding its implementation phase. Between 2016 and 2021, social workers, anthropologists, and geographers were tasked with mapping and identifying the wishes and preferences of local residents and stakeholders. They employed various methods and activities, including hearings, online meetings, and interactive tools such as sandboxes and 3D models, to co-develop visions for the area. Moreover, the involvement of local artist Kerstin Bergendal was particularly important. Kerstin created sixteen short portrait films of area residents, which were integrated into the design process of the park. These ideas collected during this five-year preparatory phase formed the backbone of the requirements that landscape architects were asked to fulfill when submitting proposals during the project’s competitive bidding process. This case illustrates that meaningful and inclusive engagement requires long-term investment; it is therefore crucial to allocate sufficient time and resources to foster trust, enable participation, and ensure that stakeholder perspectives genuinely shape NbS outcomes.

[image: A pair of images presents landscaped community gardens with lawns, flowering plants, mature trees, and pedestrian paths.]
The Grønningen-Bispeparken project integrates stormwater management with the resident’s wishes for social meeting points and playscapes for children and youth. Oriol Garcia-Antúnez, 2025.



 

Governance & institutional bright spots

Fragmented institutional structures and siloed governance often hinder the effective implementation of NbS, especially in complex urban environments. However, two exemplary cases, the SPARK project in Aarhus, Denmark and the CLEVER Cities initiative in Milan, Italy, illustrate how mosaic governance can serve as a catalyst for institutional innovation and cross-sectoral collaboration in implementing NbS.

In Aarhus, SPARK brings together stormwater management, recreation, and public health through coordinated action among local authorities, utilities, and community actors. Through stakeholder workshops involving local institutions (such as Aarhus University, Aarhus Vand utilities, and municipal departments) the project highlighted how NbS can deliver dual ecosystem and public health benefits, while also underlining the need for regulatory and collaborative frameworks that support early stakeholder engagement.

[image: An urban waterfront contains tall residential towers beside a broad waterway. Reeds cover the foreground, while a fountain rises from the water.]
The CLEVER Cities program in South Thamesmead, London. Chiara Parretta, PLANES lab, University of Trento, n.d.


In Milan, the CLEVERCities project focused on revitalizing the underserved neighborhoods of Lorenteggio and Giambellino and the Tibaldi Station using NbS as a platform for social inclusion, resilience, and urban regeneration. What distinguished this initiative is its emphasis on co-creation: the municipality, community organizations, academic institutions, and private sector partners engaged in a participatory design process to plan and implement urban greening interventions. As such, research on the CLEVERCities governance typology observed a shift from top-down approaches to more collaborative, shared governance models throughout the project phases, with living labs serving as “nodes” to strengthen institutional capacity and enable more responsive planning structures

This model of mosaic governance enables deep institutional learning, as different actors bring diverse forms of knowledge (technical, local, experiential) into decision-making spaces. The governance process includes not only formal public bodies but also non-traditional actors such as social cooperatives and neighborhood councils, expanding the institutional ecosystem around NbS. Moreover, the CLEVERCities project has led to the creation of new procedural tools (e.g., co-design guidelines) that embed flexibility and responsiveness into the city’s planning frameworks.

Both cases show how breaking down silos and fostering cooperation across governance levels and sectors can deliver multifunctional urban benefits. They highlight the institutional opportunity to embed flexibility, inclusivity, and responsiveness into planning systems as key ingredients for scaling and sustaining NbS through mosaic governance.

[image: A neighborhood park contains an open lawn bordered by tall grasses, wildflowers, and young trees. A bench rests near the center of the grassy field.]
SPARK project implemented in Aarhus, Denmark. Kristine Jensen, 2022.








4  Recommendations and Future Directions


[image: A modern residential features stepped balconies filled with trees and rooftop gardens. Multiple apartment blocks surround landscaped courtyards.]
The Bosconavigli residential complex in Milan, Italy. Stefano Boeri Architetti, 2025.


The European Commission has recognized the value of NbS through several policy initiatives, including the EU Biodiversity Strategy for 2030 and the recently proposed Nature Restoration Law. These policies underscore the importance of NbS in addressing biodiversity loss, climate change, and urban sustainability, aligning with broader frameworks like the European Green Deal and Horizon Europe research programs.

Despite these strong policy frameworks, NbS implementation remains challenging, primarily due to barriers stemming from European urban environments’ unique technical, economic, social, and governance dynamics. This section outlines Key Recommendations and future directions for advancing NbS in European urban contexts. By addressing the Key Challenges – summarized in Section 3 into technical and knowledge barriers, economic and financial constraints, public perceptions of and aspirations for urban NbS, and governance and institutional barriers – these recommendations provide a practical roadmap for cities to enhance NbS uptake, secure long-term success, and align local efforts with existing EU policy goals. Key recommendations are also linked to representative case studies to illustrate how recommendations can be implemented in practice.


4.1 Technical and Knowledge Barriers

Many cities struggle to turn the growing conceptual knowledge of NbS into practical, coordinated action. We outline four key recommendations to help address challenges such as unclear definitions, integration with existing infrastructure, lack of technical standards, and insufficient long-term monitoring continue to hinder effective and scalable implementation.


KEY RECOMMENDATION 1:

Comprehensive approaches that provide implementing bodies with necessary design, planning, installation and maintenance skills are necessary to establish effective and impactful urban NbS at the city level.



Cities need integrating strategies that equip the relevant actors in NbS projects with the capacities for implementing them at different stages. A good example is the CLEVER Cities case study in Milan. The project had a strong focus on providing support and guidance to companies, designers, condominiums, and building owners interested in developing green roofs. This includes mapping potential areas for intervention in Milan and its metropolitan region, as well as a directory of companies and organizations offering relevant services and products.

[image: A group of people gathers in a landscaped courtyard with trees, shrubs, and flowering plants. Residential buildings surround the wooden deck.]
The CLEVER Cities team providing support to local building owners in Milan. CleverCities, 2025.



KEY RECOMMENDATION 2:

Cities should allocate dedicated funding to monitor the ecological, social, and economic benefits of NbS over time, allowing these systems to adapt to specific socio-environmental contexts, while capturing data to evaluate NbS effectiveness.



Localized, context-sensitive monitoring provides a more accurate assessment of NbS performance and strengthens the case for ongoing support and investment. Integrating existing biodiversity assessment tools into NbS is a cost-effective approach. The CLEARING HOUSE project in Gelsenkirchen, Germany, shows how tracking data over time can help turn NbS knowledge into practical action. By setting up two forest plots in former industrial sites, the project helps measure ecosystem benefits and supports better planning for urban nature solutions. Another example is the Connecting Nature Glasgow case study, where a city scale impact assessment was created into a central resource that made it possible to support a more integrated and targeted decision-making process for NbS. This kind of databases also allow the promotion of data sharing and interdepartmental working.

[image: A landscape overlooks a residential neighborhood surrounded by dense trees. Industrial towers and smokestacks rise beyond the urban area.]
CLEARING HOUSE project. Ian Whitehead.


[image: A grassy landscape contains shallow basins, gently sloped banks, and small ponds. Residential buildings appear beyond the open area.]
Connecting Nature Glasgow. The International Association of Horticultural Producers (AIPH).



KEY RECOMMENDATION 3:

Biodiversity should be at the heart of NbS planning, design, and especially monitoring, to ensure that key ecological processes and species interactions are properly documented and supported.



Urban areas are often wrongly seen as having little value for biodiversity, which has led to underinvestment in biodiversity-focused NbS and weak monitoring practices (Spotswood et al., 2021). This gap is evident in many case studies and is made worse by the longer time and larger areas needed to see real change in urban biodiversity. Ignoring biodiversity risks creating designs that don’t support ecosystem resilience or deliver long-term benefits to people (Knapp and MacIvor, 2023). It also misses the chance to strengthen people’s connection with nature—an important driver of change in cities (O’Brien et al., 2025). This report calls for going beyond basic species counts, and instead using more holistic and practical frameworks to guide biodiversity efforts in urban NbS (Soga and Gaston, 2022). A good example of a framework for biodiversity benchmarking and monitoring is the Urban Biodiversity Score (Bynatur app.).


KEY RECOMMENDATION 4:

Prioritize support for small, community-driven NbS initiatives as essential building blocks for scalable and inclusive urban transformation.



Smaller, localized NbS projects, often initiated by active citizens, offer substantial value in terms of community engagement and local impact. Projects like the Rumon case demonstrate the potential for small-scale initiatives to generate valuable knowledge and insights that can be scaled up or adapted for wider application. Supporting these community-driven projects not only fosters a sense of ownership but also enriches the broader knowledge base of NbS by capturing the experiences and successes of diverse, grassroots approaches. As cities and organizations seek to scale NbS, investing in these smaller initiatives can provide essential learnings that inform and enhance larger projects.

[image: A group of people works along cultivated planting beds with young vegetable plants and irrigation lines. Wooden logs border the rows.]
Rumon association growing a food forest in Finale Emilia. Antonio Luizo and Elisa Debbi, 2025.




4.2 Economic and Financial Constraints

Perceived financial risks and unclear cost-benefit analyses make it difficult to secure sustained investment in NbS. Without strong evidence of long-term value and equitable benefit distribution, NbS often lose out to conventional infrastructure in funding decisions.


KEY RECOMMENDATION 5:

Cities should establish stable, long-term funding mechanisms – such as public-private partnerships – to ensure ongoing management and maintenance of NbS.



For example, the Connecting Nature project, which in this report comprises two analyzed case studies, created the Connecting Nature Enterprise Platform in response to the need of having Nature-Based Enterprises dedicated to working for and with nature. Currently, the platform also hosts a growing resource library filled with knowledge and insights on new technologies and opportunities within the nature-positive economy. These types of platforms also encourage a broader private sector participation through incentives and risk-sharing models to boost the adoption of NbS.

[image: A logo contains a multicolored abstract ribbon beside the title, connecting Nature Enterprise Platform. The design combines curved overlapping shapes.]
Logo of the Connecting Nature Enterprise Platform.


[image: A webpage titled News and Resources contains a search bar, category filters, and highlighted new articles with thumbnail images.]
A screenshot of the “Resources” section on the website, which features news, blog posts, reports, website recaps, and more. Taken on March 12, 2026.



KEY RECOMMENDATION 6:

Local governments should use funding models that support community involvement to help maintain NbS over time.



Investment in stewardship – understood as funding models that empower local ownership and long-term care – can work around financial constraints to encourage active, long-term involvement from citizens and local actors. For example, Tampere’s UNaLab project showed that integrating innovation vouchers into the NbS funding model can successfully foster this type of community engagement. By providing innovation vouchers, the city enabled residents and local actors, beyond just municipal staff, to develop and implement novel NbS ideas, making them active contributors to the city’s sustainability goals. While the Vuores Living Lab applied this approach in a new development area, the project findings suggest that targeting similar funding to older, denser urban neighborhoods – where green space and resources are often limited – could further enhance the reach and impact of NbS efforts.

[image: A pair of landscaped planting beds. Top: It contains low vegetation and vertical pipes. Bottom: It contains a sign with text in a foreign language.]
UNaLab in Tampere, Finland. Eugenia Castellazzi, 2025.




4.3 Public Perceptions of and Aspirations for Urban Nature-based Solutions

Public and political acceptance of NbS remains fragile, shaped by limited awareness, mistrust in their effectiveness, and competing demands for urban space. When NbS do not reflect local values or aspirations, they risk low support, which in turn undermines long-term political commitment.


KEY RECOMMENDATION 7:

A strong foundation of public trust starts with involving diverse communities in NbS planning and using inclusive outreach methods.



Engaging residents early and meaningfully helps ensure that NbS reflect local needs, gain public support, and deliver both social and ecological benefits. The Gelsenkirchen case shows how listening to a wide range of community perspectives led to strategic goals for a post-industrial forest that were not only environmentally effective but also locally accepted. In Zagreb, co-creation efforts specifically included outreach to people with disabilities and local associations, helping to design NbS spaces and activities that were inclusive and widely supported.


KEY RECOMMENDATION 8:

Ensure that co-creation is at the heart of local NbS projects with transparent, inclusive, and open communication and participatory processes.



This means sharing information clearly so that everyone involved in implementing NbS understands the goals and reasons behind co-created solutions. This helps build public trust and keeps projects accountable. To make co-creation more credible and effective, it’s important to define who should be involved – such as local communities, researchers, and businesses – through stakeholder mapping, inclusive governance, and better communication of NbS benefits. A good example of successful co-creation is the recent climate change adaptation and urban renewal project of Grønningen-Bispepaken, Copenhagen, Denmark.

The expectations and aspirations of members of the local community – elicited by means of participatory and artistic workshops – became the backbone and requirements to be fulfilled by the landscape architects submitting proposals as part of the project’s competitive bidding process.

[image: A landscaped park contains flowering plants, lawns, trees, benches, and winding paved paths. Residential buildings border the grassy space.]
Grønningen-Bispepaken, Copenhagen, Denmark. Oriol Garcia-Antúnez, 2025.




4.4 Governance and Institutional Barriers

Fragmented responsibilities, regulatory gaps, and siloed decision-making often delay or derail NbS projects. Without integrated governance and supportive policy frameworks, cities struggle to align stakeholders and sustain momentum for transformative change.


KEY RECOMMENDATION 9:

Establish governance frameworks to coordinate across departments, reducing siloed decision-making and ensuring integrated NbS approaches.



The SPARK case study in Aarhus, Denmark, represents a good attempt to integrate multiple policy domains, such as physical and mental health, outdoor recreation, stormwater management, and biodiversity. Similarly, the CLEVER Cities project in Milan demonstrated how NbS can be embedded within complex, multi-level governance systems. Milan’s approach involves aligning urban regeneration efforts with environmental goals through internal co-design processes within public administrations. By fostering collaboration across municipal departments and engaging citizens and stakeholders, the project helped break down both horizontal and vertical silos. This co-production model not only integrated diverse urban agendas (including climate adaptation, social inclusion, and biodiversity) but also built long-term institutional capacity that remained even after the project conclusion.

[image: A neighborhood park contains an open lawn bordered by wildflowers, tall grasses, and young trees. Residential buildings stand beyond mature trees.]
SPARK project implemented in Aarhus, Denmark. Kristine Jensen, 2022.



KEY RECOMMENDATION 10:

Clear policies and targets are needed to scale up effective and accountable NbS.



Update policies to provide clear regulatory support for NbS, including guidelines for procurement, risk management, and performance standards. Establish binding targets and metrics for NbS effectiveness. For example in A Coruña, the implementation of community gardens has been favored by the implementation of an integrated strategy for sustainable urban development (EIDUS) whose implementation is supported by ERDF funds, and is one of the pioneer cities in Spain to adopt the local implementation of the new Spanish Urban Agenda, which is aligned with the European Urban Agenda and the UN Sustainable Development Goals.

[image: A community garden contains vegetable beds, flowering plants, and wooden supports. A person stands among the cultivated plots.]
Connecting Nature project in A Coruña. Connecting Nature, 2019.



KEY RECOMMENDATION 11:

Ensure that political and financial support for NbS projects is protected from shifts in leadership by embedding NbS goals within broader city or national framework.



For example, leveraging the 24-month window for developing National Restoration Plans to include specific actions that promote NbS co-design and implementation is possible. This can guide member states in creating tailored NbS approaches that align with national priorities and support biodiversity and ecosystem health. Moreover, integrating NbS into Restoration Plans offers member states a structured opportunity to innovate in NbS planning and ensure consistent standards, aligning local actions with broader EU goals. Additionally, incorporating NbS within Urban Greening Plans can further strengthen long-term commitments, ensuring alignment with the EU Biodiversity Strategy for 2030.

[image: An assembly hall contains rows of seated participants at desks with microphones, documents, and electronic devices. Several people raise their hands]
The European Parliament voting on the Nature Restoration Law in 2023. European Union, 2023.




4.5 Limitations and Future Research Pathways

This report provides a snapshot of NbS implementation across European cities, but several limitations should be acknowledged to guide future work. A key limitation is the concentration of sources from EU-funded projects and publications, which may not fully reflect the diversity of NbS practices across Europe. Important lessons from earlier approaches, such as ecological restoration or ecological engineering under LIFE and INTERREG programmes, may have been overlooked. Additionally, the focus on public or semi-public land excluded initiatives on privately owned land, which play a vital role in scaling NbS out. Future research should explore governance models and incentives to support implementation on private properties.

Data availability also posed challenges. Some grassroots and bottom-up initiatives were difficult to include due to outdated or inaccessible project websites and vague descriptions lacking the detail needed for replication. Moreover, the linguistic diversity of Europe meant that some locally produced knowledge – particularly grey literature – was underrepresented. Despite prioritizing multilingual sourcing where possible, language barriers remain a significant obstacle to inclusive knowledge-sharing (Dushkova et al., 2025). This underlines the need for future research to emphasize multilingual collaboration and open-access dissemination.

As cities increasingly adopt NbS, ongoing research is essential to ensure these solutions are effective, scalable, and integrated into broader policy frameworks. Many projects are monitored only for the duration of initial funding periods, limiting long-term impact and learning. Scaling up NbS at national and EU levels will require robust protocols that match the scale and characteristics of each intervention. Technologies such as Geographic Information Systems (GIS) and remote sensing can help provide consistent, real-time data to support adaptive planning.

The linguistic diversity of Europe meant that some locally produced knowledge – particularly grey literature – was underrepresented. Despite prioritizing multilingual sourcing where possible, language barriers remain a significant obstacle to inclusive knowledge-sharing

Establishing a central repository of case studies, data, and best practices would facilitate peer learning and support cities in refining their NbS strategies.

Current methods for tracking ecosystem services often fail to capture the complexity of urban NbS. Large-scale assessments exist, but more localized, tailored approaches are needed to reflect the multiple co-benefits NbS can deliver – such as cooling cities, improving air quality, enhancing biodiversity, and strengthening social resilience. These benefits, however, may interact in complex ways, sometimes creating trade-offs. For instance, a flood management solution may reduce space for recreation, or maximizing vegetation for cooling might not align with biodiversity goals. More research is needed to understand and manage these trade-offs, helping cities design NbS that maximize synergies and balance competing priorities.

Finally, sharing knowledge across cities remains critical. Establishing a central repository of case studies, data, and best practices would facilitate peer learning and support cities in refining their NbS strategies. Strengthening research in these areas will help NbS reach their full potential in creating greener, more resilient urban spaces.
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6  Appendices



A  Details of the Methods Applied (Task 1 and Task 2)

This section outlines the common protocol used across all regional assessments of the Global Roadmap for Urban Nature-based Solutions, along with region-specific methodological choices. Together, these methods synthesize the academic literature on urban NbS and assess geographical, bibliometric, and thematic trends. The overall process is summarized in Figure 10.

[image: A diagram titled NATURA Global Roadmap Process with three stages: research synthesis, regional urban NBS profile development, and innovation pathways.]
Figure 10: Overall Process of the Global Roadmap for Urban Nature-based Solutions


Task 1  Literature Review

Rapid Assessment

Task 1.1. provides a high-level mapping of the academic landscape on nature-based solutions and related concepts. A SCOPUS search (36,123 papers) was conducted using a comprehensive set of NbS-related terms, restricted to English and urban contexts. Automated scripts in RStudio identified both regional focus (based on country and city keywords) and conceptual categories (based on NbS-related terms).

Validation checks showed 97% accuracy for region matching and 95.9% for concept matching. The analysis examined temporal publication trends, geographic distributions, and terminological overlaps to position NbS within the broader environmental literature and inform subsequent review and mapping tasks.

The terms explored included:


	blue infrastructure,

	blue-green infrastructure,

	disaster-risk reduction,

	eco-tourism,

	ecological engineering,

	ecological infrastructure,

	ecological restoration,

	ecosystem services,

	ecosystem-based adaptation,

	ecosystem restoration,

	ecosystem-based approaches,

	ecosystem-based management,

	green infrastructure,

	green lungs,

	green space management,

	green development,

	greenbelt,

	landscape ecology approach,

	linear parks,

	natural infrastructure,

	resilient infrastructure,

	sponge city,

	sustainable land management,

	sustainable urban drainage,

	traditional ecological knowledge ,

	urban forestry,

	urban greening,

	urban resilience, and

	water-sensitive urban design.



Review of Reviews

A systematic review of reviews was undertaken to synthesize how urban NbS are conceptualized, reviewed, and discussed in the academic literature.

