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Abstract:

Ecosystem services provisioning undergoes change as ecosystems undergo transformation due
to climate change, urbanization, land use intensification as well as technogenic pollution and
disruption. It results in ecosystem fragmentation, the introduction of invasive species, and the
expansion of managed land uses into natural ecosystems. Recognizing that the situation is
expected to deteriorate and acknowledging that nature is the foundation of human and other life
forms’ existence and well-being, the Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES) and the Intergovernmental Panel on Climate Change (IPCC) call for
proactive, transformative actions to meet both national and international objectives for
biodiversity, climate, and sustainable development by 2030 and beyond. As outlined by IPBES in
2019, transformative change refers to a comprehensive restructuring that encompasses
technological, economic, and social dimensions. This reorganization involves a shift in
paradigms, objectives, and values, aiming to ensure the conservation and sustainable use of
ecosystems and their biodiversity, enhance human quality of life, and promote sustainable
development. The growing number of studies emphasized that ecosystems, biodiversity and
climate are deeply intertwined, underlying the need for a unified approach to address the
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interdependent crises of biodiversity loss and climate change. In this regard, the role of Nature-

Based Solutions (NBS) in addressing the twin biodiversity and climate crises by providing multiple
co-benefits is broadly recognized in both scientific discourse and policy. This is demonstrated
by the variety of NBS-related projects supported by the EC Research and Innovation programs.
Still, their capacity but also existing trade-offs and conflicts for driving transformative change
have yet to be fully investigated.

In this session, we will explore:
e the role(s) of NBS and nature-based adaptation in transformative change,

e successful strategies and examples illustrating the significance of nature-based actions
in addressing climate challenges,

e approaches to ensuring climate actions do not harm biodiversity and ecosystem services,
e NBS approaches that combine climate action, biodiversity support and social justice,

¢ mechanisms fostering sustainable and biodiversity-friendly outcomes for small and
large-scale transformative change, and,

e the involvement of decision-makers, stakeholders, and the general public in advancing
the dialogue on biodiversity and climate action under fair conditions.

We are inviting scientists, practitioners, decision-makers, and representatives of citizen groups
to attend this session and share their experiences by presenting frameworks, conceptual
approaches, implementation strategies, social innovations, etc., to collaboratively identify crucial
next steps to promoting transformative change for nature.

Goals and objectives of the session:
With this session, we are aiming to address the following questions:
¢ How NBS and nature-based adaptation can contribute to transformative change?

e What are the successful strategies/practice examples that demonstrate the importance of
action for nature in tackling climate challenges?

e How to achieve that climate actions will avoid negative impacts on biodiversity and
ecosystem services?

e What are the mechanisms that support more sustainable and biodiversity-friendly
outcomes that drive transformative change on both small and large scale?

e What role in this regard play decision-makers and stakeholders from all groups/sectors,
especially those seeking active dialogue on biodiversity within their respective domains,



as well as the general public to guarantee social fairness when it comes to NBS

implementation?
Planned output / Deliverables:

We are planning to organize a Special Issue in one of the peer-reviewed academic journals or a
blog chain in The Nature of Cities (TNOC) based on the selected papers from the session.

Session format:

As we are planning to orginize our session in form of speed talks and long joint talk (5 min, and
joint discussion), we would most probably need 1,5-2 h (10 min intro, approx. 1 h of speed talks
consisting of in total15 short presentations, 20-30 min discussion)

1. SESSION PROGRAM
Date of session: 19t of November 2024

Time of session: 11:00 - 12:30 & 14:00 - 15:30 & 16:00 - 18:00

III.LABSTRACTS

The first author is the presenting author unless indicated otherwise.

1. Nature-based solutions for pluvial flood adaptation: the role of spatial
planning to support transformative change

First authors(s). Andrea Benedini
Other author(s): Mina, Di Marino, Andrea Arcidiacono
Affiliation: Politecnico di Milano

Contact. andrea.benedini@polimi.it

In recent years, climate changes have increasingly impacted pluvial flooding occurring in our
cities. In this context, flood risk management has become a priority for urban planning
agendas. There is also a growing advocacy towards a paradigm shift from conventional
interventions to nature-based solutions. This has raised awareness of the need for new
planning strategies, processes and tools for managing flood risks. Nonetheless, there are very
limited studies focusing on how to operationalize the paradigm shift into practice. This



research aims to explore emerging planning approaches to flood risk management by

conducting a comparative analysis between the two cities of Copenhagen and Oslo. Both cities
are indeed vulnerable to pluvial flooding, and they have committed to adopting nature-based
solutions to flood risk management. A mixed-method approach was used in this study,
consisting of content analysis of municipal policies and planning strategies, interviews with key
decision-makers from different city departments, and spatial analysis. The main findings show
that, on the one hand, Copenhagen has developed a comprehensive and structural plan that
includes more than 300 nature-based interventions, which are being built by public and private
stakeholders. On the other hand, Oslo has approved an action plan, the goals of which are
primarily to develop knowledge on urban pluvial flooding, as well as provide regulations and
guidance for private developers. These two approaches have produced different mechanisms
leading to the transformation of the cities (both at small and large scales). Copenhagen has
adopted a systematic approach to transform consolidated areas, while Oslo has supported the
implementation of nature-based solutions in the transforming city. The study discusses the
legislative, financial, policy, and planning limitations and opportunities found in the two cities.
There is a further need for the development of adaptive approaches and inter-departmental
collaboration to contribute to transformative changes in cities.

