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Abstract
Land–sea interfaces (LSIs) are complex areas where terrestrial and marine ecosystems intersect, leading to
intricate ecological, social, economic, and political interactions. These regions face pressures from both
land‐based and maritime activities, with climate change amplifying threats to communities and natural
environments. Strategic foresight analysis, focused on co‐designing future scenarios, offers a promising
approach to developing sustainable strategies for LSIs. Central to this approach is stakeholder engagement,
which involves participatory practices in scientific planning to improve LSI governance. This article presents
outcomes from a workshop held in June 2024 in Valencia, where stakeholders from the Valencian
Community participated in activities using strategic foresight tools like horizon scanning and scenario
planning. The aim was to address climate pressures, identify beneficiary and affected sectors, understand
community needs, and explore tools for managing environmental challenges. Based on the workshop’s
outputs, future adaptation perspectives were developed, each targeting different goals, such as sustainable
economy, environmental behaviour, and integrated governance. This process underscored the value of
participatory processes that combine local knowledge with scientific expertise to enhance understanding of
LSIs’ challenges and opportunities, build shared visions, and develop actionable strategies. The participatory
nature of the workshop fostered a sense of ownership and supported an inclusive decision‐making process
that promotes long‐term commitment and cross‐disciplinary learning, ultimately leading to more resilient
and context‐sensitive strategies.
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1. Introduction

The land–sea interface (LSI) represents a complex and dynamic area, where terrestrial and marine habitats
converge and interact across ecological, social, and economic dimensions. This interface is shaped by a
variety of physical and ecological processes, including freshwater inflow, sediment transport, and nutrient
exchange from land to sea, as well as critical biological functions such as fish spawning and carbon
sequestration (Innocenti & Musco, 2023; Singh et al., 2021). These interlinked cycles make LSI regions not
only ecologically vital but also economically strategic, supporting sectors such as tourism, fisheries, and
aquaculture (Ramieri et al., 2018).

In addition to their interdependent nature, LSIs host a significant portion of the world’s population and
represent spaces of intense social, economic, and political interactions, making them particularly vulnerable
to environmental and anthropogenic pressures (Glavovic et al., 2015). This complexity often results in
fragmented governance, where land and sea are frequently managed through separate, poorly coordinated
institutional frameworks. This institutional disconnect impedes integrated responses to intersystem
pressures that originate in one subsystem (land or sea) but have effects on the others (Álvarez‐Romero et al.,
2011; Singh et al., 2021). This LSI perspective explicitly highlights the need for integrated management
across terrestrial and marine domains, allowing the identification of misalignments in jurisdictional
responsibilities, sectoral priorities, and instruments, to explore opportunities for more adaptive and
collaborative responses.

The Valencian Community represents a highly relevant region of the Mediterranean due to its ecological,
economic, and cultural richness. With over 500 km of coastline, this region is characterised by a strong
interconnection between terrestrial and marine systems and presents a rich mosaic of ecosystems of great
ecological importance, such as coastal lagoons, wetlands, and seagrass meadows, which support biodiversity
and provide essential services for both marine and terrestrial environments (Generalitat Valenciana, n.d.‐a).
Its coastal economic relevance is driven by its agriculture and tourism sectors, and growing urban centres
(Jato‐Espino & Mayor‐Vitoria, 2023; Martí & García‐Mayor, 2020). The combination of anthropogenic
pressures, conflicting sectoral interests, and fragmented governance makes this region particularly
vulnerable to climate change, with serious impacts on coastal communities and ecosystems (Martí &
García‐Mayor, 2020; Olcina Cantos & Miró Pérez, 2017).