A SCOPUS search (“nature-based solution*” AND “review” AND (“urban” OR “city” OR “cities”)) identified 450 papers, of which 203 met inclusion criteria after screening. Eligible papers were limited to English-language, urban-focused, and a range of review types (systematic, scoping, bibliometric, targeted, narrative, integrative, comparative, qualitative, critical, rapid, structured, and scientometric reviews), as well as systematic maps, quantitative systematic literature reviews, meta-analyses, bibliographic reviews, thematic analyses, and network analyses).

Each paper was fully screened and manually coded for:


	NbS concepts referenced (e.g., GI, ES, EbA)

	Type and scope of review

	Geographic and thematic trends, biases, and research gaps

	Reported challenges (knowledge system, ecological, social, governance)

	Opportunities and recommendations for future research and practice



This step generated a structured understanding of the key directions and limitations shaping the global NbS knowledge base.

Systematic Mapping

Task 1.3. systematically mapped empirical, place-based studies on urban NbS using searches in Scopus and Web of Science. Search strings combined variants of “nature-based solution(s)” with urban terms (city, cities, urban, town, metropolitan, peri-urban) in titles, abstracts, or author keywords. Results were limited to English-language journal articles published up until the end of 2023. After merging databases and removing duplicates and records without abstracts, 1,436 papers remained for screening; 1,031 papers met the criteria and were included in the final dataset.

Exclusion criteria—papers were included unless they:


	did not contain “nature-based solution(s)” in title, abstract, or keywords

	were not urban in focus

	were not place-based (e.g. conceptual only, no specific study location)

	contained more than ten case studies across multiple world regions (most of these papers were assessed in Task 1.2)Each paper was screened on title and abstract by two reviewers (“yes”, “no”, or “maybe”), with conflicts resolved through discussion and, for “maybe” cases, full-text checks.



For the retained 1,031 papers, analyses combined manual and automated methods:


	Manual geographic tagging: Using information provided in titles, abstracts, and full texts, the team manually assigned each paper to a region, country, city/town, and district/neighbourhood where reported. Papers could receive multiple geographic tags if they covered more than one location.

	Bibliometric analysis: Using the bibliometrix package in R, we examined:




	publication trends over time by region

	the most frequent journals publishing on urban NbS

	the most cited papers per region, and

	the relationship between author affiliation regions and study locations (e.g. proportion of in-country vs external researchers).



These indicators were used to characterise patterns and asymmetries in global research production on urban NbS.


	Co-occurrence mapping: Vosviewer was used to generate keyword co-occurrence maps based on author-provided keywords. Papers were split into regional subsets according to the manual tagging, and the minimum keyword occurrence threshold was adjusted to reflect the number of papers in each region. The maps were used to identify dominant thematic clusters and co-occurring concepts across and within regions.

	Text mining: Text mining in R was guided by a predefined keyword codebook developed iteratively using expert input, case study data (Task 2), and reference frameworks (e.g. IUCN, NetworkNature). The codebook classified keywords under two main categories—ecosystem types (green, blue, brown, etc.) and societal challenges (climate, ecosystem health, wellbeing, inclusion, etc.)—and was refined through multiple validation rounds until achieving an average coding accuracy of 94.9%.



The resulting dataset provided the empirical foundation for visualizing geographic and thematic research patterns, highlighting where and how NbS are studied across regions.

Task 2  Case study selection

The regional review of NbS practices aimed to develop a regional profile of urban NbS policy, planning and implementation in Europe through a set of representative case studies selected via an expert-based process. The selection followed four main steps (Figure 11).

[image: A four-step workflow outlines scanning and compilation, screening, refinement with internal review, and final selection.]
Figure 11: Four Main Steps in the Case Study Selection Process.



Step 1: Scanning and compilation

The initial pool of case studies was drawn from BiodivERsA-funded projects (2015–2021), prioritized for their robust data and accessibility. To assess representativeness, these cases were cross-checked against the NATURVATION project’s Urban Nature Atlas, which catalogues NbS in 100 European cities (Figure 12). Additional cases were identified through grey and academic literature and through the networks of the NATURA regional team for Europe and its contributing authors.

[image: A bar chart compares NATURA EU Roadmap and NATURVATION percentages across parks, gray infrastructure, blue areas, and others.]
Figure 12: Comparison of the Preliminary Case Study Selection with NATURVATION’s Urban Nature Atlas by Ecosystem Type, Highlighting Gaps and Potential Biases in Representation.


Step 2: Screening

A set of agreed criteria guided the screening process:


	Representation: ensuring diversity of geographical locations, NbS types (e.g. parks, gardens, green roofs), and societal challenges addressed (e.g. water management, regeneration, land use, urban development).

	Availability of information: prioritizing cases with sufficient and verifiable documentation to support detailed analysis of drivers, challenges, NbS types, intervention scales, financing, governance, actors, ecosystem services, and implementation barriers.

	Collaboration and prior knowledge: giving preference to cases where Node members had direct knowledge or prior engagement, facilitating richer contextual interpretation.




Step 3: Refinement and internal review

The preliminary pool was refined through iterative internal discussions to balance representativeness and thematic coverage. Identified geographic or sectoral gaps were addressed by sourcing additional case studies through extended networks. This process ensured broader coverage of Europe’s varied socio-ecological and governance contexts.

Step 4: Final selection and synthesis

The final set of 22 case studies was validated through collaborative synthesis workshops held in Copenhagen (Denmark), Miami (USA), Trento (Italy), and Helsinki (Finland). These workshops gathered contributing authors to discuss findings and integrate insights into a coherent regional narrative for the roadmap.

The selected cases represent a geographically diverse sample spanning northern, western, central, and southern Europe Fewer examples were available from eastern, southeastern, and Baltic Europe, reflecting persistent language and data accessibility barriers. Addressing these gaps will be crucial for future efforts to build a more comprehensive picture of NbS implementation across Europe’s urban contexts.





B  Case Study Sites and NbS Typologies



Table 1: Europe case study sites and NbS typologies

[image: A table classifies urban sites by green infrastructure categories, including parks, gray infrastructure, blue areas, allotments, and indoor areas.]




C  Summary of Europe Case Studies




Table 2: Summary of Europe case studies (cases EU_01 to EU_05)

[image: A table lists project names, countries, societal problems, co-benefits, impact scale, urban typology, ecosystem categories, and NBS typology.]


[image: A table lists project names, countries, nature-based solution techniques, taxonomy, and organizational roles across government.]


[image: A table lists project names, community roles, project timelines, budgets, implementation barriers, enabling factors, and institutional participation.]



Table 3: Summary of Europe case studies (cases EU_06 to EU_10)


[image: A table lists project names, countries, societal problems, co-benefits, impact scale, urban typology, ecosystem categories, and case studies.]


[image: A table lists project names, countries, nature-based solution techniques, taxonomy, and stakeholder roles across government.]


[image: A table lists project names, community roles, project timelines, budgets, implementation barriers, enabling factors, and institutional participation.]



Table 4: Summary of Europe case studies (cases EU_11 to EU_15)


[image: A table lists projects 11 to 15 with columns for project name, country, societal problems, co-benefits, urban typology, and ecosystem categories.]


[image: A table lists projects 11 to 15 with columns for project name, country, NBS technique 2, primary taxonomy, government roles, and academia role.]


[image: A table lists projects 11 to 15 with columns for project name, country, community role, instruments, project timelines, and implementation enablers.]



Table 5: Summary of Europe case studies (cases EU_16 to EU_21)


[image: A table lists projects 16 to 21 with columns for project name, country, societal problems, co-benefits, and nature-based solution techniques.]


[image: A table lists projects 16 to 21 with columns for project name, country, NBS technique 2, primary taxonomy, private sector role, and academia role.]


[image: A table lists projects 16 to 21 with columns for project name, country, community role, institutional instruments, and implementation enablers.]







D  Case Study Write-ups

[image: A map of Europe marks project locations across multiple countries with labeled sites connected by leader lines. It includes case study names.]





EU_01

The Hørgården Infrastructure Plan: Co-Designing Green Space Around Relational Values

Context Overview

[image: A map and information table identify Copenhagen. Denmark. The table lists constructed and novel ecosystems, neighborhood, and co-benefits.]

Copenhagen is Denmark’s largest city with a population of 650,000 in the municipal boundaries and one-point-six million residents in the greater metropolitan area (City of Copenhagen, 2023). Denmark is located in Northern Europe, and is characterized by a moderate coastal climate. In coastal areas such as Copenhagen, the combination of increasingly heavy rain events and coastal flooding makes urban stormwater management a focal challenge. Copenhagen is increasing blue and green infrastructure city-wide to withstand more frequent cloudbursts in the future and is working actively at the community-scale to realize climate resilient neighborhoods.

Introduction to the case study

The case study of Hørgården demonstrates the relevance of centering relational values in nature-based solutions. It shows the importance of integrating social, ecological, and technological processes to create just and inclusive pathways for urban climate resilience.

Hørgården in the Amager district of Copenhagen, is situated in Urbanplanen, one of Copenhagen’s largest non-profit social housing areas with 450 hectares of mostly multi-story apartments with 6000 residents and 50 hectares of public urban green space. Hørgården is a smaller housing block within Urbanplanen with approximately 1600 residents, many of whom are struggling socio-economically due to lesser education or integration into the Danish labor market. Politicians have long been calling for Hørgården to open-up to the surrounding neighborhood to improve perceived safety and social resilience. In parallel, there are calls for addressing climatic and environmental challenges such as stormwater management, biodiversity enhancement, and long-term stewardship of green spaces. Climate adaptation and negative neighborhood reputation have spurred significant renovation in the neighborhood and have raised questions among residents and local decision-makers regarding how to best engage the voices and preferences of residents in nature-based solutions in this process. The case of Hørgården addresses the urgent need for climate adaptation and environmental justice with a community-based approach to planning for nature-based solutions.


Nature-based Solutions characteristics

The Hørgården Infrastructure Plan, funded with 67 million DKK (10 million USD) from Landsbyggefonden in 2019, aims to improve the neighborhood’s reputation and its physical and ecological infrastructure through community-driven projects. Local residents, housing administrators, and a residential council were instrumental in securing the funding. They have worked together to enhance connections within the neighborhood and create community-shaping areas, allowing residents to co-design green spaces that reflect their values and preferences while the green common areas are renovated due to a stormwater management and sewer upgrade project. Community engagement programs have successfully identified residents’ desires for these areas’ functions, uses, and names. The stormwater management project is mandated by the City of Copenhagen in line with its Cloudburst Plan (2012) to increase the service level of the sewer system and coordinated by the utilities company HOFOR. This project involves replacing the current sewer system and separating the on-site stormwater from the sewer to instead send the stormwater to an underground cloudburst tunnel.

Governance

The coordinated effort to plan and implement intersecting nature-based solutions projects for urban and ecological sustainability in Hørgården is facilitated by a multi-layered green governance structure. This structure consists of four layers:


	Local Resident Groups: Hørgården has active resident groups participating in both formal and informal green initiatives;

	Amagerplanen Program: This social masterplan supports social and ecological development through partnerships between social workers and local grassroots initiatives, with success measured against national policies;

	City of Copenhagen: The city aims to enhance urban nature for green open spaces and climate adaptation while also prioritizing working opportunities for unemployed and under-skilled residents, particularly in marginalized neighborhoods like Hørgården;

	Danish State “Ghetto Plan”: While the diverse on-site actors are successfully and carefully engaging and working with local residents to realize policy demands that support that residents’ relationships to place and community, the city-wide climate adaptation strategies may have unintended consequences for low-income renter families, especially if costly measures, such as the separation of stormwater from sewage, are mandated for not-for-profit building owners such as Hørgården.



The municipality is aware of this increase in housing prices but has not stopped it because their measure for success in the climate adaptation program in Copenhagen is sewer service level, which does not relate to the socio-economic resilience of residents. The coordination of these projects points to the conflicts and opportunities in implementing nature-based solutions, emphasizing the power of green governance that respects the community ‘s relations and values in the face of the pit-falls of techno-managerialism. Although all procedures have been followed in full compliance with regulations and legislation, and the mandate has been approved by policymakers, a missing link remains between housing tenure, a technocratic approach to climate adaptation, and its impact on marginalized communities. Policymakers should take this adaptation gap seriously as a key barrier to a just and equitable transition to climate resilience.


Outcome

The implementation of nature-based solutions in Hørgården and Urbanplanen is happening in phases. Phase One involves renovating Remiseparken, a central park in Urbanplanen. The renovation has been praised for enhancing climate adaptation, biodiversity, and social inclusion, and for making the park more accessible to Copenhagen. However, residents felt their perspectives were overlooked, as the redesign prioritized political goals of rebranding and safety improvements. Implementation in Urbanplanen, including Hørgården, focuses on better integrating residents’ connections to their place and community into the design and engagement processes. The Hørgården Infrastructure Plan, along with stormwater management and urban densification projects, aims to address residents’ concerns and visions during this period of change.

Two housing association staff members facilitate resident engagement, acting as liaisons between residents, the residents’ association, researchers, architects, and the City of Copenhagen. They have successfully secured approval for “community-shaping areas,” allowing residents to co-design green spaces reflecting their values and relationships. Over the past three years, facilitators have conducted community engagement programs to understand the diverse meanings, desired functions, and preferred names for these spaces. Additionally, researchers mapped residents’ place values in Hørgården before new sewer systems and stormwater management projects began in 2023-2024.

Residents identified important social spots, biodiversity areas, and cultural heritage sites, highlighting areas critical for safety, recreation, and local culture. This mapping exercise ensured key sites were preserved and green spaces were reshaped to align with residents’ values and cultural needs. The combined community engagement and research resulted in diverse green space designs supporting community relations, contributing to a resilient and sustainable urban and ecological plan. In Hørgården, nature-based solutions are addressed through place-based approaches that enhance community resilience and support residents’ connections to their environment. Collaborating with the city and residents’ board, designers and planners integrate local values into community areas while meeting regulatory requirements. Facilitators help align residents’ values with these regulations, promoting sustainability.

This inclusive process strengthens relationships between residents and infrastructural changes by incorporating local narratives into redevelopment plans. Researchers, designers, and social workers engage residents to reshape their connections to nature and each other. This fosters trust and dialogue, crucial for long-term redevelopment. Construction of the new sewer system starts in January 2024, with the landscape design set for 2024 and 2025. Despite ongoing tensions, dialogue helps incorporate diverse values into the design, supporting resilient and just nature-based solutions.

Hørgården exemplifies the transformative governance advocated by policymakers and academics, highlighting that place-based approaches for community resilience require sensitivity to local perceptions, relational care, and significant time and resources to engage communities in planning processes. Additionally, the coordination of these projects points to the conflicts and opportunities in implementing nature-based solutions, emphasizing the power of green governance that respects the community’s relations and values in the face of the pit-falls of techno-managerialism. Future focus should consider the missing link between housing tenure and technocratic management of climate adaptation.
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EU_02

Healthy Park Activities, Rehabilitation, and Climate (SPARK): Park Revitalization in Aarhus

Context Overview

[image: A map and information table identify Aarhus, Denmark. The table lists restored, constructed, and novel ecosystems, site impact scale, and co-benefits.]

Aarhus is the second largest city in Denmark, with a population of 290,598 inhabitants (Statistics Denmark 2023). Established in what used to be a brackish fjord, Aarhus is currently embedded in remnants of the former forest, which defines the northern and southern limits of the city. Located in the southern part of the city, close to one of these forest remnants, is Marselisborg Hospital, which served as the epidemiological hospital of the city from the late 19th century. Nowadays, Marselisborg Center is a national and international reference for rehabilitation, hosting more than 25 organizations related to human health (Handberg et al., 2018).

Introduction to the case study

SPARK is a park revitalization project that aims at increasing stormwater absorption as well as providing biodiversity and outdoor recreational opportunities to Marselisborg Center in Aarhus. Originally, the hospital had an enclosed hospital garden disconnected from surrounding streets by dense shrubbery and hedges. This created an inviting environment for the general public groups making illicit uses of the space. Moreover, in conjunction with the inadequate maintenance and care the park received, local residents perceived it as unwelcoming and felt insecure when walking through or next to it. Besides, Marselisborg Center is situated in an elevated area in the southern part of the city, which means that on-site stormwater management is key to protect surrounding, low-lying areas from flooding (Larsen, 2018).

SPARK stands for Healthy Park Activities, Rehabilitation, and Climate. The main objectives of this project (2014—2022) were fourfold; 1) provide outdoor rehabilitation facilities for patients in the Marselisborg Center; 2) offering recreational amenities to the more than 15,000 inhabitants residing at a walking distance from the site; 3) handle stormwater locally, and; 4) biodiversity conservation. Today, the park spans 72,000 square meters of urban green space, hosting 25 organizations specializing in various rehabilitation services (Handberg et al., 2018).

Nature-based Solutions characteristics

In order to handle 100-year cloudburst events, the topography of the former park and open space between the existing buildings were modified completely into a system of terrain elevations and depressions. This made it possible to create 24 differentiated areas hosting a variety of recreational as well as outdoor rehabilitation purposes (J. S. Johansen & C. Løvschall, personal communication 2023). Linking these areas is an interconnected network of vegetated infiltration basins, small depressions, and infiltration trenches that direct the water collected by the pipes of the different buildings into a small lake. In these activity areas, there are different materials and structures that the visitors and patients of the center can use for physical activity, outdoor rehabilitation and recreation, resting and socializing, outdoor gyms, rehabilitation structures as well as designated walking and running routes (A. Figueras, personal communication, 2024). Bushes, 1,300 trees, plant and vegetable beds, as well as meadows with annuals and perennials were implemented on the site to create new habitats for biodiversity.

Governance

SPARK is part of a wider urban development plan that began in 2014 and ended in 2022. The SPARK project was allocated a budget of approximately 55 million DKK (7.1 million EUR or 8.2 million USD). Key collaborators included Realdania, Mærsk, Marselisborg Center, Region Midtjylland, Aarhus Vand, and the Municipality of Aarhus. The Marselisborg Center is responsible for covering the ongoing maintenance and strategic management expenses of the park (J. S. Johansen & C. Løvschall, personal communication 2023). The project counted on the active engagement of more than 400 volunteering local residents throughout the different stages of the project (J. S. Johansen & C. Løvschall, personal communication 2023).

Outcome

At present, the park serves as a hub for diverse user groups engaging in various activities. Although occasional conflicts have arisen, such as concerns about smoke emanating from the fire pit, substantial issues between different user groups have not materialized. The overall perception of the project is overwhelmingly positive, as evidenced by the residents and partners alike, signifying a high level of success in its implementation. The project, however, faced some challenges at early planning stages. For example, the original vision aimed to connect the park with adjacent streets and the shared courtyards of the surrounding housing block (karré in Danish), creating a seamless integration with the urban landscape and encouraging local residents to use the space. However, this idea was ultimately abandoned due to opposition from resident associations, who prioritized maintaining privacy in their communal courtyards.

In addition, the initial project proposal had a stronger focus on rehabilitation and recreational functions. The funding bodies did not respond favorably to this approach, advising a shift towards emphasizing multifunctionality. Specifically, they recommended integrating additional environmental functions, such as stormwater management and biodiversity support. The new multifunctional aspect of the project favored its acceptance and indeed attracted more funding bodies to it. Furthermore, the involvement of local residents faced challenges due to the impact of COVID-19, resulting in a diminished role compared to the initial vision outlined by the project. Lastly, the significant topographic alterations necessary to integrate stormwater features mandated the removal of around 100 large trees. This action, arguably detrimental for local biological and cultural values, raises concerns about its sustainability and may be deemed as an unsustainable practice, pointing to a trade-off of urban nature-based solutions requiring heavy terrain modifications.


[image: A garden contains flowering plants, shrubs, wooden borders, tree stumps, and small paths. Residential buildings surround the landscaped space.]
Community garden in Marselisborg Center


[image: A mature tree stands beside wooden play structures and a grassy lawn. Brick buildings surround the open space, while fallen leaves cover the ground.]
Outdoor rehabilitation infrastructure in Marselisborg Center


[image: A park contains a pond surrounded by lawns, trees, shrubs, and walking paths. Residential buildings border the grassy space.]
Green infrastructure at Marselisborg Center
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Connecta Congost Natura 2025: Rehabilitating the Congost River

Context Overview

[image: A map and information table identify Granollers, Spain. The table lists restoration, city impact scale, grassy spaces, and co-benefits.]