Keywords: Urban flooding, Flood risk, Resilience thinking, Climate adaptation, Cloudburst

2. Blue infrastructure as nature-based solutions for urban sustainability:

Evaluating local perceptions from four Indian megacities

First authors(s): KOUSHIK CHOWDHURY

Other author(s): Sukanya Basu, Malay Pramanik, Tobias Plieninger

Affiliation: Social-Ecological Interactions in Agricultural Systems, Faculty of Organic Agricultural
Sciences, University of Kassel, Germany

Contact. koushik@uni-kassel.de

Blue infrastructure delivers multiple economic, social and ecological benefits to the residents of
the city which can enhance their ability to urban sustainability challenges. However, scientific
evidence linking traditional forms of blue infrastructure as nature-based solutions to urban
sustainability challenges and in particular localisation of the urban sustainability is limited.
Using the perceptions from the 616 urban dwellers in four Indian megacity, this paper used a
quantitative methodology to demonstrate how blue infrastructure can be seen as nature-based
solutions that can help to mitigate urban sustainability challenges. In doing so this paper used
descriptive statistics, spearman correlation and binary logistic regression to analyse the data.



Our result showed that nature-based solutions provide multiple ecosystem services to the

urban residents with regulating services and biodiversity are prominent. Both neglected and
well-maintained nature-based solutions demonstrated significant for urban sustainability but
they contribute differently. The socio-cultural characterises of the respondents significantly
influence their opinion on the significance of nature-based solutions in urban sustainability.
The information presented in this paper will be of interest to practitioners, researchers, and
policymakers working to promote nature-based solutions and urban sustainability in
developing countries, as well as those interested in restoration of urban blue infrastructure as a
strategy for advancing the transformative change in the process of urban development.

Keywords: Nature-based solutions, Urban sustainability, Blue infrastructure, Ecosystem
services, India.

3. Nature-based Solutions in agriculture: A strategy to transform the sector

First authors(s): Solen Le Clec'h
Other author(s). Kirsty Blackstock
Affiliation: Wageningen University

Contact. solen.leclech@wur.nl

Transformational change is required to respond to the Anthropocene polycrisis (WEF, 2023).
The agricultural sector relies on ecosystems that provide several ecosystem services (ES), while
significantly impacting them. Nature-based solutions (NbS) tailored for farming systems have
emerged as promising contributions to solving several societal issues. Working within the
H2020 MERLIN project, we focus on restoring freshwater ecosystem functions following the
IUCN global standard for NbS (2022). We aimed to support the transformation of the European
agricultural sector by developing a strategy for the sector to mainstream NbS, using a
transformation framework (Carmen et al., under review). The strategy would support field
measures (e.g., soil management); farm measures (e.g., smart buffer strips) to catchment
measures (e.g., wetlands or flood plain reconnections). The strategy combined a literature
review, stakeholder analysis, interviews, and two sectoral round tables with key stakeholders
from the European agricultural sector. The strategy offers a vision of the agricultural sector
where NbS are part of regular farming practices and enable resilient, productive, and
sustainable farming systems that are interconnected. Farmers are recognized and valued by
society as providers of multiple ES, resolving several societal issues, at several spatial levels.
The strategy relies on six key actions that need to be urgently taken to transform the sector:
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1) Engaging and assisting farmers to adopt NbSs;
2) Increasing society’s understanding & support;
3) Improving policy and regulatory frameworks;
4) Setting up a network of local NbS coordinators;
5) Accelerating relevant innovations; and
6) Creating financing mechanisms that reward NbS.

These actions require the involvement of many stakeholders groups, beyond farmers and their
representatives, e.g. finance institutions, media and policy makers. Recent political events
illustrate that transformations are often resisted, due to vested interests and concern that
working with nature will perpetuate uneven allocation of costs and benefits within the agro-
food system.

Keywords: Agriculture, Nature-based Solutions, transformation framework, freshwater, multi-
scale.

4. From informing to empowerment: levels of co-creation and roles of
stakeholders in development and implementation of nature-based
solutions

First authors(s): Diana Dushkova
Other author(s): Olga Ivlieva, Marie Vandewalle
Affiliation. Helmholtz Centre for Environmental Research - UFZ

Contact. diana.dushkova@ufz.de

Nature-based solutions (NBS) are increasingly acknowledged as a systematic, cost-effective and
locally-adapted approach that utilizes natural systems and community engagement to address
a range of societal challenges. Integrated into blue-green infrastructure, NBS incorporate
natural elements and processes into both urban and rural areas through tailored, resource-
efficient interventions, thereby enhancing sustainability and resilience of socio-ecological
systems. By providing examples from RECONECT* and EmpowerUs** projects, this research



examines the transformative potential of NBS and illustrates their significance in tackling triple

planetary crisis (climate change, pollution, and biodiversity loss). Along with assessing the
effects of NBS in transformative change (e.g. through demonstrating successful strategies and
models of NBS), it also focuses on the roles of stakeholders in these processes and the value of
co-creation. In particular, we analyse different levels of co-creation used within the NBS co-
development and co-implementation processes, starting from stakeholder informing, going
through involvement and engagement and reaching empowerment. We present the frameworks
for co-monitoring and co-evaluation of NBS impact from the sustainability perspective (to
assess the environmental, social, and economic benefits delivered by NBS) as well as provide
conceptual approaches and tools to empower stakeholders to become the drivers of
sustainability transformations.