In light of these challenges, traditional decision‐making approaches may be insufficient to address the
complexity of interconnected social, economic, and environmental issues, as was demonstrated during the
isolated high‐altitude depression (DANA, in Spanish) that affected the region in October 2024. Therefore, it
is crucial to explore new methodologies of engagement and co‐creation that foster a shared strategic vision.
In this context, strategic foresight analysis emerges as an innovative approach to explore the future to
anticipate changes, develop possible transition paths, and resist shocks. Bridging the gap between complex
scientific discoveries and practical applications, this methodology aims to support a broader participatory
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dialogue, fostering innovation to better manage future uncertainties (United Nations Development
Programme, 2018, 2022). In recent years, several international studies have demonstrated the potential of
strategic foresight to address the complexity of LSI management (Grassi et al., 2025). In Uruguay, for
example, Nagy and Gutiérrez (2018) applied scenario planning and vulnerability assessments to explore
coastal climate adaptation pathways, integrating climate forecasts with stakeholder (SH) perceptions.
Furthermore, in the Netherlands, Roggema et al. (2021) adopted a prospective approach to co‐design
adaptive landscapes to what concern sea level rise, salinity, biodiversity loss, and land subsidence. In the UK,
Roy et al. (2014) combined horizon analysis with expert consensus to identify invasive alien species that
threaten land and marine biodiversity, producing a priority list that informed management policies.

Drawing on these experiences, this study aims to test strategic foresight analysis for participatory governance
and climate adaptation in the Valencian Community. Two characteristic and widely used tools of strategic
foresight, horizon scanning and scenario planning, were applied during a workshopwith SHs. This event aimed
to initiate an ad hoc dialogue between relevant national, regional, and local actors to inform decision‐making
(or “policy dialogue”). The exercises and dialogue prompts proposed are designed to explore areas of conflict,
consensus, and compromise in the region, with the aim of leading to the construction of an SHs network that
can be institutionalised in a long‐term land–sea partnership and territorial observatory.

The article is structured as follows. Section 2 presents the case study of the Valencian Community, outlining
its governance and socio‐environmental characteristics. Section 3 describes the research questions,
methodology, and structure of the workshop organised in Valencia. Section 4 provides the outcomes
obtained from the different exercises and an analysis of the emerging challenges. Section 5 unfolds the
possible future pathways for transformative adaptation identified during the final exercises. Finally,
Section 6 presents the conclusions, identifying the remaining gaps, and discussing the need for future
workshop experiences and co‐design approaches.

2. Case Study Description

The Valencian Community, located on the Mediterranean coast of the eastern Iberian Peninsula, covers
23,255 km2 and is home to over five million inhabitants. Administratively, it is divided into three provinces:
Castellón, Valencia, and Alicante (Generalitat Valenciana, n.d.‐b).

This region highlights how multi‐level governance in coastal management is shaped by the interplay
between historical institutional dependencies, sectoral policies, and SH interests. Its regional governance
system involves a dense network of institutions operating at national, regional, provincial, and local scales,
where the Generalitat Valenciana (the Valencian regional government) plays a pivotal coordinating role
across spatial planning, environmental protection, and water management. However, the fragmented
distribution of responsibilities between different administrative levels often creates coordination gaps,
particularly in addressing cross‐cutting challenges like coastal erosion or drought management. Recent
governance innovations, such as advisory committees, including the governing boards of natural parks
(Juntas Rectoras de Parques Naturales), and participatory planning processes, aim to enhance horizontal and
vertical coordination while integrating scientific knowledge and the participation of key SH groups into
decision‐making. Nevertheless, persistent tensions between economic development priorities and
environmental conservation efforts underscore the need for more adaptive and collaborative governance
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frameworks in the Valencian coast (Capdepón Frías, 2016; del Romero Renau & Trudelle, 2011;
Galvez‐Hernandez et al., 2025).