With over 63,000 residents, Granollers near Barcelona, has historically developed along the Congost, which once sustained livelihoods through its water, building materials, and firewood. Rapid urban expansion before the 1950s led to the river’s canalization, enabling residential and industrial development that turned away from the river (X. Romero, personal communication, 2023). Like many Mediterranean rivers, the Congost has highly variable flows—nearly dry in summer except for nutrient-rich wastewater, but prone to surging during spring and especially autumn downpours. These sudden increases, combined with altered river morphology, have often caused flooding, damaging infrastructure and endangering residents.

Introduction to the case study

CO-CO-NAT is a revitalization program for the Congost River and its surroundings in Granollers, one of the most populous cities in the industrial belt around Barcelona, Spain. With climate change significantly increasing the frequency and severity of flooding events, cities like Granollers need to adapt their urban river system. The severe deterioration of the ecological values of the river bed and adjacent habitats and the artificially-looking morphology caused by the concrete ribs containing the river bed has caused an overall public discontentment. Vandalism and the disposal of trash in the area compounded the discontentment. In sum, the river that was once the identity of the city and its residents has now deteriorated so much that it has become an unwanted element that is rejected by most residents (X. Romero, personal communication, 2023). The aim of the CO-CO-NAT 2025 project is to address the aforementioned social and ecological challenges and to transform the river into a fully functioning ecological and social asset for the city.

Nature-based Solutions characteristics

To achieve CO-CO-NAT, procedural aspects in the governance of this nature-based solutions project are as crucial as the final biophysical, landscape transformations. Concerning the biophysical transformations, the project can be zoned into three main intervention areas: the ecological rehabilitation of 300 m long and 21,000 m² in surface area section of the Congost River, the revitalization and re-naturalization of an adjacent traffic road and vehicle parking lot, turning it into a permeable promenade of 21,500 m², and the greening of two residential superblocks connected to the site (X. Romero, personal communication, 2023).

With these interventions, the municipality aims not only to enhance the river’s ecological integrity and functions but also to update and regenerate the adjacent urban matrix, making it more accessible and attractive to the public. This urban renewal and ecological rehabilitation project is rooted in and partially implements the Natural Heritage Plan, the Strategic Plan 2030, and the Urban Greenery Plan (City of Granollers, 2022).

Governance

Participatory governance is key for the delivery of social co-benefits derived from the nature-based solutions decision-making process. CO-CO-NAT 2025 is tightly connected to, and makes use of the outcomes of the HORIZON 2020-funded INTERLACE project. More specifically, the INTERLACE Multi-Criteria Decision Analysis (MCDA) framework was used in co -creation workshops with local residents, practitioners, and researchers to collectively identify and prioritize criteria for each of the three nature-based solutions intervention areas.

The CO-CO–NAT project, launched in 2022, will transform nearly seven hectares of the city by 2025. This large-scale urban renewal and ecological restoration initiative, with a total budget of 4.2 million EUR (USD 4.4 million), has secured 3.2 million EUR (3.36 million USD) in funding from the Fundación Biodiversidad of the Ministry for the Ecological Transition and Demographic Challenge (MITECO), through the NextGeneration EU programme (City of Granollers, 2022). The programme constitutes the European Union’s largest economic recovery plan, established in response to the COVID-19 pandemic (Gov. España, 2024). Important partners of the project include the Fundación Ecología Urbana y Territorial (FEUT), an independent research center that supported the City of Granollers in elaborating the project proposal. In addition, The ICTA-UAB is the research institution facilitating some of the participatory governance workshops.

Outcome

The project is currently in the implementation phase, with the first streets de-paved in early July 2024. Nevertheless, some insights can already be gleaned from this stage. Despite the utility of the INTERLACE MCDA approach in gathering residents’ perspectives and expectations on the project, the results from these participatory workshops must be interpreted with caution. Notably, these workshops involved a relatively limited group of stakeholders, potentially skewing the representation of the city’s socio-demographic reality. Some user groups may lack the interest or resources to participate fully, raising concerns about the fairness of outcomes, particularly in terms of justice and recognition. To address this issue, future workshops related to the project will be held in alternative venues such as schools and public spaces, aiming to engage with harder-to-reach and minority groups such as youth, elderly people, and ethnic minorities. This approach seeks to mitigate power imbalances and ensure a more accurate representation of diverse needs and opinions. Additionally, a challenge lies in the subcontracted environmental engineering and landscape architecture firms’ ability to incorporate insights from participatory workshops, which could impact overall transparency and trust in local government decisions.


[image: Two aerial views compare before and after restoration. The second view contains a narrow channel, while the first has waterways and vegetation.]
Previous state (left) and rendered, future state of the river and adjacent park after the project is implemented (right)


[image: A pair of street views compares an existing sidewalk with a proposed street design. The proposed view adds planted rain gardens and vegetation.]
Previous state (left) and rendered, future state of the re-naturalized streets connected to the river after the project is implemented (right)


[image: An aerial view presents a restored river corridor with tree-lined banks, walking paths, roads, and surrounding vegetation.]
Removal of paved surfaces and parking lots by the Congost river.
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Grønne Veje: Stormwater Management in Copenhagen

Context Overview

[image: A map and information panel identify Copenhagen, Denmark. The table lists constructed and novel ecosystems, stormwater infrastructure, and others.]

Copenhagen is the largest city and the capital of Denmark. With an extension of 90,10 square kilometers it is home to more than 650,000 inhabitants (Statistics Denmark 2023). Copenhagen is located in the eastern part of Denmark and it belongs geographically to the Øresund region, one of the most densely populated areas in Scandinavia. Copenhagen has an oceanic climate with frequent low-pressure systems from the Atlantic which bring abundant rainfall, especially from July to September. As in other European cities, future weather projections point to an increase in precipitation during winters and more frequent extreme rainfall events in summer. Simultaneously, the city is experiencing urban growth and densification, with some neighborhoods having experienced more than a 85 percent growth in the last 20 years (City of Copenhagen 2023). As a result, the paving of urban surfaces has increased at the expense of urban green spaces.

Introduction to the case study

Grønne Veje (green street in English) is a street-based series of interventions to increase stormwater absorption in Copenhagen. With its flat topography and a combined sewage system, Copenhagen has taken steps to adapt to increasingly frequent extreme rainfall events like the ones in summers 2010 and 2011, which caused severe flooding and sewage overflow. Already in 2012, Copenhagen’s cloudburst management plan recognized the need of implementing “green solutions” to mitigate flood risk and reduce the pressure in the combined sewage systems. Based on the plan the city designed and implemented “green streets” for on-site treatment of stormwater management over a 20 years period.

Nature-based Solutions characteristics

A Grønne Veje consists of a traditional street where vegetated curve extensions with infiltration trenches are implemented to delay, retain and infiltrate stormwater on site. A curve extension consists of a soil mixture with high drainage capacity that purifies and infiltrates rainwater (HOFOR 2023). The vegetation chosen for the curb extensions consisted of herbaceous perennials and bulbs specifically adapted to extreme conditions (e.g., Geranium, Echinacea, Hylotelephium, Tulipa, Narcissus species). These plants were selected for their ability to withstand both periods of flooding and prolonged drought favoured by the soil’s excellent drainage properties. The project intends to ultimately cover flooding-vulnerable areas, where green streets are technically feasible and socially accepted, focusing on streets that are privately owned by landowners association (grundejerforeninger in Danish), which have legal ownership of these spaces.


Governance

Through the Cloudburst Management Plan, the city of Copenhagen reserved 900 million DKK (147.5 million USD) towards green streets. This budget was assigned to HOFOR, the public water utility company in Copenhagen’s metropolitan area, to develop and integrate these green solutions as water utility infrastructure. A significant portion of the budget allocated for the “green streets” initiative has been directed toward privately owned streets, highlighting an intriguing funding mechanism. This approach helps alleviate the financial burden on private owners, who would otherwise have to cover the costs of adapting their streets for stormwater management on their own. The “utility infrastructure” status under which these rain beds are implemented, however, severely restricts the budget for non-technical aspects, limiting their potential to enhance well-being, livability, and biodiversity. For instance, participatory processes and stronger citizen engagement in these biophysical transformations could have fostered a greater sense of ownership, strengthened local community ties, and improved perceptions of procedural and recognitional justice. However, HOFOR is legally prohibited from allocating funds for purposes beyond ensuring the technical functioning of this infrastructure, significantly constraining the delivery of broader social and environmental co-benefits. To break with the siloed administrative and funding structures, future projects like this should be more closely aligned with urban development and urban renewal plans to maximize its co-benefits and integration into other policy agendas such as biodiversity conservation and participatory governance (Lotte Kau Andersen, personal information 2023).

Outcome

The pilot phase of the project, which started in 2018, ended in 2022. As of 2024, “green streets”— featuring diverse designs and sizes—have been implemented in 23 locations, primarily in low-density suburban neighborhoods in and around Copenhagen. These streets have been re-greened with rain beds, which add aesthetic value as well as a traffic pacifying element very much appreciated by local residents. Given the lack of previous experience in developing nature-based solutions for stormwater management, this piloting phase has been the testing ground for HOFOR to gain experience and develop a more cost-effective prototype of rain beds that will be upscaled to meet the goals of the Cloudburst management plan. An important innovation of this project is the integration of these rain beds as technical infrastructure under the domain and responsibility of HOFOR. This transfer of responsibility from the landowner association to HOFOR requires the latter to ensure the well-functioning and correct maintenance of the rain beds as an integral part of the water utility infrastructure, which secures their long term sustainability and success free of charge for local residents. Yet, this has come with some challenges. First, the implementation of these rain beds in privately owned streets requires the final consent from the board landowners’ association, whose attitudes might change over the period of negotiations. Due to the space these rain beds take, both below and above ground, their implementation might not be technically possible (e.g. due to competing underground infrastructure) or socially unacceptable (e.g., due to loss of parking space and bike infrastructure). Therefore, HOFOR has focused on low-density areas, acknowledging the difficulties of implementing them in the city center.


[image: A residential street includes parked cars, a cyclist, trees, a planted curb extension with ornamental grasses and flowering plants.]
Finalized piloting site in Valby nye Villakvarter (Copenhagen)


[image: A planted garden bed contains shallow rainwater, ornamental grasses, leafy plants, and flowers. Paving stones and concrete borders surround the bed.]
Finalized piloting site in Valby nye Villakvarter (Copenhagen)
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UNaLab Tampere: Living Labs for Nature-Based Solutions

Context Overview

[image: A map and information table identify Tampere, Finland. The table lists restored, constructed, and novel ecosystems.]

Tampere is the third largest city in Finland and the largest inland center in the Nordic countries with 260,319 inhabitants. The city is continuously expanding, attracting more people from the metropolitan area as a hub for technology, research, education, culture, sports, and business. Due to the rapid population growth, Tampere confronts significant challenges, such as water pollution and reduced biodiversity. Moreover, heavy rainfall, flooding and rising volumes of water are expected to pour over the Tampere region, with an increase between five percent (RCP2.6) and 15 percent (RCP8.5) by 2080 (Gregow et al, 2021).

Introduction to the case study

The UNaLab (Urban Nature Labs) project aims to create more sustainable, resilient, and inclusive cities by co-creating and testing nature-based solutions in real-life settings through living labs—user-driven innovation spaces where researchers, citizens, and other stakeholders collaborate in everyday urban environments. Vuores and Hiedanranta have been UNaLab’s primary living lab sites in Tampere for nature-based solutions implementation. Nature-based solutions in this case are intended as knowledge and practices to deliver multiple economic, social and environmental benefits and co-benefits. Vuores, a former greenfield, is a residential area established in 2007, while Hiedanranta is a brownfield (former pulp mill area) currently unpopulated, with municipal plans to include housing for 25,000 residents over the next 30 years. In the Vuores district the main challenges addressed have been flood prevention and stormwater management. Another challenge taken up by both sites has been increasing the water quality of stormwater. Both sites followed co-creation processes to enhance awareness and mutual learning between different stakeholders. Co-creation consisted in a series of workshops for experts, residents and urban planners, alongside school children to build knowledge and consensus around nature-based solutions implementation. Moreover, some workshops aimed at envisioning, ideating and implementing/testing nature-based solutions in the study areas.

Nature-based Solutions characteristics

The following nature-based solutions were implemented in Vuores: retention basins, alluvial meadows, urban gardens with small-scale nature-based solutions and wooden boardwalks (duckboards) to improve the citizens’ access to natural areas (Koukkujärvi nature trail). Through these interventions, the water running through the system is purified before it ends up in the lakes surrounding Vuores. Hiedanranta had smaller interventions focused on wastewater treatment, such as biofilters and microalgae systems, where algae grow using nutrients found in human urine and can later be used as biomass for bioethanol production. Moreover, a green roof and wall have been installed in the city center area. The City of Tampere, partner of the project, launched in 2019 a call to housing cooperatives and associations in Vuores for small-scale nature-based solutions, offering three innovation vouchers of up to 10,000 EUR (11,300 USD) (Särkilahti et al., 2019). Two of them were used to develop garden areas near residential housing, the third one made possible to create a community horse park in the Vuores Central Park.

Governance

The UNaLab project was financed by Horizon2020 and it lasted 5 years, from June 2017 to November 2022. The whole project cost 14.2 million EUR (16.8 million USD), receiving 12.7 million EUR (12.7 million USD) from the EU. VTT Technical Research Centre of Finland led UNaLab with an EU contribution of 1.1 million EUR (1.3 million USD). The EU contribution to the Tampere case consisted of 1.4 million EUR (1.7 million USD) to the City of Tampere and 186,375 EUR (219,922 USD) to the architecture, engineering, and consulting company Ramboll Finland. The Council of Tampere Region is a major actor in terms of climate adaptation planning: in 2018, Tampere city region approved a carbon neutrality by 2030 roadmap, with sustainable urban nature as one of the six themes. In the Tampere Region climate work is being carried out through the active cooperation between the regional government and the Tampere Region ELYkeskus (Centre for Economic Development, Transport and the Environment). Tampere region is part of HINKUmaakunnat, ‘Low Carbon Regions’, aiming to achieve an 80 percent reduction in regional greenhouse gas emissions by 2030, compared to the 2007 levels. The Regional Council has a representative in the National Adaptation Monitoring Group (Gregow et al., 2021).

Outcome

In May and June 2020, a survey was conducted among Vuores residents to assess the impact of local nature-based solutions on their quality of life (UNaLab, 2020). The findings revealed that the stormwater parks, Koukkujärvi nature trail, and community horse park were widely regarded as safe and recreationally valuable, offering activities such as birdwatching and enjoying scenic views. Notably, the nature trail and stormwater parks provided residents with relaxation and a sense of closeness to nature. Additionally, 43 percent of respondents reported gaining new knowledge about nature and ecosystems through informational signs installed in the lake Koukkujärvi in spring 2019. At the start, there were some challenges. For example, it was difficult to find enough space to build the biofilters in Virolainen Park. Some residents also thought the wetland areas and meadows didn’t look very appealing. To address these concerns, the city organized workshops and put up signs to explain the purpose and value of nature-based solutions. These efforts helped people better understand the ecological benefits. In fact, the feedback from these workshops led the city to make changes to its plans for Vuores, giving more attention to biodiversity, water management, and public well-being (Särkilahti et al., 2019).


[image: A planted meadow contains small vegetation across a soil surface with a sign labeled Rikastamisniitty and the subtitle Enrichment meadow.]
Enrichment meadows implemented in Tampere


[image: A brick building features large murals with a portrait, a bird, graffiti lettering, and a colorful fish painted across adjoining walls.]
Graffiti close to the implementation site in Tampere


[image: A landscaped planting bed contains low vegetation, shrubs, mulch, and two vertical pipes beside a paved path.]
Biofilters implemented in Tampere
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UPSURGE: Soil Remediation and Urban Agriculture in Belfast

Context Overview

[image: A map and information table identify Belfast, Ireland. The table lists restoration, agriculture and food spaces, site impact scale, and others.]

Belfast, the capital and largest city of Northern Ireland, has a growing population of 345,000 and is among the youngest urban centres in Europe (Northern Ireland Statistics and Research Agency, 2021). Located on the eastern coast at the mouth of Belfast Lough, the city is known for its industrial heritage, including linen production and the Titanic. Decades of conflict reinforced social and physical divisions, and while peace-building efforts continue, challenges such as segregation, poverty, poor mental health, and inequality persist. Environmental issues include flooding, extreme weather, and poor air quality (Belfast City Council, n.d.).

Introduction to the case study

UPSURGE is a nature-based solutions demonstration site in Belfast that combines soil remediation with urban agroecology through co-production. A large, underused green space owned by Belfast City Council (BCC) was chosen as the UPSURGE nature-based solution demonstration site. This site is a part of Belfast’s Botanic Gardens and has been used as allotments and for sports and cultural events. Soil testing revealed widespread contamination linked to waste from previous industrial activities. Today, the site is popular with dog-walkers, and is well situated next to university facilities, local schools, a theatre, and several neighbourhoods. Before the project began, BCC carried out a consultation to determine the types of nature-based solutions to be implemented on the site. This informed the focus on sustainable urban agroecology and soil remediation to build social cohesion, foster nature education and environmental justice for a diverse mix of stakeholders across communities.

Nature-based Solutions characteristics

UPSURGE requires project partners to use co-creation processes to involve citizens, academia, local governments, environment groups and businesses throughout the project. Once the project started in Belfast, BCC and Queen’s University Belfast (QUB) teamed up to plan co-design activities to determine the exact brief and form of nature-based solutions on the site. From April to September 2022, this team hosted three half-day co-design workshops. The first workshop explored the scales of city, neighbourhood, and demonstration sites to consider current perceptions of nature, existing routes, important stakeholders, and potential nature-based solutions. The second event looked at themes of green, water and mobility to explore possible interventions at different scales, from new green corridors to community gardens and nature engagement events. The last workshop presented a concept for a range of nature-based solutions on the site. Stakeholders with similar aims were grouped to critique the concept and collectively decide priorities for the project. After the co-design workshops, QUB created a nature-based solutions design guide for the landscape architect nominated to carry out the detailed design. At the same time, community group, Friends of the Field, hosted events on the site including a BioBlitz to log existing plant and insect species. The co-design process led to the development of a range of nature-based solutions interventions on the site. QUB firmed up plans for a research garden for soil remediation and carbon testing. Friends of the Field set out an intention to set up and run a community garden with education activities and food production. Another group, Friend of Botanic Gardens, proposed a horticultural garden to test climate-adaptive plant species. A new site entrance and pathways were also proposed to support inclusive and sustainable travel to and through the site.

Governance

The UPSURGE project received funding from the Europe Union’s Horizon 2020 research and innovation program under grant agreement No. 101003818. The project has 23 partners and runs for four years, from September 2021 to August 2025. The UPSURGE project supports five European city partners (Belfast, Maribor, Breda, Budapest and Katowice) to test nature-based solutions on urban sites to address urban regeneration, improve air quality and verify outcomes through a localised sensor network. Each city chose different kinds of nature-based solutions, reflecting specific climate and social challenges. BCC received 660,375 EUR (693,393 USD) to plan, manage, and fund the implementation of nature-based solutions in Belfast. QUB received 548,550 EUR (575,977 USD), with part of this funding used to monitor and support all five cities to co-design, construct and deploy nature-based solutions on urban demonstration sites.

Outcome

The co-design process enabled a wide range of people to meet and contribute to planning the future of Lower Botanic Gardens and other satellite sites in the city (Campbell et al., 2023). Workshops created ideal spaces to test the feasibility of different nature-based solutions. They also highlighted the need for ongoing communication and engagement across and beyond the project (McKinley et al., 2023). Negotiations on the governance of the community garden, coupled with extreme weather events have caused delays in implementing nature-based solutions in Belfast. Despite this, construction has begun. The research gardens are operational, and new pathways, fencing and hedging have been implemented. With support from QUB and BCC, Friends of the Field and The Conservation Volunteers have taken the lead to agree on the layout of the community garden which should be constructed in Spring 2024, partly by landscape contractors and partly by community volunteers.


[image: A group of people works within marked soil plots in an open field with buckets, tarps, tools, wheelbarrows, and wooden stakes.]
Implementing QUB’s research gardens


[image: A printed map contains hand-drawn routes, notes, arrows, and spaces. Two hands point and write on the map with a pen.]
Capturing a cross-pollination of design ideas at the site scale in the second co-design workshop
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UNaLab Eindhoven: Living Labs for Nature-Based Solutions

Context Overview

[image: A map and information table identify Eindhoven, the Netherlands. The table lists restored, constructed, and novel ecosystems.]