Keywords: Nature-based solutions, sustainability transformation, co-creation, stakeholder

engagement, community empowerment

5. The Role of Resident Practices in Urban Soil Management and Ecosystem
Service Enhancement: A Case Study of Wageningen

First authors(s). Chengcheng Feng
Other author(s): Slava Vasenev, Ingrid Lubbers, Jetse Stoorvogel
Affiliation: Wageningen University & Research

Contact. chengcheng.feng@wur.nl

Urbanization increases worldwide, and in the Netherlands, urban areas are projected to cover
more than 17% of the territory by 2040. Development of urban ecosystems coincides with
constructing Technosols - man-made soils in which “properties and functions are dominated by
technical human activity”. The choice of Technosols’ materials, design and management may be
crucial for the delivery of ecosystem services and shall be considered to support sustainable
development of urban green infrastructures.

A considerable part of urban soils is located in private urban green spaces and is managed by
residents, whose soil literacy and maintenance preferences strongly influence soil quality and
determine Technosols’ functionality. Therefore, understanding relationships between the soil
literacy, personal preferences in green spaces’ maintenance and resulting urban soils’ quality
and functions is essential for enhancing the ecosystem services provided by urban green
infrastructures.



This study focuses on Wageningen, known as the "City of Life Sciences," as a case study. We

conducted a comprehensive questionnaire to examine the green space management practices
of Wageningen residents, including aspects such as soil condition and management strategies.
The survey aimed to create a group profile of the residents and assess their soil literacy.
Besides, interviews with different stakeholders (soil experts, product suppliers, etc) were
conducted to understand the current and potential role of soils in sustainable development of
urban green infrastructures, the ecosystem services they can provide and indicators to be used
for the ecosystem services’ assessment and monitoring.

By analysing the management practices and their effects on soil quality, this study provided
insights into the role of residents in maintaining and improving urban soils. The research
outcomes will help to identify better practices in soil management to optimize ecosystem
services in urban environments, contributing to broader applications in other urban settings

and enhancing our understanding of sustainable urban soil management.

Keywords: Urban soils; ecosystem services; urban green space

6. Towards Sustainable Urban Ecosystems: Planning and Management
Transformation in Russia

First authors(s): Anastasia Konstantinova

Presenting author:

Other author(s): Diana Dushkova, Victor Matasov, Mina Taherkhani, Nail Aliev, , , ,
Affiliation: Smart Urban Nature Research Centre, RUDN University

Contact. konstantinova-av@rudn.ru

An application of ecosystem services (ES) and nature-based solutions (NBS) frameworks in
decision-making is essential for sustainable urban development. It meets objectives for
biodiversity conservation and sustainable use of ecosystems, as well as humans’ quality of life
and well-being enhancing. This is also true in Russia, where the rich knowledge base on urban
ecosystems borders challenges of their implementation into policy and practice, specifics for
the urban environment management drastically differ between the cities and decision-making
rarely involves different stakeholders. The presented experience of five years of research aimed
at supporting decision-making in sustainable urban development in the context of global
environmental change includes important steps in assessing and analyzing the social aspects of
planning and management of urban blue-green infrastructure (UBGI). For this purpose, various
approaches were used including participatory practices and methods (surveys, interviews,



document analyses, observations) in different cities of Russia, such as Moscow, Yekaterinburg,

Rostov-on-Don, Apatity, St. Petersburg. These studies were aimed at (1) assessing nature
values for residents and identifying needs for improving UBGI; (2) understanding the current
state of ES and NBS implementation in practice and policy; (3) analyzing of practices in
decision-making; (4) developing approaches for sustainable planning of UBGI and translation of
the ES concept into environmental governance; (5) engaging various stakeholders in projects on
UBGI sustainable development. The analyzes of the obtained experience gives a view on diverse
limitations in ecosystem management that exist at different levels including strategic (the lack
of regulatory specification of ES and NBS; the lack of public demand and the conflict of interests
among stakeholders), conceptual (the lack of methodologies for assessing ES; uninformed
stakeholders) and tactical (the lack of guidelines and practical experiences) levels. Addressing
these challenges could advance transformative change in the sustainable use of ecosystems in
Russia.

Keywords: ecosystem services, sustainable urban development, ecosystem management,
participatory approaches, decision-making

7. Strengthening regional resilience in urban and regional planning through
nature-based solutions: focus on nutrient retention.

First authors(s): Sabrina Lai
Affiliation: University of Cagliari, Italy

Contact. sabrinalai@unica.it

Nature-based solutions (NbS) are deliberate, strategic, evidence-based interventions that
mimic, utilize, or are inspired by natural processes to address societal challenges. They are
scientifically designed to emphasize the incorporation of biodiversity, ecosystem services, and
sustainable resource management to promote environmental, social, and economic benefits.
While NbS have been around in the literature for over fifteen years, only in the last ten years
have studies on NbS and urban or regional planning started to emerge. However, only a few
concern wetlands, conceived of as NbS that help addressing flood control and disaster
mitigation, wastewater management, and nutrient retention. The latter aspects are especially
crucial in effectively supporting regional and urban circular economies: by enabling water reuse,
the consumption of fresh water is minimized, which contributes to climate adaptation.

In this study, the significance of NbS for nutrient retention is explored by coupling scientific
and grey literature review with case-study analysis. A taxonomical classification of NbS to



address nutrient retention is hence derived, including, for instance, constructed wetlands,

natural wetlands or ponds, riverine buffers, vegetated buffer strips. For each element in the
taxonomy, the main features are then outlined, including the most appropriate scale and
management level, advantages and limitations, overview of the ecosystem services provided,
hence highlighting co-benefits and the multifunctional character of the NbS.

The taxonomical classification here developed serves as a valuable tool for guiding planning
decisions aimed at supporting circularity in water management and enhancing the
environmental resilience of both urban areas and regions.

The study is developed within the project “e-INS” (Project Code ECS0000038), funded by the
European Union - NextGenerationEU through the National Recovery and Resilience Plan (NRRP),
Mission 4 Component 2 Investment 1.5 - Call for tender no. 3277 issued by the Italian Ministry
of University and Research (MUR).

Keywords: Nature-based solutions, NbS, nutrient regulation, urban and regional resilience

8. Co-creating transformative NBS for inclusive communities - Insights from
the EU project TRANS-lighthouses

First authors(s): Gerd Lupp

Presenting author:

Other author(s): Andreia Barbas, Beatriz Caitana, Joana Santos, Lucia Fernandes, Isabel Ferreira,
Affiliation: TUM School of Life Sciences, Chair for Strategic Landscape Planning and
Management, Technical University of Munich, Germany

Contact. gerd.lupp@tum.de

Nature-based solutions (NBS) bring together solutions and approaches to simultaneously
provide environmental, social and economic benefits towards more sustainable communities.
However, there is a lack further scientific evidence especially on the expected socio-cultural
benefits and how indirect drivers such as not well conducted participation processes impact a
proper and successful implementation. This often hinders that NBS unveil their full potentials
and hindering processes to gain momentum or the uptake of NBS in a broader scale.



The EU-funded project TRANS-lighthouses (TRL) aims to unlearn, rethink and reframe the main

components of NBS and their co-creation processes to achieve better, more social and more
ecologically just NBS. Based on the TRL conceptual framework, we look at the four dimensions
(1) transformative participatory governance, (2) enabling new human-nature relations, (3)
rethinking economic logics shaping NBS and (4) social aspects. Reviewing literature and the
OPPLA project data banks, gaps were identified especially when considering how to successfully
create more inclusive co-creation processes and evaluating NBS performance from a community
perspective. Together with pilot cases co-creating NBS, evidence is created, best practice as
well as lessons learned are drawn from more mature assessment cases sharing their
experiences.

We will provide insights in our most recent ongoing work compiling sets of indicators for NBS
by critically reflecting and reviewing existing collections such as handbooks especially in terms
of socio-ecological analysis along the four dimensions of the TRL conceptual framework.
Looking at the reviewed indicators in handbooks and literature, most of them cover technical
aspects on NBS, are mainly expert-driven and only a few of them consider socio-ecological
aspects and do not take stakeholder perspectives into account. In detail, in several cases scales
and how to measure them are missing or difficult to employ in the context co-monitoring.

Keywords: Nature-based solutions, Transformation, Co-Creation, Justice, Human-Nature
Relations

9. Co-Creation and Co-Governance of Nature-based solutions

First authors(s): 1sabel Ferreira

Presenting author: GerdLupp

Other author(s). Gerd Lupp, Israa Mahmoud, Nathalie Nunes, CES - Centre for Social Studies,
University of Coimbra, Portugal Goncalo Moniz, , , ,

Affiliation: CES - Centre for Social Studies, University of Coimbra, Portugal

Contact. gerd.lupp@tum.de

Successful implementation of Nature-based solutions (NBS) and their social acceptance depend
on stakeholder engagement from the very beginning of the co-creation processes. Analysing
different EU funded sibling NBS projects following Living Lab approaches, two ways help to
structure and guide co-creation processes: Co-Creation Stages/Phases or Building Blocks.
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Looking at the different projects, five key co-creation stages or phases can be identified - (1)
co-diagnostic, (2) co-design, (3) co-implementation, (4) co-evaluation/ monitoring and (5) co-
amplification/ replication. All analysed projects had systematic approaches to identify and map
stakeholders to activate co-creation processes. For the co-design phase, similar key principles,
guidelines of participatory design models and approaches have proved to be useful. One
element is good communication for informing, involving and empowering through sharing
knowledge. Governance network typologies and actors’ constellations support understanding
and guiding towards new governance networks. For the participatory assessment and
evaluation of NBS benefits, a number of often similar methodologies and tools were most
useful.