Eindhoven is one of the five biggest cities in the Netherlands, with around 230,000 people living there. The wider region has more than 750,000 residents. It plays an important role in the country’s economy, making up about 14 percent of the national income. Located in the Brainport region, a hub for high-tech industries, innovation, and design, Eindhoven is known for its creativity and knowledge-based economy. But the city is facing growing challenges. Its population is expected to rise from 220,000 in 2014 to around 300,000 by 2030. Climate change is making some problems worse, such as flooding, extreme heat in the summer, air pollution, and the loss of natural areas like rivers, ponds, and green spaces that help keep the city cool and healthy. These changes are putting pressure on the urban environment and affecting people’s well-being.

Introduction to the case study

UNaLab utilizes a living lab methodology to bring nature-based solutions to the central streets of Eindhoven. The City of Eindhoven decided to use nature-based solutions in several places, mainly in the city centre. The goal of this project is to better connect water features (like canals and ponds), green spaces (such as trees and parks), and buildings, so that the city becomes a better place for people to live. In the UNaLab project, nature-based solutions means using natural methods and knowledge to bring economic, social, and environmental benefits at the same time. Many of these nature-based improvements were added to projects that were already being planned or built. By using a Living Lab method, UNaLab activities gave the city a chance to include more nature into those developments.

Nature-based Solutions characteristics

Eindhoven has introduced several nature-based solutions in its city centre. In many streets that used to be fully paved, trees and greenery have been added. These changes help manage rainwater, reduce heat, and create more pleasant spaces for people. On Vestdijk, a major road in the centre, car traffic has been reduced, and existing green areas have been improved—some now include spaces designed to hold excess rainwater. In Clausplein square, trees, shrubs, and grasses have been planted with the goal of soaking up and cleaning rainwater. In the old industrial area known as NRE, where the historic buildings are now protected monuments, new green walls and plantings—including trees, flowering plants, and grasses—have helped bring life back to the area. Other examples of greening include, a green wall on a building along Oude Stadsgracht, and a green roof on City Hall. The entrance to City Hall has also been updated with green spaces planted with native species. Outside the city centre, a section of the Grote Beek stream—once partly removed—has been restored. This has reconnected parts of the water system, improved water quality, and helped wildlife move more freely, supporting local biodiversity.

Governance

The UNaLab project was financed by Horizon2020 and it lasted 5 years, from June 2017 to November 2022. The whole project cost 14.2 million EUR (16.1 million USD) and it received 12.7 million EUR (14.4 million USD) from the EU. The EU contribution to the Eindhoven lab consisted of 1.7 EUR (1.9 million USD) to the City of Eindhoven, 677,462 EUR (765,532 USD) to Eindhoven University of Technology, 232,120 EUR (262,295 USD) to the energy company Innohub Bv, 9,275.00 EUR (10,480 USD), to P.G. Kuijpers & Zonen Bv, an interim agency specialized in building and maintaining technical installations. The last company had several subcontractors for a total expense of 852,600 EUR (963,438 USD). A big part of the project is working closely with local people and organisations. This approach, called co-creation, is very important in Eindhoven—not just because Dutch law requires public participation, but also because many different groups are genuinely interested in being involved (Sarabi et al., 2021). Both the municipality and many residents were already experienced in co-creation processes. The co-creation meetings in spring 2018 led to the creation of a Community of Practice for nature-based solutions, involving many stakeholders, mainly relevant professionals from the municipality and industry, that participated in workshops and in the shaping of Living Labs (Laikari et al., 2021).

Outcome

Eindhoven has added greenery to many areas that were previously covered in concrete or pavement. These changes have brought nature closer to people’s everyday lives. The nature-based solutions chosen by the city have brought several benefits: they help keep people healthy, provide shade and cooling during hot weather, reduce the risk of flooding, and support biodiversity—especially around the restored Grote Beek stream. Eindhoven University of Technology also held a workshop with the city’s Community of Practice to explore challenges in using nature-based solutions in an urban living lab setting. The main barriers identified included: too many separate institutions involved (which made coordination difficult), not enough clear information for citizens about how nature-based solutions work or what they do, and a lack of effective ways to involve a broader and more diverse group of residents—considering differences in age, income, and gender. One of the most challenging projects was the attempt to “daylight” a section of a buried river—that is, to uncover and restore it. Because of disagreements during planning, the original location couldn’t be used. This led to delays, and the project was eventually moved to another site that, while not a public space, remains open and accessible to people. Another difficulty came up in Clausplein square. The city had planned to install LiDAR cameras to study how the green spaces were benefiting people socially. However, this couldn’t go ahead because of national privacy laws (Sarabi et al., 2021).
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ProGIreg Living Lab for Green Infrastructure and Post-Industrial Regeneration

Context Overview

[image: A map and information table identify Zagreb, Croatia. The table lists restored, constructed, and novel ecosystems, site impact scale, and others.]

Zagreb is the capital and largest city of Croatia. It is located in the north of the country, along the Sava River, at the southern slopes of the Medvednica mountain, near the border of Croatia and Slovenia. The Municipality of Zagreb holds 770,000 people, and its Metropolitan Area holds slightly above one million people. Zagreb has an oceanic climate with continental influences, with cold winters (average daily mean temperature around 1°C) and warm to hot and very wet summers (average temperature 22°C), with occasional short-lived heatwaves. The Living Lab developed by the ProGIreg project is located within the Sesvete district in the east of Zagreb. Sesvete has 70,000 inhabitants, and the youngest population in Croatia. The Living Lab is located at the site of a former meat-processing factory, Sljeme.

Introduction to the case study

ProGIreg is a Living Lab with the aim of implementing green infrastructure and better public spaces through residents participation. The EU funded the proGIreg project (‘productive Green Infrastructure for post-industrial urban regeneration: nature for renewal) to improve the resilience of Sesvete to increasing climate-induced heat through urban regeneration with and for citizens, with an interest in fostering urban consciousness and identity. The main problems addressed included the lack of public green spaces, and the need for better public facilities, bike lanes, a hub with co-workspaces and a secure crossing of the railway.

Nature-based Solutions characteristics

The Living Lab implemented community-based urban gardens, aquaponics, green roofs and walls, and green corridors. The community-based urban farms and gardens were located in city-owned land upgraded with solar water distribution pumps and solar water purifying devices using renewable energy sources. Near the gardens, an info center with lectures, workshops, exhibitions, and round tables for the community was set up. The green walls, roofs and aquaponics were built by developing a modular urban farm that combined both nature-based solutions. The new accessible green corridors (cycling and pedestrian paths) were built on reused derelict land. In addition, ProGIreg implemented a therapeutic garden designed in collaboration with local associations working with people with disabilities, including spaces for activities and urban farming, and promoted tree planting activities, with 500 trees and shrubs planted by 250 citizens. Finally, it introduced low-carbon guidelines into new strategic documents.


Governance

The project proGIreg (2018-2023) was funded by the European Commission under the Horizon 2020 programme (1.1 million EUR; 1.3 million USD). In Zagreb, the Office for Economy, Environmental Sustainability and Strategic Planning was the coordinator of the Living Lab. Other local partners included a local NGO (Green and Blue Sesvete) and the City of Zagreb Bureau for Physical Planning and Zagreb Faculty of Architecture. Private companies created specific parts of the nature-based solutions. Local stakeholders were involved to ensure users and residents accepted and embraced the new nature-based solutions. These co-design processes (including workshops) were crucial to the successful implementation of the solutions, as well as, in the engagement of the local population in decision-making processes, allowing to detect underlying problems and risks. With this project, Zagreb established new protocols and changes to planning procedures and policy development processes for nature-based solutions.

Outcome

The project ProGIreg developed self-sustaining business models for nature-based solutions, based on scientific assessment of social, ecological, and economic benefits while changing locals’ perception of the neglected South of the district. By creating productive green infrastructure, this project helped to improve living conditions and reduce vulnerability to climate change, while having measurable economic benefits to citizens and entrepreneurs.

The ecosystem services delivered include cultural services (recreation, social cohesion, cultural heritage, mental well-being, and health), and regulating services, namely the mitigation of the urban heat island effect. In specific, the co-benefits of the community urban gardens included the inclusion of vulnerable groups, namely people with disabilities who are now able to engage in gardening activities. The therapeutic garden improved the well-being of users by providing spaces for social interaction and contemplation. The green walls/roofs and aquaponics created economic value due to both the installation of an improved water distribution network and a solar purification device, as well as the creation of a business model related to the installation of aquaponic systems. Another outcome was the establishment of protocols and procedures for environmental compensation, namely the proposal of guidelines for low-carbon development planning, created following European green policies. Some challenges of this project included external factors (i.e. damages by an earthquake in 2020, land ownership issues) and procedural reasons which led to delays and cancellations of original plans for implementation.
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UrbanGreenUp: Green Infrastructure in Liverpool

Context Overview

[image: A map and information table identify Liverpool, United Kingdom. The table lists restored, constructed, and novel ecosystems.]

Liverpool is a city and metropolitan borough in Merseyside, North West England, located on the eastern side of the Mersey Estuary, adjacent to the Irish Sea. The city holds around 485,000 citizens and its City Region has around 1,550,000 people. The wider Liverpool area is the third largest in England and Wales outside London. Liverpool is characterized by a temperate maritime climate, with relatively mild summers, cool winters and rainfall spread evenly throughout the year. In 2008, Liverpool was nominated the annual European Capital of Culture. Its local economy is based on the service sector, being one of the largest in the United Kingdom.

Introduction to the case study

URBAN GreenUP introduces a variety of green infrastructure projects to improve soil conditions, biodiversity, cooling and rainwater storage in Liverpool. Liverpool has faced challenges in managing its urban form to pursue economic growth, leading to the conversion of green space into urban land, affecting connectivity, ecosystem services delivery, and climatic resilience. The city nowadays supports various initiatives aiming to develop and implement green infrastructure and renature urban plans, having joined the “Liverpool City Green Infrastructure Strategy”. Specifically, there has been a need to tackle urban challenges related to poor environmental quality, lack of green spaces, and lack of connectivity, which threaten human health, quality of life, and urban biodiversity. In addition, there has been a need for strategies that promote nature connection and interactivity that also encourage investments to build a city attractive to live and work, increase social justice and social cohesion.

Nature-based Solutions characteristics

During the URBANGreenUp project, 40 types of nature-based solutions were implemented to re-naturalize urban areas. These solutions included the construction of green corridors with pedestrian and cycle lanes, planting of trees and shrubs for climate heat mitigation, carbon capture, and air quality improvement, sustainable drainage systems and rain gardens. Green walls and roofs, and mobile and floating gardens were installed in areas lacking spaces for large green spaces. For the improvement of soil functionality and biodiversity, insect hotels and bird and bat boxes were built.


Governance

The URBAN GreenUP (2017-2022) was a project funded under the European Union’s Horizon 2020 programme (14 million EUR in total; 16.5 million USD). Its objective was the development, application and replication of Renaturing Urban Plans in European and non-European partner cities to mitigate the effects of climate change, improve air quality and water management, and increase urban sustainability through innovative nature-based solutions. The URBAN GreenUP consortium comprised eight partner cities, divided into front-runners (three European cities, including Liverpool), the followers, and the Network of Cities. The project coordinator was the CARTIF Technology Center. The project aimed to help make a step change in the quantity and quality of green infrastructure across the city, the wider city region and Mersey Forest. The planting of trees across multiple city sites included the work of a wide range of stakeholders and landowners.

Outcome

With the introduction of green infrastructure (particularly tree planting), GreenUp was able to reduce carbon emissions, affecting 160,000 citizens per year, and reduce temperature (2-4°C during summer), organic gas evaporative emissions, CO2, and NOx emissions, affecting 30,000 citizens. In addition, the new nature-based solutions improved accessibility, connectivity to existing green infrastructure, and air quality, serving as pollutant filters. The water interventions reduced flood risk and contributed to rainwater storage, improved water quality, and provided ecological benefits concerning the surface water drainage network. There was an overall increase in urban biodiversity levels, with a particular increase in plant species richness and functional diversity of plants and insects, and insectivore abundance, leading to higher use of corridors for movement, which has been attracting many visitors.

The new nature-based solutions provide co-benefits related to social justice and social cohesion, namely crime reduction and improved safety on green routes, accessible green spaces, job creation, and opportunities for social interactions. In addition, these solutions have contributed to changes in house prices, savings in energy use, improvements in citizens’ health and well-being, and new options for educational activities. Finally, this project has improved the perceptions of citizens on urban nature and green spaces quality, increased social learning concerning nature-based solutions and improved citizens’ engagement with nature.
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CLEVER Cities: Urban Greening and Co-design in Milan

Context Overview

[image: A map and information table identify Milan, Italy. The table lists constructed and novel ecosystems, city impact scale, and co-benefits.]

The CLEVER Cities project focused on implementing nature-based solutions within Milan’s urban renewal strategies, while also promoting biodiversity and sustainability. Milan is the main city of the Lombardy region and serves as a major administrative, economic, and cultural center in Italy, with a population of approximately five million.

Milan faces ongoing urban challenges. High levels of air pollution, aggravated by increasing urbanization, pose significant risks to public health. Moreover, over 60 percent of Milan’s land is covered in impermeable surfaces, making it one of the most paved cities in Italy. This limits space for greenery and heightens vulnerability to climate impacts.

Introduction to the case study

The city is an active member of several international networks, such as Eurocities, C40 Cities Climate Leadership Group, the Urban Development Network, and 100 Resilient Cities, reflecting its strong commitment to sustainable urban development and climate resilience.

In recent years, Milan has transformed several abandoned areas within its metropolitan region. These projects have provided the city with valuable opportunities to create new green spaces while revitalizing entire neighborhoods. They have also showcased the potential for integrating nature-based solutions into broader urban regeneration efforts. CLEVER Cities was a collaborative initiative involving three European cities—Hamburg, London, and Milan—aimed at positioning the EU as a global leader in nature-based innovation. The project employed a city-focused model, addressing urban regeneration challenges and collaborating with local partners to foster inclusive, sustainable transformation. In Milan, the project focused on the city’s southern districts and was implemented through three “Clever Action Labs” (CALs). Each CAL had a specific focus:

CAL 1 – Green Roofs and Facades: Aimed at raising awareness of the benefits of green roofs and facades while supporting the installation of pilot projects. This lab promoted innovation in retrofitting buildings with green features, combining technical expertise with community input to ensure social acceptance and aesthetic integration.

CAL 2 – Co-design of Public Green Spaces (Giambellino 129): Focused on transforming various public areas—such as urban gardens, bird habitats, and vertical gardens—through participatory planning. Residents and community organizations were directly involved in designing and managing these spaces, fostering a sense of ownership and ensuring long-term care.

CAL 3 – Greening of Railway Infrastructure: Explored ways to integrate green elements into Milan’s southern railway corridors. The lab showcased how nature-based solutions can be applied even in areas dominated by industrial and transport activities, enhancing their ecological value and visual appeal.

Each lab served as a platform for testing nature-based interventions and engaging communities in the regeneration process, aiming to embed sustainability into daily urban life.

Governance

The CLEVER Cities project in Milan had a total budget of 14.8 million EUR (17.5 million USD), with 14.2 million EUR (16.7 million USD) contributed by the European Union. The project ran for six years, from June 1, 2018, to November 30, 2023. The governance model combined institutional leadership with inclusive participation. A wide range of local organizations participated, including RFI (Italy’s rail infrastructure company), Politecnico di Milano, Ambiente Italia (an environmental consultancy), Eliante (a social cooperative), and WWF. The Milan case study focused on co-creating locally tailored nature-based solutions to achieve tangible environmental, social, and economic benefits. One of the project’s primary objectives was to embed co-creation into mainstream urban planning practices. For instance, the newly approved Piano Territoriale Metropolitano (PTM) acknowledges nature-based solutions as a strategic tool for climate adaptation and highlights collaboration with local stakeholders, especially through Public-Private Partnerships (PPPs).

Outcome

The primary outcomes of the CLEVER Cities project in Milan are closely linked to the co-creation process at the initiative’s core. A key insight from the project was that aligning co-creation with financial incentives can greatly enhance public engagement. Thus, developing tools and procedures that integrate public participation and co-design into the criteria for financial support proved to be a vital step toward mainstreaming these practices.

In the case of CAL 1, which focused on green roofs and facades, the project emphasized the importance of combining local residents’ insights with expert input during the co-design process. This collaborative approach resulted in solutions that were both socially accepted and technically sound for retrofitting private buildings with green infrastructure.

Another important lesson emerged regarding governance in multi-property buildings. Shared governance mechanisms were crucial for accelerating environmental upgrades in alignment with climate neutrality goals for 2030 and 2050. These mechanisms facilitated cooperation among residents, ensuring that decisions about building improvements, such as installing green roofs, were collectively supported and maintained over time.

The project also highlighted the need for more complex financial models in working with citizens. Rather than relying exclusively on profit-driven frameworks, the economic feasibility of many nature-based solutions was evaluated based on avoided costs—such as reduced flooding risks and lower energy consumption. Communicating these less-visible financial benefits was a crucial strategy, as it helped expand understanding of the various advantages nature-based solutions can provide, including their social and environmental co-benefits. This, in turn, emphasized the importance of assessing nature-based solutions through a framework of long-term social return on investment, rather than merely immediate monetary gain.

Despite these successes, the project also identified key challenges. In Milan, the lack of a deeply rooted culture of collaboration in decision-making, along with the absence of well-established policies for cooperative planning, hindered more fluid engagement processes. Addressing these barriers required building trust between institutions and the public, providing accessible entry points for participation, and ensuring that co-creation processes remained flexible and adaptable. The project demonstrated that for nature-based solutions to be fully effective, the public must feel genuinely involved and empowered in shaping the urban spaces they inhabit.

[image: A building facade features a vertical garden beside a sidewalk and parked vehicles. Two people walk along the pavement.]
Example of implemented green facade in Milan
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Opération-Récréation: Schoolyard Greening in Brussels

Context Overview

[image: A map and information table identify Brussels, Belgium. The table lists restoration, agriculture, food spaces, and co-benefits.]

The Brussels-Capital Region (BCR) is a densely populated urban area with 7,441 inhabitants per square-kilometer, almost 20 times the national average (Brussels Environment, 2022). Although 52 percent of its surface is covered by vegetation, public green spaces and accessible vegetated areas only cover 19.7 percent of the BCR’s territory, benefiting mainly the well-off south and southeast neighbourhoods of the Region (Brussels Environment, 2023). The greening agenda of the city relies on two main policies, the Green Corridor (maillage vert), initiated in 1997 and aimed at maintaining and restoring connectivity between natural habitats throughout the territory (Brussels Environment, 2023), as well as the Regional Nature Plan aimed at establishing specific nature conservation goals and urban greening strategies by 2050 (Brussels Environment, 2016).

Introduction to the case study

Opération-Récréation aims at greening school playgrounds to meet biodiversity and rainwater storage needs in Brussels. The Opération-Récréation project was launched in 2021 by Brussels Environment – the regional administration for Environment and Energy (Brussels Environment, 2021) as a pilot for nature-based schoolyard transformation in the BCR. It addresses critical challenges of the BCR encompassing biodiversity loss, urban heat island effect, heightened flood risks, and socio-economic disparities. In this context, the Opération-Récréation pilot project embraces a nature-based solutions approach, notably through the conceptualization and implementation of Nature-based Climate School Shelters (NbCSS) (Ruiz-Mallén et al., 2023).

Nature-based Solutions characteristics

Opération-Récréation’s main goal is to transform the schoolyards of 19 Brussels schools into high-quality, mixed-use, green play and resource areas while bringing refreshing nature into the neighbourhood (Brussels Environment, 2021). This transformation involves the removal of impermeable surfaces and the introduction of diverse green elements, such as climbing trees, fruit trees, bird and insect houses, wildflowers, vegetable gardens, small water bodies, fountains, and wooden play structures. This project also aims at rendering green spaces more accessible to disadvantaged families through the opening of the schoolyards to the public (notably during heatwaves), acting thereby as cooling islands, beneficial for the whole neighbourhood (Brussels Environment, 2021).


Governance

The implementation of NbCSS is achieved through a participatory process with diverse stakeholders within the educational ecosystem, from educators and administrators to parents’ associations and schoolchildren. The participatory approach ensures that the transformation aligns with the unique characteristics and needs of each schoolyard. The comprehensive methodological and financial support provided, totalling circa 300,000 EUR (354,000 USD) per school, underscores the commitment to effective governance (Brussels Environment, 2021). The timeline, spanning from school selection in July 2021 to the anticipated completion by the end of 2024, adheres to a meticulous series of stages, emphasizing diagnostics, awareness, planning, and execution.

Outcome

Four green schoolyards have already been completed as part of the Opération-Récréation project (Brussels Environment, 2025) (Fig 1). The project’s strengths lie in its interdisciplinary nature. Challenges, such as escalating costs and timeline considerations, underscore the complexities inherent in current large-scale urban interventions. Regular updates on the project’s progress are accessible online (Bubble.Brussels, 2024), maintaining transparency and engagement. In essence, Opération-Récréation embodies a comprehensive and forward-thinking endeavour that showcases the potential of nature-based solutions in addressing urban climate-related challenges while concurrently fostering environmental education and children’s wellbeing through increased contact with nature (Fig.2).

[image: A group of children writes on a sheet of paper placed on a wooden table. Pencils rest in their hands as they gather closely around the worksheet.]
Biodiversity audit in the schoolyard – Schoolchildren identifying places that they like and dislike, at Ecole en couleurs, Brussels (BE). Bénédicte Maindiau for Brussels Environment. https://www.bubble.brussels/ecole-encouleurs/
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ClearingHouse: Post-Industrial Urban Forests in Gelsenkirchen

Context Overview

[image: A map and information table identify Gelsenkirchen, Germany. The table lists restoration, forests and trees, and co-benefits.]

The ClearingHouse project applies a Living Lab approach to promote urban forestry in two industrial landscapes of the Rhine-Ruhr region. Gelsenkirchen is part of this polycentric metropolitan area and home to over 265,000 people, was once dubbed the “City of a Thousand Fires” for its coal and steel industries. As in many post-industrial cities, demand for accessible green spaces has grown—especially following the pandemic. Decades of social and economic change have left large areas of derelict land that have naturally regenerated into forests. In Gelsenkirchen, around 20 percent of forested areas are on former industrial sites and slag heaps (Clearing House, 2020). These novel ecosystems, strategically located within the urban core, represent valuable assets for addressing social and ecological challenges.

Introduction to the case study

The HORIZON 2020-funded ClearingHouse project (Collaborative Learning in Research, Information-sharing and Governance on How Urban tree-based solutions support Sino-European urban futures) in Gelsenkirchen aimed to gain insights into the social and ecological performance of post-industrial urban green spaces that have undergone natural succession to forests. The goal was to leverage the potential of post-industrial natural succession as urban forest nature-based solutions—tree-based urban ecosystems that address societal challenges whilst simultaneously providing ecosystem services for human well-being and biodiversity benefits (Dumitru et al., 2021).

Nature-based Solutions characteristics

The nature-based solutions examined in the Gelsenkirchen case study of the Clearing House project focus on green inner-city redevelopment through natural succession on post-mining land (Roitsch et al., 2024). Specifically, the project highlights two sites: the Rheinelbe industrial forest and the former coal mine Zeche Hugo, both located near Gelsenkirchen’s city center (Clearing House, 2023). These sites exemplify post-industrial landscapes at different stages of natural succession, with varying canopy cover densities. The Rheinelbe and Zeche Hugo sites illustrate this successional gradient, ranging from early-stage areas dominated by Betula pendula and Crataegus monogyna to more mature ecosystems characterized by Fagus sylvatica and Quercus robur (Kraus et al., 2022).

These two post-industrial urban green spaces are part of the Emscher Landscape Park (ELP), a broader, regional cooperation project in the northern Ruhr area to create the world’s largest connected park system (450 square-kilometers) (Interlace Hub, 2023). Using a combination of social and ecological methods, these two living labs will explore how Urban Forestry and Nature-based Solutions (UF-NbS) can be employed to restore former mining sites, promote urban regeneration, and support sociocultural integration.

Governance

Gelsenkirchen’s strategy has focused on prevention, education and participation as well as the idea of “learning city”—the combination of integrative, equal opportunity and good education with “Education for Sustainable Development (ESD)”. In line with this, an important part of the ClearingHouse project was the development and co-creation workshops guidelines for all frontrunner cities, including Gelsenkirchen. The aim of these co-creation workshops was to meaningfully engage with people in the city, local experts, practitioners, and decision makers to bring all the local knowledge and perceptions together on how to best improve and regenerate the state of urban forests to benefit people and nature. More specifically, in Gelsenkirchen, the aim was to elicit the differing demands, perceptions and opinions of a highly diverse group of people to propose strategic targets for post-industrial forest that are not only ecologically sound but also socially acceptable for the local community (Clearing House H2020, 2022). As part of the public participatory engagement, participatory mapping methods were also used to empower local residents to spatially identify positive and negative perceptions in relation to post-industrial urban forests so as to inform planning and management decision-making (Clearing House 2023). In addition, in order to learn more about the ecological performance and potential of secondary, post-industrial forests for biodiversity conservation, two Marteloscopes were installed in the Rheinelbe industrial forest and the former coal mine of Zeche Hugo to monitor the development and delivery of ecosystem services of these sites over time.

The share of funding of the Clearing House project for the Gelsenkirchen corresponded to a total of roughly 923,000 EUR (1 million USD), of which 758,437 EUR (984,955 USD) went to the research partner (Humboldt-Universität zu Berlin) and 160,968 EUR (189,942 USD) for The City of Gelsenkirchen (CORDIS 2024). The International Building Exhibition Emscher Park (IBA), with support from NRW Urban GmbH & Co. KG initiated the project by providing land, buildings, and administrative help. The Ministries of Environmental Protection and Urban Development endorsed the idea with financial backing. The Forest Authority and Regional Forest Office Ruhrgebiet employed three foresters for area maintenance, while research was managed by the Biological Station Western Ruhr Area and the Humboldt-Universität zu Berlin (Clearing House, 2024).

Outcome

Using a combination of social and ecological methods, these two living labs will explore how Urban Forestry and Nature-based Solutions (UF-NbS) can be employed to restore former mining sites, promote urban regeneration, and support sociocultural integration. An important part of the ClearHouse project is the development and co-creation workshops guidelines for all frontrunner cities, including Gelsenkirchen. More specifically, in Gelsenkirchen, the aim was to elicit the differing demands, perceptions and opinions of a highly diverse group of people to propose strategic targets for post-industrial forest that are not only ecologically sound but also socially acceptable for the local community (Clearing House H2020, 2022). As part of the public participatory engagement, participatory mapping methods were also used to empower local residents to spatially identify positive and negative perceptions in relation to post-industrial urban forests so as to inform planning and management decision-making (Clearing House, 2023).

One of the main challenges identified in this project is the budgetary cuts and lack of economic resources from the local administration, which can severely hinder the establishment and future planning and maintenance of urban forests in the studied region. In addition, one of the main challenges raised by local practitioners is the diversity of needs and expectations that different groups place on urban green spaces and the lack of frameworks or tools, know-how to manage and balance these. Similarly, the growing population in these post-industrial areas and the increasing demand for housing have intensified the pressure on urban land. This makes it difficult to prioritize and protect post-industrial sites for urban forest nature-based solutions.
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View of the wastelands undergoing natural succession in Gelsenkirchen
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The BiodiverCity Project: Biodiversity Conservation in Malmö

Context Overview
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Malmö is the third largest city in Sweden, and the largest city in the Swedish county of Scania. The Municipality of Malmö has around 350,000 citizens and its Metropolitan Region around 700,000. The city is characterized by an oceanic climate, with mild summers (average temperatures between 12 and 22°C), occasional heat waves, and fairly cold and windy winters (average temperatures between −3 and 4°C). Rainfall is light to moderate throughout the year (average of 169 wet days). Malmö is one of most-industrialized cities in Scandinavia and currently Sweden’s fastest growing city.

Introduction to the case study

BiodiverCity worked at the city scale aiming to create new green areas to promote biodiversity conservation, and rehabilitate/restore species and degraded ecosystems within Malmö. The project BiodiverCity intended to address several key challenges that commonly affect urban areas, particularly in densely urbanized cities. These challenges included the degradation of natural/semi-natural ecosystems, lack of green spaces, and lack of opportunities to boost urban biodiversity. To do so, BiodiverCity developed products, services, and processes for a greener, healthier, and aesthetically attractive city. The Sustainable Development Goals addressed in this project include SDG15—Green space, habitats, and biodiversity, and SDG3—Improving physical health.

Nature-based Solutions characteristics

As part of the activities related to the conservation of biodiversity, this project created new habitats and avoided ecosystem damage, took specific measures to protect species, and developed capacity building, as a means for conservation governance. The nature-based solutions created/restored in this study included green roofs, green walls/facades, alley and green streets, community gardens and allotments, green areas for water management, and sustainable urban drainage systems. Specific examples of implementation activities included the creation of green roofs on the building of Malmö Service Administration and green walls on a commercial building on Västra Hamnen.


Governance

The Municipality of Malmö initiated the organization of BiodiverCity as a response to European and city environmental policies/strategies. The management set-up included co-governance with government and non-government actors. The sources of funding for this project included the European Union and public national budgets, having a total cost from 500,000 EUR (645,000 USD) to 2 million EUR (2.5 million USD) The main beneficiaries included several actors, such as the local government, the private sector, researchers, citizens, and community groups. During the six years of the project (2012-2018) a wide range of stakeholders from many sectors, including ecologists, landscape architects, scientists, entrepreneurs, and developers were brought together to work on specific greenery projects. In addition, the local community was involved through participatory events that included co-planning, consultation (for example, workshop, surveys), and joint implementation (for example, tree planting). As a result of this multidisciplinarity, the created habitats were able to meet both ecological requirements and requirements related to operation and maintenance, installation costs, and aesthetics.

Outcome

BiodiverCity developed products, services, and processes to support and enhance the city’s biodiversity, including innovative ways to design greenery in street trees, green roofs, façades and walls, mobile plant systems, urban biotopes, and three-dimensional greenery. The specific co-benefits of this project can be categorized into environmental impacts, socio-cultural impacts, economic impacts, and health and wellbeing. The environmental impacts include promoting naturalistic styles of landscape design for urban development, increased green area and species diversity, and the delivery of important ecosystem services such as stormwater management and heat mitigation. The socio-cultural impacts are related to social justice and cohesion due to improved access to green spaces and healthy food. The economic impacts include the commercialization of green solutions and reduced maintenance costs for households where greenery was installed. The health and wellbeing impacts include the creation of opportunities for recreation and exercise activities. Another useful outcome of this project is the enhanced knowledge of the more suitable plants and solutions in specific framework conditions. Some challenges that this project faced were related to a lack of knowledge/experience with living walls (from the public, potential new customers, and industry), which can be detrimental to the development of living walls in Sweden, and the need for specialist knowledge to address complex irrigation systems.
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Connecting Nature: An Urban Gardens Green Network

Context Overview
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The ecoHortas are multifunctional urban gardens that improve environmental quality, foster social participation, and enhance citizens’ well-being in A Coruña. Situated on Spain’s northwest coast, A Coruña is a coastal metropolis in the Ártabro Gulf. This compact city, spanning less than 40 square kilometers, is home to approximately 244,000 residents. Boasting a rich architectural legacy, A Coruña is complemented by its natural and scenic landscapes. The city’s economic foundation primarily rests on its service industry, which encompasses sectors like tourism and maritime commerce. Despite its economic and historical significance, A Coruña faces common urban challenges, notably a shortage of green space within its limited geography, compounded by low biodiversity, heat stress, sparse vegetation, and urban waste management pressures.

Introduction to the case study

A Coruña was selected as one of the cities representing the Connecting Nature project due to its need to create more green spaces and its vision for a gentler mobility system prioritizing green areas. This initiative aimed not only to develop green infrastructure compatible with cultural heritage but also to significantly enhance resident well-being and tourism appeal. Participation in projects like Connecting Nature provided A Coruña with valuable insights for advancing towards an integrated lifestyle based on ecosystems, sustainable urban planning, and health. While the nature-based solutions concept is relatively new to A Coruña, the city has some precedents from the 1990s and 2000s. Notable examples include the transformation of the city’s main landfill into one of its largest parks and the conversion of former military lands into a coastal green area. This approach represents a shift from the traditional concept of parks and green spaces, demonstrating A Coruña’s previous commitment to sustainable urban development that integrates nature into the city fabric, culminating with the adoption of a preliminary Green Infrastructure Plan in 2018.

Nature-based Solutions characteristics

This case study focuses on the ecoHortas Urban Gardens program, launched in 2018 as a key component of the shift toward nature-based solutions. The program established three main gardens—Eirís, Agra do Orzán, and Novo Mesoiro—offering 218 plots for citizen use. Although not originally designed using the Connecting Nature framework, which did not exist at the time, the gardens were conceived as nature-based solutions delivering multi-level benefits. As a fast-follower city in the project, A Coruña later identified areas for improvement, including the governance model and the absence of common social spaces.


Governance

ecoHortas are established on municipal land—abandoned plots or underused park areas—and their locations were determined through citizen participation. Plots are assigned to citizens and associations for two to three years, with some reserved for educational centers, non-profit groups, retirees, low-income households, and people with special needs. The municipality provides water and shared tools, and users must practice organic agriculture. To support this initiative, A Coruña facilitated self-management of the gardens through workshops and training sessions, helping to establish operational norms and management committees.

Funding for ecoHortas comes from various sources. The city relies heavily on its budget for initial investments and ongoing operational costs, with additional financial backing from European, national, or regional sources. Locally, the city allocates municipal funds for parks and gardens and has implemented participatory budgets of 2 million EUR annually. The Connecting Nature project itself had a total cost of 11.7 million EUR (13.8 million USD), with NET EU contributions of EUR 531.5 million EUR (627 million EUR) for the University of A Coruña and 334.6 million EUR (394 million USD) for the Municipality of A Coruña as primary beneficiaries of the case study. At a policy level, A Coruña has crafted an integrated strategy for sustainable urban development (EIDUS) supported by European Regional Development Fund (ERDF) resources. The city is also among the first in Spain to implement the new Spanish Urban Agenda locally, aligning with the European Urban Agenda and the UN Sustainable Development Goals.

Outcome

A Coruña’s urban gardening and green space initiative represent a significant step towards creating a more sustainable and resilient city. The ecoHortas program and the broader shift towards nature-based solutions demonstrate the city’s commitment to environmental stewardship, social cohesion, and citizen engagement. These efforts have transformed underutilized spaces into community assets and contributed to biodiversity, climate change mitigation, and improved quality of life for residents.

While A Coruña’s efforts in urban gardening and green space initiatives are highlighted, they also underscore the complexities of implementing large-scale environmental changes in urban settings. The city’s hierarchical structure and lack of inter-departmental coordination often result in siloed approaches, potentially leading to duplicated efforts or conflicting initiatives. This structural limitation highlights the need for a more integrated urban planning and management approach. The urban gardens’ management model also faces challenges, with the need to balance citizen involvement and municipal oversight. The city’s revised garden allocation process, which encourages gardeners to self-organize while maintaining some municipal control, represents an innovative approach to addressing this issue. However, building trust and capacity within the gardeners’ association remains an ongoing process.
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URBiNAT: Sofia’s “Healthy Corridor”

Context Overview

[image: A map and information table identify Sofia, Bulgaria. The table lists restoration, constructed, novel ecosystems, and co-benefits.]

Sofia, the capital of Bulgaria, experienced rapid industrialization and urban growth after 1960, leading to the construction of around 15 large housing estates (LHEs), mostly on former farmland at the city’s edge. Today, these estates house about 575,000 people—nearly half of Sofia’s population—and account for 47.3 percent of the city’s housing stock (Tasheva-Petrova et al., 2021). The post-1990 transition to a market economy exposed major challenges in these areas, including shifts in property ownership, reduced public maintenance, and growing social inequalities. Public spaces such as sidewalks, pedestrian zones, and green areas have come under strain. While trees planted during the original development still offer environmental benefits, many other green features have deteriorated. Despite oversight by Sofia’s “Green System” Department, budget constraints have led to uneven maintenance and limited access to quality green spaces in LHEs.

Introduction to the case study

URBiNAT uses a Living Lab approach to build a linear park intervention bringing social, mental health and ecological benefits. The URBiNAT project established Living Labs in Porto, Nantes, and Sofia to promote the “Healthy Corridor” concept, using nature-based solutions to transform public spaces, foster community, and improve physical and mental health. In Sofia, the Living Lab was located in the Nadezhda district, in the north-central part of the city. This area spans 115.16 hectares and consists of five neighborhoods, where 37,770 residents live in 17,069 dwellings.

Nature-based Solutions characteristics

The Nadezhda Living Lab became a key component of the URBiNAT project, serving as a testing ground for implementing nature-based solutions and community-led planning to improve urban life. Public spaces in Nadezhda vary in size and function but have faced safety issues and diminishing availability. Nonetheless, comprehensive urban plans adopted between 2013 and 2015 helped safeguard undeveloped public spaces. The Healthy Corridor was envisioned as a two-point-five kilometer linear park that connects Severen Park with Park Nadezhda. Along its route, four distinct intervention areas were created: ‘Co-Place’, ‘Health Energy’, ‘Aqua Vita’, and ‘Green Assembly’. Additional paths branch off the main route to expand access and integrate the park into the broader urban fabric. This strategy combines different spatial and community needs, extending the benefits of the project beyond the immediate neighborhood and creating a more inclusive urban experience. The corridor emphasised the importance of mid-scale public spaces in meeting collective needs. Alongside enhancing physical infrastructure, the project sought to tackle social and economic inequalities, promote mental and physical health, improve daily living conditions, and help regulate the local microclimate.


Governance

The URBiNAT project in Sofia had a total budget of 13.6 million EUR (16.1 million USD), with 13 million EUR (15.3 million USD) provided by the European Union. The project ran from June 1, 2018, to March 13, 2024. Sofia’s implementation of URBiNAT combined traditional municipal management with innovative participatory approaches. The city government led the initiative, working across several levels of local administration. The project also partnered with the University of Architecture, Civil Engineering and Geodesy, incorporating academic knowledge into urban planning and design. Community involvement was central to the project. The Nadezhda Living Lab encouraged collaboration between city authorities and residents in shaping the Healthy Corridor. However, balancing this participatory model with existing top-down administrative processes proved challenging. There were occasional tensions between adhering to official procedures and the flexibility needed for inclusive, responsive engagement. Still, the city’s project team demonstrated adaptability and persistence, continually refining their approach to meet emerging needs. However, coordination remained a challenge—both within the team and in communication with external stakeholders. This governance model reflects the complexity of combining established bureaucratic systems with more dynamic, community-driven processes. The ongoing challenge lies in aligning institutional structures with the goal of creating more responsive, people-focused urban development.

Outcome

The URBiNAT initiative in Sofia achieved notable results by applying the Healthy Corridor concept. A total of 937 participants, both adults and youth, engaged in workshops and co-design sessions. These participatory activities ensured that community needs were reflected in the project’s design and implementation (Nunes et al., 2021). The project team organized suggestions into specific action categories that involved all stakeholders. A comprehensive strategy for the Healthy Corridor was developed in alignment with Sofia’s broader urban planning goals. Out of 43 proposals, 23 nature-based solutions were integrated into the final plan, 11 were adopted by other municipal projects, and 10 were not implemented. This means that 52 percent of all suggested solutions were fully realized, with another 25 percent having the potential to be developed in future initiatives, highlighting the project’s ongoing relevance and scalability. A preliminary urban development plan was created, organizing interventions across 16 subzones grouped into four major zones and two smaller zones. This plan encompassed 138.1 hectares across four housing estates. The city’s Municipal Council formally approved the project. An Advisory Board was established to guide the inclusive implementation and ensure the long-term management of the corridor. The project also fostered strong working relationships among various municipal departments, leading to the institutionalisation of the Healthy Corridor concept in a purposefully created municipal unit.
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Flower Power: A Community-run Wildflower Nursery in Glasgow

Context Overview
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Flower Power is an ecological restoration project tackling urban meadows in marginalized areas of Glasgow. Glasgow, located in west-central Scotland, is the country’s second-largest city with a population of over 600,000 (UK Population Data, 2023). The city’s industrial past and subsequent population decline have contributed to various long-term challenges, including social inequality and environmental degradation, issues that are increasingly being intensified by the impacts of climate change. Many of Glasgow’s residents, particularly those in disadvantaged communities, face barriers related to poor health, limited access to quality green spaces, and social isolation. At the same time, environmental threats such as biodiversity loss, heatwaves, flash flooding, and drought are becoming more frequent, affecting the city’s most vulnerable populations.