While stages support to develop the different phases of the co-creation process of NBS,
Building Blocks provide an overview of the different dimensions of co-creation processes. co-
creation processes build on a number of Blocks from different categories:

(1) Founding principles blocks are the basis for the co-creation process.

(2) Stakeholder engagement blocks ensure outreach beyond the usual suspect including those
who are often neglected or marginalized.

(3) Context specific building blocks are essential to successfully engage stakeholders.

(4) Inclusive approaches to encourage stakeholders to bring their skills to create added value
and multiple benefits to NBS.

The understanding of building blocks is useful to reflect upon and plan the co-creation
processes before initiating them highlighting important dimensions to be considered. The
building blocks approach can support the identification of complementarities and
contradictions, common grounds and is an alternative approach for inclusive co-creation
process.

Keywords: Nature-based solutions, co-creation, co-governance, building blocks, co-creation
phases



10. Unlocking the Benefits of Nature-Based Solutions: Economic

Assessments and Policy Innovations

First authors(s). Jan Machac
Other author(s): Jan Brabec, Lenka Zankova, Mathias Scholz, Marek Hekrle

Affiliation: Faculty of Social and Economic Studies, Jan Evangelista Purkyné University in Usti nad
Labem, Czechia

Contact. jan.machac@ujep.cz

Nature-based solutions (NBS) have become an integral part of most climate change adaptation
strategies. Although the positive effects of a single small-scale NBS are often uncertain, NBS as
a whole are generally associated with a wide range of societal benefits. However,
implementation of NBS providing sponge function faces numerous barriers, including
uncertainties, lack of funding, ownership issues, low awareness of benefits, lack of owner
motivation, and spatial differentiation between the implementation site and the areas where
benefits are realized (e.g., upstream-downstream relationships in flood risk reduction).

While subsidies are being used to enhance the provision of NBS benefits, supporting tools and
policy instruments need to be developed to overcome other barriers. One effective approach is
to use economic assessments to establish the economic case for NBS and address the unequal
distribution of costs and benefits among different stakeholders (residents, owners, farmers,
decision-makers, etc.). Considering both the positive and negative impacts (in terms of
ecosystem services and costs) can help allocate resources efficiently to NBS that combine
climate change adaptation, biodiversity support, and social justice. Developing and testing such
innovative policy instruments and governance frameworks is one of the main aims of the
Horizon Europe project SpongeBoost (2024-2027).

Using the economic assessment of three NBS-supported sponge functions implemented in
urban and rural areas, it is possible to demonstrate the wide range of benefits and their
beneficiaries. In addition to promoting biodiversity and developing public areas, many
exclusively private benefits can also be identified. Based on this, recommendations can be
made on how to involve more actors in implementing NBS to drive the transformative change.

Keywords: Awareness, barriers, decision-making, nature-based governance, wetlands



11. Nature-based solutions to climate change adaptation in urban
areas: a Norwegian planning perspective

First authors(s): Mina Di Marino

Other author(s). Ingvild Skumlien Furuseth, Caroline Enge, Line Johanne Barkved, Gunnhild
Storbekkrgnning Solli

Affiliation: Norwegian University of Life Sciences

Contact. mina.di.marino@nmbu.no

Over the last decade, scholars and policy makers have recognized the Nature-Based Solutions
(NBS) as key-tools to challenge climate change mitigation and adaption Despite the rise and
active promotion of NBS in the international and local debates, relatively little is known about
what has been effectively done (and not yet done) at the different levels of governance and
planning. The main outcomes of this study refer to research conducted by an interdisciplinary
group of experts on climate, water and ground water management, urban planning and laws -
from NIVA, the Norwegian Institute for Water Research and the Norwegian University of Life
Sciences, commissioned by the Norwegian Environment Agency (Miljgdirektoratet). The study
first focuses on the challenges in implementing NBS in planning, and secondly, the main
outcomes from the four selected municipalities of Trondheim (in central Norway), Stavanger (in
south-western Norway), Indre @stfold (in south-eastern Norway) and Boda (in northern Norway)
are presented. Document analysis and five focus groups/interviews with the municipal
managers (experts on urban planning, climate, environment and water security) were
conducted. This study shows that the municipalities have acknowledged the relevance and
need for NBS to tackle the climate changes. A variety of NBS have been identified that contribute
to ecosystem restoration, habitat, flood protection and water retention, as well as soil
restoration and heat regulation. Nonetheless, other tools and concepts, such as blue-green
factor, blue-green structure and ecological compensations, are currently used for integrating
climate change adaptation in the municipalities. There are still barriers for implementing NBS
(e.g. understanding of the concept itself among practitioners and local private actors and the
use of other notions adopted in earlier plans). The study contributes to the current debate on
the implementation and upscaling of NBS to further address climate, biodiversity, water and
health issues among decision-makers, citizens and practitioners.

Keywords: Nature-Based Solutions, climate changes, practitioners, decision-makers, planning
challenges
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12. Unpacking the transformative potential of NbS: A focus on
vulnerability and justice

First authors(s). Anna Marin-Puig
Other author(s): Johannes Langemeyer
Affiliation: UAB

Contact. anna.marin@uab.cat

Achieving human adaptation, reducing inequality, and meeting biodiversity goals require
societal transformative change, as emphasized in the latest IPES (2019) and IPCC (2022)
reports. Nature-based Solutions (NbS) are increasingly recognized as transformative responses
to global policy challenges. While some efforts have been made to conceptualise the
transformative potential of NbS, less attention has been given to approaches that address the
systemic issues underlying vulnerability. This paper presents a conceptual framework based on
extensive literature on social vulnerability to climate change adaptation and the justice aspects
of ecosystem services. By approaching NbS from context-specific vulnerability perspectives, the
framework aims to enhance societal transformative response capacities, incorporate diverse
values and knowledge systems, and ensure justice in the upscaling process of NbS.

Keywords: Transformative adaptation, NbS, Vulnerability, Justice, Upscalin

13. Linking biodiversity conservation, urban greenspaces, and
environmental justice

First authors(s). Charles Nilon
Other author(s). Myla Aronson
Affiliation: University of Missouri

Contact. nilonc@missouri.edu

Since 2010 we have worked with an international group of colleagues on several projects that
used a comparative ecology of cities approach to synthesize information on city-wide patterns
of species diversity, characteristics of biodiversity planning documents, connections between
socioeconomic status and biodiversity, and access to greenspaces with different access levels
of vegetation cover (a biodiversity proxy) by underserved residents of cities. These projects
have identified: predictors of bird and plant species richness and composition at city-wide
scales; life history traits associated with multiple taxa found in cities; predictors of different



responses between socioeconomic status and species richness; and common attributes of

biodiversity and ecosystem service plans. In our presentation we will discuss how the results of
these global studies can be incorporated into the planning, design and management of nature
based solutions for greenspaces at multiple-scales within cities. We will discuss the importance
of understanding the continuum of greenspace types within a city, and how planning,
management, and design practices can be transformative in addressing biodiversity and
environmental / justice issues associated with greenspaces.

14. Building Resilient Coastal Communities through Nature-based
Solutions and Empowerment Tools

First authors(s): José Pontén Cevallos
Presenting author: Ina Sieber

Other author(s). Ina M. Sieber, A. Rita Carrasco, Cecilia Gafian de Molina, Mia Prall, Ananya
Tiwari, Spyridoula Ntemiri, Nils Bunnefeld

Affiliation: Universidad de las Américas/Universidad San Francisco de Quito, Ecuador

Contact. josefernando876@gmail.com

To face escalating coastal challenges from climate change and anthropogenic pressures, there
is an urgent need for Nature-based Solutions (NbS) to drive transformative change in coastal
social-ecological systems. NbS development offers a promising pathway, particularly when
involving and empowering local communities. Responding to a request from the Horizon
Europe ‘EmpowerUs’ project, an Expert Working Group facilitated by Eklipse—a knowledge
brokerage mechanism bridging the biodiversity science-policy gap in Europe—explored how
NbS can empower coastal communities and foster social-ecological resilience. The EWG
conducted a Rapid Evidence Assessment on NbS and so-called Empowerment Tools (ET)
applications in European coastlines, including the United Kingdom, EU Outermost Regions,
Overseas Countries and Territories, and other OECD states, assessing their role in enhancing
empowerment and coastal resilience.

The study highlights the critical nexus between coastal resilience, NbS, and empowerment
frameworks. Key results indicate that NbS projects incorporating participatory approaches are
more successful in tackling challenges related to social justice, human health, and economic
development. However, standardized approaches to measure participation and empowerment
outcomes are lacking in the literature. We categorize six distinct groups of ET—Education
Tools, Knowledge Tools, Platform/Dialogue Tools, Governance Tools, Co-creation Tools, and



Community-led NbS—showcasing their effectiveness in empowering coastal communities.

Community-led NbS, designed with engagement and knowledge co-creation processes, act as
powerful ET, fostering ownership and sustainable environmental management.

The study underscores the need for systemic approaches, multi-level governance, and
consideration of socio-cultural diversity to improve NbS effectiveness and enable social-
ecological resilience. We also provide recommendations for researchers and policymakers, such
as increasing longitudinal studies to monitor intervention outcomes and funding community-
based NbS initiatives, emphasizing adaptive pathways and collaborative governance. These
insights offer a valuable resource for planning future NbS projects and coastal Living Labs,
contributing to the broader objective of achieving transformative change for biodiversity,
climate, and sustainable development.
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Cities and metropolitan regions face numerous societal challenges that require detailed
landscape analysis to support sustainable spatial planning. Nature-based solutions (NBS)
represent a cost-effective approach for addressing several of these societal challenges.

This research aims to develop and implement a systematic approach using spatial indicators
and landscape metrics to map and prioritize societal challenges in metropolitan regions. The
objectives are to identify key issues, assess their spatial distribution, and provide actionable
insights for urban planning. Insights on mapping societal challenges are so far rare, especially
in the Global South. This study focuses on the Kabul Region (KR), selected due to its rapid
urbanization, diverse socio-economic challenges, and limited existing research on urban
issues.