Introduction to the case study

Glasgow City Council has adopted a nature-based solutions approach to tackle these complex issues. This strategy aims to address health, environmental, and social problems, especially those impacting marginalized communities, by implementing small and medium-scale community garden projects alongside integrated Sustainable Urban Drainage Systems (SUDS). One example is ‘Flower Power’, a locally led nature-based solutions initiative in Pollok Country Park, which is Glasgow’s largest and only Country Park, encompassing 146 hectares. The park was gifted to the city in 1966 and is managed by Glasgow City Council, making it public land. The wildflowers grown in the nursery are planted in various public spaces throughout Glasgow, further emphasising the project’s role in enriching publicly accessible green areas. Developed under the EU Horizon 2020 Connecting Nature Project, this initiative aims to restore meadows and support pollinators, such as bees and butterflies. Simultaneously, it fosters a deeper connection between people and nature, providing various social benefits. These benefits include enhanced well-being and public health, increased social cohesion, income-generating opportunities, and greater public participation in local planning and decision-making.

Nature-based Solutions characteristics

The community-run wildflower nursery at Pollok Country Park cultivates approximately 10,000 native wildflowers each year, which are then planted in various public parks and green spaces across the city. This effort aims to reverse the decline of meadow and insect species by reintroducing native flora that provides essential habitats and foraging resources for pollinators, such as bees and butterflies. Socially, the initiative engages local communities in hands-on environmental stewardship, offers skills training, and fosters inclusion, particularly among vulnerable groups. Economically, the project contributes to cost-effective green infrastructure by reducing procurement expenses for native plants and creating opportunities for local employment and volunteering.

Governance

The Flower Power project is overseen by Glasgow City Council, with strong support from volunteers and partner organizations such as The Conservation Volunteers Scotland (TCV Scotland) and Grow Wild. It was part of the EU Connecting Nature Horizon 2020 Research and Innovation Action, a programme designed to help cities deliver effective nature-based solutions that address their most urgent challenges. The overall Connecting Nature project had a budget of 11.7 million EUR (13.2 million USD), with Glasgow receiving 748,250 EUR (845,522 USD) as the lead local partner for this case study. While the programme ran from June 1, 2017, to May 31, 2022, the vision for these nature-based solutions projects was designed to extend over 15 years. The long-term goals include generating evidence-based outcomes, encouraging entrepreneurship, particularly among young people, and strengthening the city’s appreciation and stewardship of its natural environment.

Flower Power and other related projects across the city were integrated into the Glasgow Open Space Strategy, which is grounded in detailed local data and spatial analysis. This strategy helps identify open spaces, assess their quality, and meet the specific needs of local communities. It promotes the use of nature-based design and management approaches to enhance these spaces through innovation and community engagement. The Council employed a Local Context Analysis method to translate this strategy into practice, focusing on 15 areas within Glasgow. This allowed planners to tailor projects to the unique social and spatial characteristics of each neighborhood. The approach also emphasized community participation, encouraging residents to play an active role in shaping and maintaining green spaces, which helps build a sense of ownership and collaboration.

Outcome

One of the primary challenges faced by the Flower Power initiative and the broader Connecting Nature programme was how to manage public green spaces during a period of public sector austerity in the UK. There was a need to maintain the quality and accessibility of public spaces while also finding more sustainable, cost-effective ways to implement nature-based solutions, and involve communities in their upkeep. Despite these challenges, Flower Power has had a lasting impact. It continues to operate a year-round volunteer programme aimed at fostering social cohesion and community participation. Each year, the project cultivates 10,000 native wildflowers, which are used in parks, green spaces, and community projects throughout the city. The nursery and garden established through the initiative have become a vital source of native plant species for biodiversity efforts across Glasgow. The benefits of the project are likely to persist due to the Glasgow Pollinator Plan, which aligns with the Scottish National Pollinator Strategy and supports ongoing conservation efforts in the region.

Another key outcome has been in environmental education. A public awareness campaign was launched to emphasize the value of wildflower meadows and to help residents understand why some areas that were previously maintained as closely mown lawns are now allowed to grow more naturally. These educational efforts are helping to shift public attitudes and foster greater community support for biodiversity-friendly landscapes.
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Green Krupnicza: Blue-Green Infrastructure in Kraków

Context Overview

[image: A map and information table identify Krakow, Poland. The table lists constructed and novel ecosystems, and flood mitigation as a co-benefit.]

Located by the Vistula River in southeastern Poland, Kraków is home to approximately 804,000 (Statistics Poland, 2023). It experiences a humid continental climate with cold winters, warm summers, and moderate precipitation throughout the year. Kraków is notable for its rich historical heritage, including a well-preserved medieval core, and its role as a cultural and academic hub. The city’s urban landscape features a combination of historical architecture, post-industrial zones, and a growing emphasis on green infrastructure as part of wider efforts to address environmental degradation and enhance urban liveability.

Introduction to the case study

The “Green Krupnicza” project in Kraków, officially opened in 2022, exemplifies a pioneering effort to implement blue-green infrastructure in a dense, historic urban setting. The aim of the project was to minimize the negative effects of climate change—long periods of drought and heat and to counteract the urban heat island. Located next to the Stare Miasto (Old Town) district, the 400-meter-long Krupnicza Street was transformed from a fully paved, car-oriented corridor into a pedestrian-friendly, pacified space with rain gardens, permeable surfaces, and increased vegetation. The area is characterized by a mix of residential buildings, cultural institutions, and commercial establishments. The initiative aimed not only to improve stormwater management and urban biodiversity but also to enhance social well-being and environmental resilience.

Nature-based Solutions characteristics

The “Green Krupnicza” project introduced blue and green infrastructure on a previously completely paved surface. It greened Krupnicza Street and turned it into a rain garden. As part of the investment, trees were planted along the entire length of the street. A total of 39 trees were planted of the “Plena” bird cherries (Prunus avium var. Plena) and black alders (Sambucus nigra). Approximately 6 m3 of structural substrate was prepared for each tree. Thanks to the use of structural soil, the tree root system has optimal conditions for development. Additionally, thousands of shrubs and perennials were planted on raised flowerbeds. Facade gardens were also designed and planted with hollyhocks (Alcea spp.). All the plants created a green mosaic. The investment also included the installation of tanks storing rainwater, which is used to water plants, as well as reducing the load on the city’s sewage system.


Governance

The idea of the project was based on the concept of a ‘woonerf street’, i.e. a street with calm traffic, where the safety of pedestrians is a priority, while maintaining the possibility of cars moving. The introduction of a common space for all users, instead of dividing it into the road and sidewalks, and the presence of street furniture and greenery contributed to the creation of a friendly space for residents and visitors. Furthermore, information about the history of Krupnicza Street is emphasized on special boards placed along the street. The investment is the result of the cooperation between the municipal company managing green areas in Krakow (2.2 million EUR or 2.4 million USD), and numerous municipal entities, including infrastructure managers. The key partners of the project were primarily residents and non-governmental organizations. In preparation for the investment, numerous consultations, promotional campaigns and prototyping were carried out. Residents and entrepreneurs also became guardians of the gardens on the street. The transformation of the street was initiated by local activists. Their involvement included advocating for the street’s renovation, organizing numerous community actions and initiatives involving residents. They also supported the promotion of the “Green Krupnicza” project, a continuation of the #3xTAKdlazieleni campaign in 2017 and beyond. The activists carried out outreach and educational activities, engaging the local community in the process of transforming the public space. Residents participated in consultations and continue to report maintenance issues on an ongoing basis. Local business owners on Krupnicza Street play a key role as plant caretakers, maintaining the façade gardens located next to their establishments.

Outcome

The reconstruction of Krupnicza Street was completed in May 2023. This historic street has completely changed its appearance, offering residents and visitors a new attractive green public space. Changing the existing paved surface to a rain garden created a green oasis, friendly to people and the environment. The garden slows down the outflow of rainwater into the sewage system, retains it in the soil, creates a favorable microclimate and counteracts the urban heat island. What is very important, residents actively participated in the transformation process.
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[image: A pedestrian street contains trees, large planters with shrubs, historic buildings, benches, cyclists, and people along a paved walkway.]
Project Green Krupnicza on Kraków City Hall
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Lisbon’s Strategy for Urban Agriculture

Context Overview

[image: A map and information table identify Lisbon, Portugal. The table lists restoration, neighborhood, and recreational co-benefits.]

Lisbon, the capital of Portugal, is a coastal city on the north bank of the mouth of the Tagus River (38°43’00” N; 9°07’59” W). Lisbon has a Mediterranean climate, characterized by hot and dry summers and cold and rainy winters, with an annual mean temperature of 17.2 °C, mean annual precipitation of 704.8 mm (1960–2022 average; PORDATA 2023), and north, north-western prevailing winds. It covers an area of 8,545 ha, with a resident population of 545,000 people, surpassing one million people per day due to tourism and commuting movements.

Introduction to the case study

The development of a strategy for urban agriculture (2007) and the consequent creation of municipal horticultural parks intended to address the increasing number of dispersed and informal allotment gardens in Lisbon, especially after the economic crisis of 2008. Gardeners spontaneously create these informal spaces in municipal or private derelict land to unwind and connect with nature. These spaces, however, are not regulated nor supported by the municipality and are often in a precarious and unsanitary state. Therefore, by creating these parks, the municipality aims to respond to the need for urban agricultural spaces while providing better conditions to urban gardeners, increasing public and environmental health, and assuring greater food security to their users. It also intends to combat public health risks associated with poor water supplies, stop illicit activities sometimes conducted in these spaces, and halt the degradation of the landscape.

Nature-based Solutions characteristics

Currently, there are 21 horticultural parks across Lisbon, making up 850 plots across nine-point-five hectares. These parks include individual plots for cultivation, fences, storage cabinets, and irrigation water, and the use of pesticides is not allowed. They are created either on derelict land or in spaces with a previously high concentration of informal allotment gardens. There are two types of horticultural parks: “social parks”, that focus on food production and self-sustainability (minimum area of 150 square meters), and “recreational parks”, that mainly aim to contribute to users’ overall life quality, by increasing their contact with nature and recreational opportunities (minimum area of 80 square meters). Both parks are inserted in urban parks and gardens, with other facilities (playgrounds, kiosks, etc), to enhance the multifunctionality of these areas.


Governance

The Urban Allotment Garden Programme was conceptualized under Lisbon’s Green Plan, a manifest of values without legal value that included other programmes related to nature-based solutions for water efficiency, massive tree planting programmes, etc. This Programme was later included in the Municipal Ecological Structure. The horticultural parks are regulated by the municipality, with the number of plots in each park depending on available space. Each plot owner is required to pay an annual fee that covers the space to cultivate products and water for irrigation (particularly important during summer). The plots are attributed by public contest according to the proximity of the plot owner’s house. This proximity-based criterion is intended to ensure local stewardship and reduce the risk of neglect. However, this rule may inadvertently limit access for residents in underserved or densely built-up areas where green space is limited. As a result, the distribution of allotment gardens within the city may not fully align with the needs of populations who would benefit most from access to them, such as lower-income communities or those without private outdoor space. Despite this, the municipality has taken steps to promote inclusivity and integration that include the placement of these plots within public urban parks which are open to the broader community. The city has also established clear rules and guidelines to ensure uniformity, and provides technical support, training, and community-building activities to support urban gardeners. These efforts help to enhance the social and environmental value of the programme, though further consideration of equity in plot allocation could strengthen its impact.

Outcome

The multifunctional municipal horticultural parks create conditions for planning mixed uses in public spaces, with social and economic advantages for the population, increasing, at the same time, biodiversity, and ecosystem services, such as flood regulation and pollination. Plot owners often feel a strong sense of place to their plot, serving as an extension of their household. In addition, these spaces allow the older population to stay active and allow younger generations to learn about food production and increase their contact with nature.
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[image: A community garden contains vegetable beds, wooden fencing, a small deck, raised planting areas, and a wooden shed.]
Recreational plots within a municipal horticultural park in Lisbon. This photo highlights the strong sense of attachment of the plot’s owner to the space, depicting a crib that the gardener installed to accommodate their grandchild when visiting
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Finale Emilia Food Forest Supported by the Rumon Association

Context Overview

[image: A map and information table identify Finale Emilia, Italy. The table lists restoration, site impact scale, and green jobs as co-benefits.]

Finale Emilia is a small town in northern Italy, located at the far eastern edge of Modena province, near the border with Ferrara. It lies in the lowland area known as the Bassa Padana and has about 15,000 residents (ISTAT, 2023). The town has a long history, dating back to the 11th century, but it still shows signs of damage from the 2012 earthquakes that hit the region. This part of the Po Valley, which stretches towards the Adriatic Sea, is known for having some of the worst air pollution in Europe (Giuffrida, 2023). The pollution mainly comes from heavy industry and intensive farming, both of which are key parts of the local and national economy. In the Po Valley, common crops include wheat and corn, and there is a high concentration of livestock farming, especially pigs and cattle, as well as many manufacturing industries.

Introduction to the case study

Rumon is an association for the promotion of social wellbeing established in early 2022 with the objective of reforesting the Bassa Modenese. It began its efforts through the creation of a food forest. Rumon collaborates with Manitese, a non-governmental organization that coordinates international cooperation projects to develop autonomous and sustainable economies in collaboration with local communities. The Finale Emilia branch, where Rumon operates, is one of the largest in Italy, with a volunteer force of more than seventy individuals. Manitese’s rear entrance, overlooking the land utilized by Rumon, is open to the public and situated along a cycling path frequently used by residents. The land that Manitese entrusted to Rumon was originally farmland and it extends for 5,000 square meters, of which 3,000 already had plantations and 2,000 were uncultivated lawns with a small part (of about 400 square-meters) to become a vegetable garden area. Rumon originated from the initiative of four founders, then extended to 30 volunteers, with the initial goal of planting as many trees as possible, and soon evolved to embrace principles of biodiversity and social cohesion. A music festival catalyzed members of the public, disabled youth from the Ancora Center in San Felice sul Panaro where hobbyists, ecologists, experts, and musicians collectively planted the first 70 trees.

Nature-based Solutions characteristics

The idea behind creating a food forest was to build a space that encourages connection and cooperation, a welcoming place where both people and animals can find food and benefit from nature. Since November 2022, 200 trees and 200 shrubs have been planted. A key strength of the food forest is biodiversity. With the help of an agronomist, different varieties of plants were planted, taking into account the synergy between many species, following the principles of regenerative agriculture. The central part has an orchard of pome and stone fruits, which are ancient varieties from the Emilia-Romagna region. In other areas trees, such as hazelnuts, vines, pomegranates and mulberries were planted At the entrance to the vegetable garden there are shrubs with brambles, aromatic and melliferous plants (e.g. lavender and rosemary). Rumon is now also in charge of managing Manitese’s greenery, including the vegetable garden. Every week several volunteers, asylum seekers and individuals in need from social services come together to manage the forest and vegetable garden. In spring 2024, the responsibility of caring for poultry, which are capable of consuming tall grass and fertilizing the soil, has been added to the Manitese’s tasks.

Governance

Initially, Rumon was funded by its founders, who organized fundraising events, collected private donations to reach the goal of 4,000 EUR (4,212 USD). Manitese donated EUR 800 (USD 842) to reach this goal. The first larger financial help came from a local bank foundation (Fondazione Cassa di Risparmio of Mirandola), which donated 4,000 EUR (4,212EUR). This initial investment of 8,000 EUR (8,464 USD) made it possible to buy the irrigation system and to support the expenses of the first events. The project also relies on donations from private citizens. The music festival ‘Free Trees’ (Alberi Liberi), which allowed the first 70 trees to be planted, was made possible thanks to the regional call for proposals ‘Roots for the Future’ (Radici per il Futuro), which allows Emilia Romagna’ residents to take advantage of a large number of young trees free of charge by booking them and picking them up at local nurseries. A second edition of the festival was organized in April 2023 to plant more trees. Starting from spring 2024, Rumon officially became a part of Manitese, gaining the benefits of belonging to an organization registered with the National Third Sector Register (RUNTS). Organizations registered there have state recognition and increased possibilities for funding. Since its registration in the RUNTS, the founder of Rumon became an employee of Manitese, but the project continues to rely on the strength of volunteers.

Outcome

The strength of this project is that it combines care for the environment with building strong relationships between people. In collaboration with Morando Morandi High School in Finale Emilia, aromatic plants were planted in order to create educational experiences for youths. The presence of a stable group of workers is assured thanks to the establishment of three collaborations: a local social cooperative (Cooperativa Sociale Aliante di Mirandola) establishes school-to-work training programs to combat school dropout; a cooperative managing the Reception Center for Asylum Seekers in Finale Emilia (CEIS ARTE) provides projects for integration; the social services of a close town (San Felice) support job placement. The main challenges encountered include: 1) variable income, as it is difficult to predict the production of the food forest and the resulting products; 2) the ongoing search for external funding; 3) the substantial reliance on volunteerism, involving significant time investment in planning, meetings, and physical labor. The aspiration is to further expand this model into additional territories, develop outdoor exhibitions and cultural events, conduct workshops in schools and in the food forest for the benefits of youths and adults in need. Additionally, there are plans to establish a distillery for producing essential oils from aromatic plants.


[image: A group of people stands around covered planting beds in an outdoor field. Mesh covers rest over wooden frames, while gloves, grass, and surrounding vegetation define the agricultural work area.]
A mechanical system to protect plants from snails, employing a net as a barrier instead of chemical poison


[image: A grassy yard contains two donkeys and a chicken near farm buildings and trees. A tent structure, utility poles, and overhead string lights form the background.]
New animals at the food forest: donkeys to help compost production


[image: A group of people works along cultivated planting rows with irrigation lines and young vegetables. Wooden logs border the beds, while open fields and vegetation surround the agricultural site.]
Transplanting with a compost bed, cardboard mulch, and drip irrigation for water-efficient plant growth
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Intercommunal Dune Management in Brittany

Context Overview

[image: A map and information table identify Brittany, France. The table lists restoration, greater urban region impact scale, and biodiversity co-benefits.]

The Dunes of Gâvres ecosystem is located in the region of Brittany in France, which is also home to several natural areas listed as part of the European Union’s “Natura 2000” network of sites important for protection. The dunes are adjacent to the commune of Gâvres (Fig. 1) and belong to a 25 kilometers long coastal ecosystem that hosts nearly 700 plant species, of which 80 are protected.

Introduction to the case study

The Dunes of Gâvres are a unique and inspirational example of coastal management practices which has led to beach regeneration including accumulation of sand that in turns is supporting plant species recovery and improved biodiversity. Important to the success of this region is the management of the dune ecosystem by an intermunicipal cooperation of 25 small communes, the Lorient Agglomération4.

[image: A satellite view presents a coastal landscape with a sandy beach, tidal channels, wetlands, roads, and nearby settlements.]
Map of Gâvres, the tombolo and the dune ecosystem in South Brittany, France located on a peninsula and connected to the mainland through a tombolo (a bar of sand). Taken from Google Maps.


While the year-round population in Gâvres is below 700 inhabitants, about one-point-five million people visit Gâvres every year for the beautiful beaches, especially during the summer season. Tombolos, the sand bar connecting the dunes to the mainland, are dynamic landforms that can naturally disappear and reappear over time, but urbanization, tourism and massive sand extraction have destabilized the tombolo that maintains the connection between Gâvres and the mainland. Shifts in sediment transportation and depositional patterns, together with sea-level rise, storms, and erosion caused by climate change pose important risks to the dune ecosystem and its potential as a nature-based solution for coastal biodiversity that also provides other ecosystem services.

In 2008, following concerns from a recent coastal storm, the Lorient Agglomération increased its coastline protection and dune management efforts to improve protection from future climate impacts. In 2015, the cooperative initiated a partnership with the University of South Brittany to conduct morphological and hydro-sedimentary monitoring of the beach. Framed as an nature-based solutions strategy for climate adaptation (Solutions d’Adaptation Fondées sur la Nature or “SafN”), Lorient Agglomération’s strategy is to restore and reinforce the dunes to reverse erosion impacts and optimize the buffer effect of the dune ecosystem while preserving its fragile biodiversity.

Nature-based Solutions characteristics

Lorient Agglomération’s dune management plan is focused on Gâvres’ dune area and intertidal beach zone. The project, started in 2018, focuses on four main interventions:


	Re-optimize existing hydraulic groins (wooden or rock barriers built perpendicularly to the shore) that limit sediment transportation

	Construct three new wooden groins that allow the homogenous accumulation of sediments around the groins

	Restore a degraded dune zone through a hybrid approach to re-elevate the dune with a sub-structure with kaolin and sand, protected with gabions, and on top of which beach grass (ammophilia arenaria) is planted for sand stabilization (a similar approach had been previously adopted on the nearby site of Larmor-Plage).