The research design involves a systematic approach of literature review, assessment, metric

development, mapping, and validation. Firstly, key NBS publications and frameworks identified
through snowball analysis are reviewed to assess societal challenges for their feasibility of
being addressed through NBS and their relevance to KR. Secondly, landscape metrics and
spatial indicators are developed through a targeted literature review. Thirdly, societal
challenges are mapped using selected indicators and landscape metrics in KR, involving spatial
multi-criteria analysis to weight and combine each indicator's impact, identifying hotspots and
cold spots. Finally, findings are validated through Focus Group Discussions (FGD) with
community experts.

The results focus on the case study application in the KR, which includes the development of
detailed priority maps highlighting areas for intervention. These maps identify specific hotspots
and cold spots of societal challenges, providing a clear spatial distribution of issues that need
addressing.

This approach enhances decision-making for sustainable development and resource allocation,
providing a replicable model for other metropolitan areas to promote urban resilience and
sustainability.
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In an increasingly urbanized world, the concepts of ecosystem services and nature-based
solutions are crucial for tackling critical challenges, such as climate change, public health risks,
and biodiversity loss. Nature-based solutions and ecosystem services can serve as foundations
for creating transformative change that empowers both humans and non-human species.
However, ambiguity in definitions and in the relationship between ecosystem services and
nature-based solutions complicates comprehensive research efforts as well as their effective
application in policy and planning in urban systems. We present a framework to clarify and



explicitly relate the two concepts, enhancing their applicability in the management of urban

challenges. We explore the role nature-based solutions play alongside social and technological
solutions to aid integrative approaches to different types of challenges. Within the framework,
addressing urban challenges serves as the starting point for the development and
implementation of nature-based solutions. Nature-based solutions alter the flows of ecosystem
services that are produced by an ecosystem by altering the performance of the ecosystem or by
changing how people engage with the ecosystem. This results both in changes in the target
ecosystem services, as well as non-targeted ecosystem services, leading to benefits. Using two
illustrative case studies, we show how the framework can be applied to two urban challenges
that are expected to increase in intensity in cities across the world: stormwater management
and urban heat stress. Moreover, we highlight key research topics that will benefit from more
integrated use of nature-based solutions and ecosystem services. The framework helps
emphasize co-benefits, and can be used to help make co-benefits and multifunctionality
explicit in urban decision-making and planning processes - aspects that are indispensable for
much needed transformations in and around cities.

Keywords: Framework, solution space, cities, social-ecological-technological interaction,
biodiversity
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Nature-based Solutions (NbS) are fast emerging as action-based approaches to address climate
change, biodiversity decline, land degradation, conservation and socio-economic issues.
Among a wide range of NbS approaches, Payment for Ecosystem Services (PES) is one of the
famous and tried approaches that have been developed and implemented in several countries
to date, offering lessons to be learnt for developing innovative NbS-PES systems beyond the
typical market approach, particularly to befit Indigenous perspectives. To develop such PES or
more appropriately incentivising schemes for Indigenous People and Local Communities (IPLCs),
we analyse and draw lessons from three famous PES schemes from Costa Rica, Mexico, and the
Biodiversity Conservation Trust (BCT) from New South Wales (NSW), Australia. We examine their
operational infrastructure and mechanisms for governing, monitoring, and payment for
Ecosystem Services (ES). One common feature of the selected schemes is the pivotal role of



national (Costa Rica and Mexico) and state (NSW) governments in developing specific legislation

and regulatory guidelines to mediate these programmes, establish a national/state fund and
authority to monitor the contracted conservation sites—offering a standardised and credible
arrangement for ES providers and beneficiaries while reducing the transactional costs for all
parties. Other key learnings include applying a simple, input-based approach and paying land
managers on a per-hectare basis for ES as a bundle, using simple indicators such as the state
of the forest/ecosystem as a proxy for ES—offering insights for developing nature-based
markets for Indigenous peoples in Australia and IPLCs globally. While planning Indigenous-
specific schemes, it is critical to consider sociocultural and economic settings in which locals
operate to develop equitable and sustainable mechanisms, given that many IPLCs’ value
systems are societal and their relationships with nature often lie outside the typical market
regimes. Applying IPLC perspectives, we explore a Common Assets Trust model at a
state/national scale that can afford a common platform for stakeholders to exchange, govern,
and monitor ES while also promoting the development of equitable, sustainable, and culturally
appropriate incentivizing mechanisms involving low transactional and monitoring costs for
IPLCs globally.

Keywords: Payment for Ecosystem Services; Natural-based Solutions; Indigenous Peoples and
Local Communities; Incentivising mechanisms; Common Asset Trust; Biodiversity.
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Contemporary urban systems face the challenge of regenerating a relevant number of areas
whose soil health has been compromised by anthropogenic activity. These spaces range from
significant dismissed industrial areas to small vacant or agricultural polluted plots, which need
remediation to be reintegrated. Urban regeneration and remediation are intertwined processes,
primarily market-driven, often resulting in interventions in the more profitable areas and
further abandonment of less economically appealing sites.

Reclaiming urban soil conditions is challenging due to the high costs of traditional remediation
methods and the bureaucratic complexity. This calls for a more accessible approach to



regeneration. In the context of extended biodiversity loss, restoring soils has become a primary

area of investigation and intervention. This urgency is reflected in the political actions of
national and communitarian bodies, as evidenced by soil management and restoration
strategies.

This contribution explores the application feasibility of phytoremediation in Milano's
metropolitan context. It develops a methodology to identify suitable sites for this technique,
which uses plants to treat soil contamination and contributes to increasing the city’s natural
capital and urban green spaces. Phytoremediation, as a nature-based solution, offers a more
environmentally friendly alternative to traditional reclamation while providing ecosystem
services that improve urban quality by enhancing urban biodiversity, reducing pollution, and
improving habitat health.

The research creates guidelines to help decision-makers and public administration identify
areas suitable for this remediation approach. This involves mapping abandoned, degraded, and
potentially contaminated urban areas that could benefit from phytoremediation intervention.
The study also assesses the feasibility of implementing Phyto techniques, prioritizing the
polluted sites included in the ecological network or the urban green provision, and develops
practical instructions for designing phytoremediation projects in these areas. This new
approach has the potential to significantly influence urban development, offering a sustainable
solution to the pressing issue of soil restoration.

Keywords: Phytoremediation, contaminated soils, soil restoration, nature-based solutions

19. Understanding the adoption of nature-based solutions in urban
environments: insights from the diffusion-of-innovation theory

First authors(s). Max Lépez-Maciel
Other author(s): Peter Roebeling, Elisabete Figueiredo, Rick Llewellyn

Affiliation: CESAM & Department of Environment and Planning, University of Aveiro, Aveiro,
Portugal.

Contact. max@ua.pt

The implementation of Nature-Based Solutions (NBS) in urban areas presents significant
potential for addressing environmental challenges such as climate change, biodiversity loss,
and urban resilience. However, their adoption is often limited by various barriers that can be
understood through the lens of Everett Rogers’ Diffusion of Innovation (DOI) theory. DOI theory



outlines the stages through which innovations are adopted within a social system, categorizing

adopters into innovators, early adopters, early majority, late majority, and laggards. By
examining these stages, we aim to understand the factors influencing the adoption of NBS, such
as innovation characteristics, communication channels, time, and the social system involved.
Through DOI theory, we can relate NBS as “innovations” and point the stages for adoption: from
initial awareness and understanding (knowledge stage) to forming attitudes and evaluations
(persuasion stage), making decisions to adopt (decision stage), implementing NBS in urban
settings (implementation stage), and reinforcing adoption decisions based on outcomes
(confirmation stage). The theory's application can clarify factors influencing NBS adoption,
including innovation characteristics (relative advantage, compatibility, complexity, triability and
observability of NBS), communication channels, and the socio-technical contexts of urban
environments. The objective of this study is to review empirical insights from previous studies
to disentangle through the DOI concepts the actual knowledge, information, and perceptions
among potential adopters of NBS. Results underscore the importance of enhancing profit
benefits, reducing risk, and improving ease and convenience of installation to significantly
boost green roof adoption rates. These insights can be relevant for urban planners and
policymakers aiming to promote sustainable urban development and urban resilience. Future
research could explore alternative adoption frameworks to analyse adoption dynamics of NBS
complementary to the use of the DOI theory.
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In this paper we describe two inter-connected projects, working towards nature positive from
different perspectives.

The first is built around financing mechanisms for nature restoration at farm level. Through the
BiOrbic SFI funded research project (working name ReFarm), the Trinity College Dublin research
team is inviting businesses based in Ireland to play a role in financing action for nature
restoration at farm level. The research builds on existing successful projects working with
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farmers (particularly in High Nature Value farming, or HNVf, systems), and natural capital
accounting, to help build simple, effective governance structures to deliver and monitor
outcomes, as well as ensure effective, timely payments to farmers (for habitat quality and
actions to restore habitats). Aligned with other initiatives in Ireland (such as public finance
under CAP programmes), the work also aims to support sustainable livelihoods in rural areas.
This addresses a number of actions highlighted in the Irish National Biodiversity Action Plan,
specifically in relation to exploring ways to combine private and public finance to fund national
targets for climate, water and biodiversity action, as well as Just Transition.

The second is taking a global perspective. Go Nature Positive! is a collaborative initiative backed
by the European Commission dedicated to accelerating awareness and transformative action
towards a nature-positive economy among policymakers, investors, businesses, and wider
society. The partners - led by Trinity College Dublin, and including global collaborators / pilots
studies of Nature-based Enterprises - have come together to address key systemic challenges
through research, demonstration and transformational leadership. The first output of Go Nature
Positive! will be the delivery of a clear EC definition and conceptual framework for the nature-
positive economy (NPE). Research will consider valuable existing knowledge from business and
insights from other initiatives. Through collaboration the project aims to build pathways and
partnerships towards an inclusive nature-positive economy.

Keywords: Nature Positive economy, restoration, payments for habitat quality and ecosystem
services, finance for nature