	Regenerate embryo dunes with AlgoBoxes. Algoboxes are rectangular fenced areas in which algaes are trapped during high tides and help capture sand and propagate beachgrass This approach had also been previously tested in the region (e.g., the Rhuys peninsula)



[image: A sandy beach contains a long wooden barrier that extends toward the shoreline. Waves reach the coast beyond the structure.]
Pre-existing groin


[image: A row of large wooden posts extends across a sandy beach toward the sea. An information sign attaches to the nearest post.]
New wooden groins

4 Communes are the local administrative units in France. They are analogous to civil townships and can vary in size and area.


 


[image: A sandy coastal area contains rows of wooden fences that divide the dunes into sections. Houses stand beyond the fenced landscape.]

Governance

The governance structure is important to the dune restoration and ongoing management. The Lorient Agglomération is the public administration body in charge of restoring the Dunes of Gâvres as per the GEMAPI national law which requires the joint management of aquatic ecosystems. Agglomérations are made of elected officials from the member communes to facilitate coherence in territorial planning and decision-making for transboundary resource management, and that allow the grouping of resources. About 500 000 EUR (about 550,000 USD) have been allocated to the project as per the end of 2023. However, officials estimate that twice this amount is needed to continue the strategy over the next few years.

The team of Lorient Agglomération continues to work closely with the University of South Brittany and with the mayor’s office of Gâvres to align the project with wider urban planning considerations. Public engagement aspects of the project have included town halls and consultation with affected households before the start of the interventions. Negotiations were needed regarding the level and height of restoration of the dunes and limited passageways. Limiting touristic activities to make space for the dunes has been a contentious decision given that tourism is essential to the local economy. The nature-based solutions strategy has also been challenged by actors preferring relying on grey infrastructure to protect the coast from storms and erosion.

Progress and results have been assessed through a citizen monitoring program. A team of volunteers (the Coastal Citizen Observatory) regularly monitors the level of sand on the groins using a protocol developed by the University of Southern Brittany. Besides, any visitor can take pictures of the dune and upload them on an online platform (Coast Snap app). Coast Snap helps collect images that are collated in a database managed by the university. Monitoring is increased from October to April during which storms are more frequent.

Outcome

The project is widely viewed as a bright spot in nature conservation and protection to ensure the dune ecosystem can serve as a nature-based solution over time. The project has received the Life ARTISAN national prize for its successful initiative to adapt to climate change. Key outcomes include sand accumulation of up to 1 meter observed within less than a year after the beginning of the interventions on some parts of the beach. The progressive accumulation of sand volumes has supported the rapid expansion of biodiversity. Reintroduced plants include beach grass, wallflower, and sea holly. Many emblematic bird species for this dune ecosystem, including endangered species like the Kentish plover, are recovering.
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Green corridor alongside the Südpanke stream

Context Overview

[image: A map and information table identify Berlin, Germany. The table lists restoration, site impact scale, and recreational co-benefits.]

Berlin is a dynamically growing city with a population of three-point-six million. It is located in Central Europe at the junction of maritime and continental climates and receives about 520 millimeters of annual rainfall, with significant seasonal and annual variations. The marshland in which the city was founded was formed by the drainage system of several glacial periods. Berlin remained a collection of villages until around 1800, when population growth and the Industrial Revolution dramatically influenced and changed the rivers, marshes and built structures in Berlin. As the city grew, canals were built, some rivers were channeled underground and the groundwater table changed dramatically—creating sustainability issues for the city today.

Introduction to the case study

The green corridor alongside the Südpanke stream is an example of how the city of Berlin increased its efforts to develop green infrastructure to meet the European Water Framework Directive and adapt to climate change while increasing local biodiversity potential. The city also pays attention to environmental justice: the Umweltgerechtigkeitsatlas Berlin (Environmental Justice Atlas of Berlin) is a policy tool developed by the Berlin Senate to map and analyze the intersection of environmental burdens and social disadvantage across the city. Major goals besides those are increasing the landscape connectivity both for wildlife as well as for pedestrians and bikers (Wellmann & Haase, 2023).

Nature-based Solutions characteristics

On the site, built and ecological infrastructure are well mixed and coordinated. Built infrastructure such as playground equipment and benches are developed around already established spontaneous vegetation. One side of the stream is built up and suitable for pedestrians and cyclists, while the other side offers a gradual slope, making the water more accessible to wildlife. Biodiversity promoting measures such as wildflower meadows are intermixed with more regularly cut lawn that is more accessible to park users. These characteristics support social interaction while promoting local biodiversity.


Governance

Construction was led by the GrünBerlin foundation (landscape construction) and the Berlin Senate for the Environment (water construction). The state of Berlin and compensation payments from construction sites funded a total of 9.87 million EUR (13 million USD) of which 6.95 million EUR (9.2 million USD) was spent on the construction of the water features. Most of the landscape-related construction was funded from other mitigation measures. Construction started in 2010 and was completed in 2021 (GrünBerlin, 2021).

Outcome

There are challenges in terms of water quality and connectivity due to the location and history of the site. Water levels and water quality can vary due to changing rainfall patterns. Water quality issues are related to the fact that the Panke River used to run alongside heavy and polluting industry upstream, which still has a negative impact on water quality and makes the interaction with the water only partially safe. In addition, downstream connectivity is still lacking, as the river turns into pipes after the newly constructed section, limiting the potential for aquatic organisms to migrate upstream. In general, however, the intervention—although comparatively expensive due to the extensive overhaul of the water infrastructure—can be seen as having a very positive impact on the surrounding area, improving walkability, cooling and biodiversity (von Hagen, 2021).

[image: A restored canal contains calm water between sloped grassy banks and a paved walkway with railings. Trees, shrubs, and buildings appear in the background.]
The river Südpanke as seen from Ida-von-Armin Street in central Berlin


[image: A sign stands within a meadow of tall grasses and wild plants in front of a modern building. The sign contains text in a foreign language.]
Information sign promoting floral diversity for higher pollinator diversity on the site. In the back is the main building of the German intelligence service


[image: A paved park path curves through open grass with scattered trees and benches. Dense vegetation borders the pathway.]
Newly created park space and its maintenance during a heat wave


[image: A woodland path passes between tall trees and dense vegetation. Wooden posts with supporting ropes stand beside the entrance.]
A newly installed playground installed into previously existing spontaneous vegetation



Writing: Thilo Wellmann

Review: Veronica Olivotto

Copy Editing: Veronica Olivotto

Design: Phuong Anh Bui



References:


	GrünBerlin (2021) Factsheet Grünzug Südpanke, 2 Bauabschnitt. Available at: https://gruen-berlin.de/fileadmin/user_upload/Downloads/gruenzug_suedpanke/gb_projekte_gruenzug_an_der_suedpanke_faktenblatt.pdf.

	von Hagen, J. (2021) “Berlin Südpanke offengelegt,” Garten + Landschaft, 16 June. Available at: https://www.garten-landschaft.de/berlin-suedpanke/ (Accessed: December 18, 2024).

	Wellmann, T. and Haase, D. (2023) “Blue Nature-based Solutions in and of Cities,” Bringing Nature Back, 16 March. Available at: https://bringingnatureback.com/research-news/research-stories/blue-nature-based-solutions-in-and-of-cities/(Accessed: December 18, 2024).

	Photos by Thilo Wellmann.







[image: ]


OEBPS/images/pg49.jpg





OEBPS/images/pg51.jpg





OEBPS/images/pg78.jpg
e e T T e e, | =
) | g | it ot |10
)

G e Gk Someweviget | Nvedwes | pewy Nows  [tema | ingenens | memver
e ey onisn | S oo | mean
PG vmigine s Gonsion
i

G e o T dion: I T T - T
iy Frsipunive | b e
Ebition srs it s [
ClnGris g ot ety
o et Latongang e
s St o indens

I B T T e

o e o )| e ey esa

o ey era eI |

F p e
et

D L e T T T e LY

Gy Py ey s

e s

it

S st

s s b






OEBPS/images/pg52.jpg





OEBPS/images/pg53.jpg





OEBPS/images/pg54.jpg





OEBPS/images/pg55.jpg





OEBPS/images/pg56.jpg





OEBPS/images/pg57.jpg





OEBPS/images/pg58-1.jpg





OEBPS/images/pg58-2.jpg





OEBPS/nav.xhtml




Contents





		Cover



		Title Page



		Copyright



		Table of Contents



		Executive Summary



		List of Figures Boxes, and Tables



		Acronyms and Abbreviations



		Chapter 1: Introduction



		1.1. Urban Nature-based Solutions in Europe



		1.2. The State of Knowledge on Urban Nature-based Solutions in Europe



		1.3. Contributions of This Report









		Chapter 2: Scope and Process



		2.1. Overall Approach



		2.2. Methods to Assess the State of Research



		2.3. Methods to Assess the State of Practice



		2.4. Team and Positionality









		Chapter 3: State of Urban Nature-based Solutions Research and Practice in Europe



		3.1. Trends



		3.1.1. Adoption of Nature-based Solutions and Related Concepts in the Region



		3.1.2. Types of Nature-based Solutions Projects



		3.1.3. Actors, Partnerships, and Finance



		3.1.4. Inclusion and Participation



		3.1.5. Policies, Legal Frameworks, and Urban Strategies









		3.2. Challenges to Implementation



		3.2.1. Technical and Knowledge Barriers



		3.2.2. Economic and Financial Constraints



		3.2.3. Public Perceptions of and Aspirations for Urban Nature-based Solutions



		3.2.4. Governance and Institutional Barriers









		3.3. Bright Spots









		Chapter 4: Recommendations and Future Directions



		4.1. Technical and Knowledge Barriers



		4.2. Economic and Financial Constraints



		4.3. Public Perceptions of and Aspirations for Urban Nature-based Solutions



		4.4. Governance and Institutional Barriers



		4.5. Limitations and Future Research Pathways









		References



		Appendices



		Appendix A: Details of the Methods Applied (Task 1 and Task 2)



		Appendix B: Case Study Sites and NbS Typologies



		Appendix C: Summary of Europe Case Studies



		Appendix D: Case Study Write-ups









		Back Cover











List of Figures





		Figure 1: Regional Distribution of Empirical Academic Literature on Urban Nature-based Solutions (2015–2023).



		Figure 2: Proportion of Europe-Affiliated Authors Contributing to the Urban Nature-based Solutions Literature Across Regions.



		Figure 3: Integrative approach to the NATURA Europe Roadmap for Urban Nature-based Solutions.



		Figure 4: Steps of the Case Study Selection Methodology.



		Figure 5: Europe’s Regional Delineation Used in This Report. The boundaries and names shown, and the designations used on the map do not imply official endorsement or acceptance by NATURA



		Figure 6: Trends in Top 10 NbS-Related Concepts in Urban Academic Literature: Europe (2005–2024). Note: Only papers that include a selected concept that appear in the tile, abstract, or author keywords of an article appear here.



		Figure 7: Proportion of Ecosystem Types Addressed in Empirical Urban Nature-based Solutions Studies: Global vs. Europe. Note: Only studies that mention an ecosystem type in the title, abstract, or authors keywords are included in this figure. Proportions shown do not add up to 1, as one paper may include multiple ecosystem types.



		Figure 8: Co-occurrence of Ecosystem Types and Societal Challenges in European Academic Literature on Urban Nature-based Solutions.



		Figure 9: Proportion of Societal Challenges Addressed in Empirical Urban Nature-based Solutions Studies: Global vs. Europe.



		Figure 10: Overall Process of the Global Roadmap for Urban Nature-based Solutions



		Figure 11: Four Main Steps in the Case Study Selection Process.



		Figure 12: Comparison of the Preliminary Case Study Selection with NATURVATION’s Urban Nature Atlas by Ecosystem Type, Highlighting Gaps and Potential Biases in Representation.











List of Tables





		Table 1: Europe Case Study Sites and NbS Typologies



		Table 2: Summary of Europe Case Studies (cases EU_01 to EU_05)



		Table 3: Summary of Europe Case Studies (cases EU_06 to EU_10)



		Table 4: Summary of Europe Case Studies (cases EU_11 to EU_15)



		Table 5: Summary of Europe Case Studies (cases EU_16 to EU_21)











Guide





		Cover



		Title Page



		Copyright



		Table of Contents



		List of Figures Boxes, and Tables



		Chapter 1: Introduction



		References



		Start of Content











Pagebreaks of the print version





		Cover Page



		I



		II



		IV



		V



		VI



		VII



		8



		9



		10



		11



		12



		13



		14



		15



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		148











OEBPS/images/pg37.jpg





OEBPS/images/pg39-1.jpg





OEBPS/images/pg39-2.jpg





OEBPS/images/pg40.jpg





OEBPS/images/pg41.jpg





OEBPS/images/pg42.jpg





OEBPS/images/pg43-1.jpg





OEBPS/images/pg43-2.jpg





OEBPS/images/9781479850624.jpg
NATURA =

o
Copenhagon,
fermmre
o
‘ st
| > s
° ’/
s \
st
Kingoon ‘
[ o
o
~ oo,
o S
e isterdam, 3erlin, e
wited | fRRSN Cogmany
/Al \ I e e
\ Ukraine Ukraine

‘ Kyiv, Knazkiv,

Tilburg, !
sl JPrague,
\ ‘

Paris,
%’"i"\ stuttgart, |
~ gart, |
T Gernany.
S

\crarest,
A
VAR
¢
sotia, |
Softaa |
.
vaoncia, Kt
S Croecs

Europe Roadmap for
Urban Nature-based
Solutions





OEBPS/images/pg45.jpg





OEBPS/images/pg47.jpg





OEBPS/images/figure13.jpg
Horgizcon

spark
lasgon.
Flomes Ponc
— o waue wiben
L Nature Labs)
Tangere
Gromns vojo.
—— he Blodivercity
Project’
© ussangreensp e comnitn
Aloogside. the
s iban Nature © Sipinie streas
L Clahaven gy
e S ceamingpose g Green
Optration Ré-création — Froject I
Pllst project Rpaic
.
Gazes” oune he progires
Famagament. Project! Sotuet
® Ging s
. .
Comecting Nature: Amon .
5o Oesan Gardens
Groon Notwork S
Cocortat
® Lisbon's staatesy  sors
For Urban
Agricuteors

Exporizent Tonovative
Groan Intrastrocture and
L





OEBPS/images/pg103.jpg
+ TAMPERE,
FINLAND

nes TvpoLocy

Restoration; Constructed &
novel ecosystems

Green spaces
(gen); Rools &

wals; Stormwater
infastructure; Forests
&trees

woscr scaie wmaa TYRoLOGY
Neighbourhood/Community | Urban core
SOCTAL CHALLENGES ADORESSED | CO-GENEFITS

Flooding Biodiversity loss;
Water quality

Recreational benefits;
Stronger human-nature
connections






OEBPS/images/figure12.jpg
Parks anduban Blusareas o Aloments ind Extormalbulding Green areas for Derelctareas  Greenindoor
Smnaieg. atgss uaia oyt B (g amlag
pocketparks,  withgeen  pond)  grdens(e.g  greenrools,  management abandoned post indoorvertical
sreenconidors) featunes (o, communty  greonwalls, (0.5, SUDS,  indusuiasites) woll, e,
vebonk gudens,  facades)  biofters) patios)
groens,groen aloiments)
aleys)

8 NATURA EU ROADMAR (%)

8 NATURVATION (%)





OEBPS/images/pg105-1.jpg





OEBPS/images/figure3.jpg
Review
of Reviews

Systematic
Mapping

Rapid
Assessment

Europe
Regional
Roadmap

Case Studies Selection

Practitioners

----o Researchers





OEBPS/images/pg105-2.jpg





OEBPS/images/figure2.jpg
B Europe | LAC ~ Africa ~ Oceania [JMENA R US &Canada [ Asia

0.80

LAC Africa Oceania MENA  US&Canada  Asia





OEBPS/images/pg105-3.jpg





OEBPS/images/figure1.jpg
L

Ao 196)

UsaConsto @7
Lot Americ & he Carsben 69
Oceani 67

s 3)

o e st North At 28)
e e e e e e e ==






OEBPS/images/pg106.jpg
Locarion

> BELFAST,
IRELAND

nes TvroLocy scosvsen Tvoe
Restoration Agriculture & food spaces.
woscr scaie wRan TYRoLOGY

site Urban core

SOCTAL CHALLENGES ADORESSED | CO-GENEFITS

Sociatinclusion; Land
degradation

benefits; Place
regeneration & urban
revitalzation






OEBPS/images/backad.jpg
NATURA =





OEBPS/images/pg108-1.jpg





OEBPS/images/figure11.jpg
Scanning &
Compilation

Biodiversa+
database of NbS
projects

Step2:

Step

Screening

Cases dentified by
geographical
representation and
data availability

Refinement &
Internal Review

Fillngup with new
cases (contributing
authors knowledge
and our
engagement)

Stepa:
Final Selection

In-person witing.
workshops in

Copenhagen (OK),
iami (US), Trento

(M), and Helsinki (F)






OEBPS/images/pg108-2.jpg





OEBPS/images/figure10.jpg
Rapid
Assessment

Review of
reviews

NATURA Global Roadmap Process Diagram

Synthesize
research and
identify gaps

é

Comparison of
regional
assessments

Develop regional.
profiles of urban
NbS in practice

Identify
pathways for

innovation
‘

Identification
of the best
‘opportur

Definition of
research agendas
that inform policy

Selection of
representative
regional case
studies

Trangulation
with supporting
grey literature






OEBPS/images/pg109.jpg
Locarion

o
EINDHOVEN,
THE NETHERLANDS

es TvroLocy

Restoration; Constructed &
novel ecosystems

scosvsen Tvoe
Green spaces (gen);
Roofs & walls; Corridors;
Rivers & waterways.

oA seae R TYRoLOGY
city Urban core
SOCIAL CHALLENGES ADORESSED | CO-BENEFITS

Heat; Flooding

ban cooling; Increased
biodiversity and their
functions






OEBPS/images/pg111.jpg





OEBPS/images/pg112.jpg
Looarion

 ZAGRES,
'CROATIA'

es TvroLocy

Restoration; Constructed &
novel ecosystems

scosvsen Tvoe
Agriculture & food

spaces; Green spaces
(gen.; Roofs & walls;

Corridors; Forests & trees
woncr scate R TYRoLoGY

site Urban core.

SICIAL CHALLENGES ADORESSED | €O-GENEFITS

Nature connection; Physical
and mental health; Heat

Recreational benefits;
Flood mitigation






OEBPS/images/pg59.jpg





OEBPS/images/pg60-1.jpg
Connecting
Nature
Enterprise
Platform





OEBPS/images/pg60-2.jpg
@ G, e Motgecs Prote Commkie Gos S togin sen

News and Resources

Highlighted News (12)

2 Y. e
o TS ]

P — P — o —— [E——
oty S | S






OEBPS/images/pg61.jpg





OEBPS/images/pg62.jpg





OEBPS/images/pg63-1.jpg





OEBPS/images/pg63-2.jpg





OEBPS/images/pg64.jpg





OEBPS/images/figure4.jpg
Scanning &
Compilation

Biodiversa+
databaseof NbS
projects

Step2:

Step

Screening

Cases dentified by
geographical
representation and
‘data avalability

Refinement &
Internal Review

Fillngup with new
cases (contributing.
authors knowledge
and our
engagement)

Stepa:
Final Selection

In-person witing.
workshops in

Copenhagen (OK),
iami (US), Trento

M), and Helsinki (F)






OEBPS/images/pg76.jpg
e e o s | s i | oy e o
g e (5o | by | v | vt | o
SRR B =B
e el g =
e e e e
5 R R s =

=5 S B
et
et =

B o —

E T | v =

=

— T

= = s

)

= =

e

B = e

—

e T [

e e =

E2s

= o

=

e o

e o

e T o

= &=

=5

= =i

= 7B

=

i

i |

e =

e

P

= o

=

=

=

it






OEBPS/images/figure5.jpg





OEBPS/images/pg77.jpg
Projectaame | Cowntry |Secktal | Cobenefis |Impact |Urbaa |Pest-  |Pout- [ | ASE X

e o™y | manion | reveni gy

ool o o

pres e

T T e ) oo (v (s sumue G| Resesans e
s S i [ton e | Begen | s oo | pe e msger:
P oo e ot i seopions | Unoron i
ey e [ - s
T e ] Go[umn [oen G otoston | Rt pae
R niyans b Gt escon G| Boes sk o
Ronbitsson s ottt ESCm el o o
G o S | S g
e I e N T o R e
Rningne o | o St
Coopt oot | s e
I e o L s T (o [ e e
St s [ (G G S| i Semer
e E s o | v souriens
el s e et

| | ot
G Tingee fassTdng e W | Ut |G | Grevipis | Bt | Rcteans e
gt By | oS |t e | Buogern | o0 hoks Gt | o s sger:
Mo b v || v ™ e e
S ol e s St impions | S s,

Fevts v






OEBPS/images/figure6.jpg
300

Ecosystem Services.

250
200

Green Infrastructure
0 Urban Greening

Nature-based Solutions
Urban Resilience

Green Development
Urban Forestry
Ecological Restoration
Disaster Risk Reduction

2006 2008 2010 2012 2014 2016 2018 2020 2022 2024





OEBPS/images/figure7.jpg
Global Europe

160
cooon 00

wm 00

2074

L

w0 20






OEBPS/images/figure8.jpg
Ecosystem Type.
Vocant
Brownton
Meadows & Lavns.
Priate Spaces
AgicutureFood
Forests & Trees
Groen Spaces (Gon)

R ———

Coasta Gon)
Marine (Gen)
Grounduater
Productive Bue
Estuaries & Lagoons

8o Space

Lakes & Ponds
Rives & Watorvays
Frestator Gon)

Societal Challenge





OEBPS/images/figure9.jpg
Surope

Global

3000,

2679

2%





OEBPS/images/logo.jpg
Global Access
Publications

NYU






OEBPS/images/pg100.jpg
Lossron

* COPENHAGEN,
1 DENMARK

es TvroLocy scosvsen Tvoe

Constructed & novel Stormwater

ecosystems. infrastructure; Green
spaces (gen.)

woAcr scate R TYRoLOGY

Greater urban region Peri-urban

Flooding

Recreational benefits






OEBPS/images/pg102-1.jpg





OEBPS/images/pg102-2.jpg





OEBPS/images/pg126.jpg
wonon

ACORUNA,
SPAIN
.

nes TveoLocy scosvsTen Tve
Constructed & Agriculture & food spaces.
novel ecosystems

R TYpoLOGY

Urban core
SOCTAL CHALLENGES | Co-BENEFTTS.

Aoogesseo

Social wellbeing:
Nature connection

Community engagement & social
cohesion; Reinforcement of socio-
ecological knowledge






OEBPS/images/pg128.jpg
SOFIA, <
4 BULGARIA
e

novel ecosystems

wosct scaie wRaa TYRoLOGY
Neighbourhood/Community | Urban core
SOCTAL CHALLENGES ADORESSED | CO-GENEFITS

Nature connection; Physical
and mental health

Place regeneration and
urban evitalization.






OEBPS/images/pg130.jpg
Locarion

GLASGOW, |
UNITED KINGDOM
.

nes TvroLocy scosvsen Tvoe
Restoration Green spaces (gen)
woscr scaLe R TYRoLOGY
Neighbourhood/Community | Urban core

SICIAL CHALLENGES ADORESSED | €O-GENEFITS

Socialinclusion;
Biodiversity loss;

Place regeneration and
urban revitaization.






OEBPS/images/pg133.jpg
nes TvroLocy scosvsen Tvoe

Constructed & novel Green spaces

ccosystems. (gen.; Stormwater
infrastructure; Forests &
trees; Marine (gen)

o seae wmaan TYRoLOGY

Street Urban core.

SOCIAL CHALLENGES ADORESSED | CO-GENEFITS

Heat

Flood mitigation






OEBPS/images/pg134.jpg
&Y






OEBPS/images/pg135.jpg
LISBON, 7
PORTUGAL

nes TvpoLocy scosvsen Tvoe

Restoration Agriculture & food
spaces; Green spaces
(gen)

woAcr scaLe R TYRoLOGY

Neighbourhood/Community | Urban core

SOCTAL CHALLENGES ADORESSED | CO-BENEFITS

Food securit
inclusion

; Social

Water quality;
Recreational benefits






OEBPS/images/pg136.jpg





OEBPS/images/pg137.jpg
nes. TvroLocy scosvsen Tvoe

Restoration Agriculture & food
spaces; Green spaces
(gen)

o scae R TvRoLOGY

site peri-urban

SOCIAL CHALLENGES ADORESSED | €O-GENEFITS

Biodiversity loss; Social
inclusion

Green jobs and economic:
benefits






OEBPS/images/pg139-1.jpg





OEBPS/images/pg139-2.jpg





OEBPS/images/pg113.jpg





OEBPS/images/pg114.jpg
Locarion

® LIVERPOOL, *
UNITED KINGDOM

nes TveoLocy

Restoration;
Constructed & novel

ccosvsren Tioe

Green spaces (gen.; Corridors;
Forests &trees; Stormwater

ecosystems infrastructure; Roofs & walls;
Productive blue spaces;
Agriculture & food spaces.

oscr seae uRen TYROLOGY

city Urban core.

SOCTAL CHALLENGES co-seneers

soomesseo

Heat; Flooding: Increased biodiversity and their

Water quality; functions; Carbon sequestration;

Nature connection; | Recreational benefits; Green jobs.

and economic benefits






OEBPS/images/pg115.jpg





OEBPS/images/pg116.jpg
MILAN,
CITALY

wes TvsoLocy

Constructed & Novel

Ecosystems spaces (gen.)
o seae wRan TYRoLOGY
city Urban core
SOCTAL CHALLENGES ADORESSED | CO-GENEFITS

Recreational benefits






OEBPS/images/pg118.jpg





OEBPS/images/pg119.jpg
Locsrion

.
BRUSSELS,
BELGIUM

es TvroLocy ccosvsen Tvoe

Restoration Green spaces (gen);
Agriculture & food spaces

o seae R TvRoLOGY

site Urban core

Flooding; Biodiversity loss:
Social wellbeing; Nature
connection

Place regeneration &
urban revitalizations.






OEBPS/images/pg120.jpg





OEBPS/images/pg121.jpg
Loustion

© GELSENKIRCHEN,
GERMANY -+

es TvpoLocy scosvsen Tvoe
Restoration Forests & trees
woscr scate wmaan TYRoLoGy
Greater urban region Peri-urban
SOCTAL CHALLENGES ADORESSED | CO-SENEFITS

Nature connection; Physical
and mental health

Place regeneration &
urban revitalization;
Community engagement
&social cohesion;
Reinforcement of socio-
ecological knowledge






OEBPS/images/pg123.jpg





OEBPS/images/pg124.jpg
Loearion

.
MALMO,
‘SWEDEN

Nes TveoLocy

Restoration; Constructed &

scosvsTen Tvoe
Green spaces

novelecosystems (gen); Stormwater
infrastructure; Roofs &
walls; Riparian areas

moscr seae wnaan TYRoLOGY

city Urban core

SOCTAL CHALLENGES ADORESSED | CO-8NEFTTS

Biodiversity loss; Social
inclusion

Flood mitigation; Human
health and well-being;
Urban cooling; Reduced
infrastructure cost; At
quality






OEBPS/images/pg99-3.jpg





OEBPS/images/pgi.jpg
NATURA =

Valencia,
Soain

Tana

v,
Wasina

iy
charest,
in
Sotta,
Bulgtia

.
Athens,
Greece’

Hoscon,
Raasta’

P
Ui





OEBPS/images/pg145-3.jpg





OEBPS/images/pg145-4.jpg





OEBPS/images/pg17.jpg





OEBPS/images/pg19-1.jpg





OEBPS/images/pg19-2.jpg





OEBPS/images/pg96-3.jpg





OEBPS/images/pg19-3.jpg





OEBPS/images/pg97.jpg
Locarion

GRANOLLERS,
SPAIN ©
.

wes Teovocy ecosvsren e

Restoraton Green spaces
(gen): Stormwater
infastructre; Rivers &
waterways; Forests &
rees

frp— [resep—

city Ubancore

socun cunteiees ok | cosoerTs

Flooding

Increased biodiversity
and their functions; Place
regeneration & urban
revitalzation






OEBPS/images/pg23.jpg





OEBPS/images/pg99-1.jpg





OEBPS/images/pg28.jpg





OEBPS/images/pg99-2.jpg





OEBPS/images/pg29.jpg





OEBPS/images/pg90.jpg
tocaion

® COPENHAGEN,
DENMARK

wes Teovoc ecosvsren e

Constructed & Novel Stormwater

Ecosystems infastructure; Green
spaces (gen)

woncr scate Ry Tvoo6Y

Neighborhood/Community | Urban core

SOCIAL CHALLENGES AOORESSE0 | 0-8GXGFITS

Flooding; Social inclusion

Increased biodiversity
and their functions;
Place regeneration &
urban revitaization;
Stronger human-nature
connections






OEBPS/images/pg32.jpg





OEBPS/images/pg94.jpg
tooarion

nes TvroLocy

novel ecosystems

scosvsen Tvoe

Green spaces
(gon); Meadow &
tavins; Stormuater
infrastructure

woncr scate R TYRoLOGY
site Urban core
SOCIAL CHALLENGES ADORESSED | €O-GENEFITS

Flooding

Increased biodiversity
and their functions;
Recreational benefits






OEBPS/images/pg96-1.jpg





OEBPS/images/pg96-2.jpg





OEBPS/images/pg87.jpg
I s e A [ (g R momatc | receiga ) [ Wemgmene | etvtel | Achdeasi

) e D e |

e U Renwigeeimce | laebues | Peetins | bay | fomw | Usom | e
Frosumiib ot P oo S e prec)
orias s s b Py oy
e i ety o
G [t iom

Pty

1 G toird B sotuaniarin | Navedwes ey Nowis | ingurenios | Sipet | nesauen
B e e e | e
o ey
| | | 1 | o |

B Umoveen owal  Rensnse s | Naebuss | oig Node  [Voms | usem | toron
ey pratreielil v ool
oo e s

0 esntarues ey | fstenn S Noe | moscies | Nowy | Noros
[t it vegsien b i
b sty

B e e Ovwrionsubinon Navebuss  piewy Nowts [Nowa |Nowe | soching
ey Vegaonparang e | S b froremy
st pevia e

B G Gy St hecasionign |G rdoruea Roria | inpomaiton | inierens | orcie
Somgicaie e St gl A [ s
sty o






OEBPS/images/pg88.jpg
FI e A e ) el e (uses [wige [l Memen)
) oo gty e | o
o | Tena [ ouon
e =

W [Momwower |Uned Mo (0 Mg 00 W (5 Owe | 000000~ | Amdngps | Gdcomdeuionsr
ey, (Koggon | scemar || prerey o Eesnin,
iston feres F prosttresy
fror ooy
ey

T ok | Jimae [0 (ven B WD (1 G 1000000 | | Gtpemmedionn:
ey s s oo
trsein fo Coprasionsp:
ok o itsacensctoy

i |

TR O T ETS R T T e
ey i ey

o rmatmiarios 1y s [0 |vsem 203 5 ows om0 |y |ttt
FoanSimpones i B e iesstcesen
e ot ey
e e ey aoea,

pn e
foree el
ey

B oo s 5 (w00 T o (00 | Rorwer | tirgpscinnd
Bt gt ey & e | aions | epinons
it o

| [

T (i (Gunon(ows [0 |m @0 % (1 Gwe | 0000000~ | ereiot | g ind
ey i35t beentoreie
i s | o estng

oraes | omd e






OEBPS/images/pg139-3.jpg





OEBPS/images/pg140-1.jpg
® BRITTANY,
FRANCE

nes TvpoLocy scosvsen Tvoe
Restoration Coastal (gen)
Greater urban region Outside the city with

urban impacts
SOCTAL CHALLENGES ADORESSED | CO-GENEFITS

Land degradation; Flooding

Increased biodiversity
and their functions.






OEBPS/images/pg140-2.jpg





OEBPS/images/pg141-1.jpg





OEBPS/images/pg82.jpg
) e -l -l el |
i el
o =
@[ttt | wabn | Patonn [0 | vy, | 7071|088 4 Soogio- [ vnom |Gy
Beecanna | ea o e oo Sivnose s
[revveed k4 nentommsin
o o
et
et inons
et
| | e 2350551
CarT T e o [men T ww |5 oo || nmsegmaati
P - Sooos | utans | mimaer it
freten e | e teonen
e vt [wowe
@ [poresiies o om0 | wom w3 5000009 menes | isirocisins
iy e pwg oot o bl
i) Pl erteeny
o s | i con
freseny praspiien
| oy
ORI e e Tobtaoa | e, | xS
G i Setunons | worins | Mswasgenn:
fr— oot fvntssieie g
fiteesy i o
pisiomssiiey
e vy
Py
R N e T e oo | oo | g
e fe Sotmnons | smions | Wmmatimsessi
sy k< o | e eonen
e Pt
ety
i
el
proed






OEBPS/images/pg141-2.jpg





OEBPS/images/pg83.jpg
0 i Lo Al (=L [ Tt TR e [ [ AT X
) s L
= o ey
| et
B o G e Macoeestn S UM Geen | Coovps | Reseaten | Recesout sonai
o By | S o s
S s | ovteon e Foniy
ety ey s s Soes
e rpton ot
s
| dovingroo | Gumry | Waoe | Pocoegnenton | Govee | Aok |G| ot s | Rosctn | Tl rbitaon.
frrpeet Pt | o | g
[ b
ot
| ety
B mosesmeny s B R e e e
oy osnca | et ne e’ B (G Giins | o
ey e | song St o | Speanptens
Comntinin ) e ptens | S s,
oy e e sty
oy R
| Comingtae Spia St [ Goneuny  [Op U1 |G| Aokiund | Comincid| i sgiaiot
A uiers W | e s ke s e | paaces
ey o |l omiens
ey
Eete
T G e | Facoweatin [Bege Ut |G| Covdan Aot | Uk g it
Ry o o | B ey anipi G| ot Rt on
el ||t o frp e
Py by





OEBPS/images/pg142.jpg
Re-elevated dune Algoboxes





OEBPS/images/pg84.jpg
FIN s s A [T sy Sucacay ) Domarsc || rorvign ) [ emgmenc | | Privte) | Acodmt

) e e | sl |

W peor g GevowicwomenTes | Mebues | Fowt Nowe  [Weme | | torss
Rl Py, | b
S B s ingares:
e Negaton g e o
s ey

| Cevingion  Gomany | Pt I LT e e )
el Sonniion

B e Sweden | G Genats | Navo b Siopotindr | ingeris: | Ry
Pt Siecamsins | S | meam
Bty nsenconmypuss vnision
Srveatin o peton ot

Wi S G Wotceivas Pt | St inponesiion | iniemons |Gk
i P e S e S [ e

B e G Comamiaa | aebues e N
ety o oo | S pres)

oo emision

[
e






OEBPS/images/pg85.jpg
|| e Proboetssemos Rl Rl - == ||
.

B oo eean w3 o | s
e e alis ey
Sovomars e
ety fieciiy
Eiy i

5| coniogiie | Guman, | s o e (o 5w [smes | e
Bt e |ii000 | wpntes
e F iy
Correren ey

B ey | Swoin | i CCEETRETAD Orsgraci | Ensigices
Frose Pt ihrntiorsey
ety o ki
Gt g
i |

B i Mo (w0 [0 we |:0000000- |seme | enigicisind
o At ooy |Saoootnn |t | o roiy
ey = o | recken
fres i e

(e i e e (e (i [0 Owe |10800000 | | Geycmaasine
S sy s Eraesy [
P e

e
s






OEBPS/images/pg144.jpg
Locsrion s Tvrouosy scosvsen Tvoe

Restoration Rivers & waterways;
Forests & trees.

\ et sene e
£ k site Urban core
~5<& BERLIN, 3 ‘SOCTAL CHALLENGES ADORESSED. CO-BENEFITS
GERMANY.
y. sl Physical and mental health; | Place regeneration &
Poss / Nature connection urban revtalzaton:

Recreational benefits;

Human health and

> well-being; Increased
biodiversity and their

functions






OEBPS/images/pg79.jpg
20 e e Al =l = il e hmoad) (ol |- | [
Gl
" )

e W e
. S ..
e b et
o B s

02 Weabyak | Donewh |t 0 Puntog, 2004 | 2022 |8 Oorn | 5000000- | Vakesandl | Goodcootiunion o
e EN o ||,
Fren - |

o e
£ Fr
e, |20z 2025 |3 orge- | 1000000 | sty | cavrcomanarsue:
e o [ S
= S e
S
S
ontog. (7018|2038 |20 O | 100.000.000- | Oesignodap- | Equty comored; i
B B s
= e
| s
[
s |

05 | GauabTemwe: |Fane | Pwscaw |0 | mepen G0N 2022 |5 Oore | 1000000 | Oesgaaces | Coutncerioned:sihe
e | S
et e

Ry
Bty






OEBPS/images/pg145-1.jpg





OEBPS/images/pg8.jpg





OEBPS/images/pg145-2.jpg
; LLLELELCRRTLLEL KD

UL !llllll114l1|ll






OEBPS/images/pg80.jpg
10 [Poiectmmse | commy | Soriet i Cobuooe RN Nevuctl) | Wboa | Foot TR rosRN | Moo SERRY | s Secemiamee X
! e Sy | marton | et iy
pren o o
prrs bt
o [wamGesol Waven [ (sembiy  (Sw Ul Geer | Assivals | Reoosn Aot bprai
Bevcsasoniod | ans 6 | i | Febty sty o s s g
Ay |t e
os g | bt e e Eoion
prsciy Foeatin ot
S renedaion
oo tiog ety Foniog | rcnsd E Gy Aes | Consaes | e suveges ion
feshare o o B | g e
peziey ftweiy Rk ptans | G oo
o gt
E T e L L e T
fehcg et | e oot P Lhgsrins | Consroaes s o o
Pt | g Gonipoes ot | spesat e
Potindais ey e
et ety o Py
| | | | i e
= Moo |Foieg: | Sy e ™| G G| s Fewtanon
ncin e oo ot | S v e
fiteeds B Fovs s oo | Wasonst e
Nawr | S Eeviia g
o | st Frted S
prskionsd
| | rers | .
W [amendies i men Gl Oy U [Geen Sk | Beworen Ut pres sl
ey By | o e Gnipns | G| crboston Bernons
porieary o ™™ e
i Foses s i






OEBPS/images/pg81.jpg
FIN i s A [T [y Maswosy f Decsoats | Roralgn | [ Meargmponc) | Pubmta |3 | Achdeml

) ot ‘:.-..- meiscos | st k-

06 | UPSURGESGl  Noham | Nomcutue:Solramedusce, | Natuedbased | Prjectiead | Pamay | Inplemanation | Unknown | Resewrch
e o Tl e £
ot et e
= =25 o

o

o unaab ™ “Tre ptating outsdect Natvebusas | Poectiond | Pary | Norsle | imptementa. | nesaurcn
0 [ I e = [
e Co =

P == . R
e e et N
== e

iy

09 UdanGreenlp:  Utes Groen ey Bcomdors Twe | Natrebased | Prectiond | Prnary | Unknown. | Paicoane | unkoown
[ [ =
= Pt

Fi s
e

10 cevercies iy Green root Groonwalls & | Natro-basad | Prejctiead: | Support | Implemantation | Inglement: | Resoarch
g e (S | v | |
= Frre o B3 S,

s s ping






OEBPS/images/pg86.jpg
[2r30 | egscr asac Sy coumiey ) | ST RS R gt | | s ) [ | ASE S
) ey L0 s | oo raoaisn | oty
e prig ooy
| e
O T R R e e T C e e e Ty
Moo | b [t e e b~y e gt
iy oy e ivomindio
e sty i T s

F T e L LT e e e o e Py
vy P Wl g s ety
i St | s | oot s
o prrie g

Foo s e
| frasepty |
I T T [T o e ey (T
e e s s
B e s

O T e T N e C e e
FoenStes oo | meameomets oy oy
e bevry Foeae
ceaion

S T R S i S C R e ey
e e oo SO vl oo fiiepiieeey
ety ot Aot e

-~ -

75 (Gt | Gomry | Pk | P regton (S0 | Ut [ S [Roed | Rotowion |V pon v
e Sera [ s B s e
Senean R i Pty

[ron ey Pt
i |t
e