Its vulnerability was demonstrated when, on 29 October 2024, the Valencian Community suffered a
catastrophic DANA event. This meteorological phenomenon brought extreme rainfall to the region, causing
devastating flash floods (Agencia Estatal de Meteorología, 2024). The combination of rising atmospheric
temperatures increased the storm’s strength, resulting in increased humidity. At the same time, the region’s
vulnerability was accentuated by frequent droughts occurred in the previous seasons, making the soils
abnormally dry and hydrophobic (Copernicus, 2024; World Meteorological Organization, 2024). The heavy
rainfall of the event caused more than 210 deaths, dozens of missing people, and significant damage to
infrastructure, as well as severe disruptions in electricity supply and transport and significant losses in key
sectors such as industry and tourism (Bayo Pérez, 2024; Caballero, 2024; Bono, 2024; La Moncloa, 2024;
Sociedad Española de Radiodifusión, 2024).

3. Methodology for Exploring SH Insights

A preliminary desk review was conducted to gain a detailed understanding of the Valencian Community’s
socio‐environmental and economic context, with a special focus on coastal governance dynamics and
emerging challenges related to climate change and anthropogenic pressures. Building on the collected
information, a one‐day workshop was held at the University of Valencia in June 2024 to better capture
insights about the Valencian Community and gather SH perspectives. Participants were selected with the
primary objective of engaging state and non‐state actors in improving coastal governance within the region
and fostering community empowerment through multi‐SH engagement.

In this research, the term SH refers to individuals or organizations that are directly or indirectly affected by,
or have the capacity to influence, decisions related to the governance (Reed et al., 2009) of coastal areas and
LSIs in the Valencian Community. These include representatives of public administrations, Non‐Governmental
Organizations (NGOs), companies, and academic institutions. Within this broad category, we also find experts,
defined as SHs with formal knowledge or technical expertise in relevant fields such as environmental science,
climate adaptation, or policy design (Turnhout et al., 2013). Finally, citizens are also considered key SHs, as they
bring local experiences and contextual knowledge crucial for inclusive and effective governance to contrast
their lack of direct decision‐making power (Chilvers & Kearnes, 2019).

A total of 11 SHs from different sectors, plus 7 teammembers (social science and climate change researchers),
participated in the workshop (Figure 1). The selection of SHs followed a structured two‐step process. Initially,
a prospective analysis was conducted to identify key actors. This was followed by a prioritisation phase based
on a matrix combining two criteria: (a) the SHs’ level of interest in the topics addressed in the focus group
and (b) their degree of influence or decision‐making power on the issues analysed. Additionally, a snowball
sampling technique was applied, enabling the expansion of the participant network beyond the initial contacts
(Ackermann & Eden, 2011; Stocker et al., 2020).

While the size of the SHs group was intentionally chosen to foster meaningful interaction and dialogue, it is
important to recognize that the 11 participants do not represent the full diversity of perspectives and that the
contributions collected offer valuable insights but cannot be considered exhaustive.
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To address this limitation, the workshop was conceived as a first step within a broader participatory process.
This aims to include a more representative sample, including marginalised communities, sectoral actors, and
additional public officials to help ensure inclusive adaptive governance pathways.

Sector Represented ins�tu�ons

Economic sector

Founda�ons/NGOs

Academic & research sector

Valencia City Council (Health service, Albufera Park)

Oceanogràfic Founda�on

Climate Assembly

Cavanilles Ins�tute of the University of Valencia

(Office of the Vice-Rector for Sustainability, Coopera�on and Development)

Chair of Ecology at the University of Valencia

University of Portsmouth (Blue Green Governance Project)

Faculty of Law of the University of Valencia

Euro-Mediterranean Center on Climate Change (CMCC)

University Paris Saclay

Ecology Ac�on Agró

“Per l’Horta” (For the Orchard)

HOSBEC — Hotel and Tourism Associa�on of the Valencian Community

Project INTEMARES

Biodiversity Founda�onPublic administra�on

Nature 2000 Network

Ministry of Ecological Transi�on

Figure 1. Sector representatives in the workshop of Valencia, June 7th, 2024, comprehensive of SHs and team
members.

The workshop was designed through the use of two strategic foresight analysis tools: horizon scanning and
scenario planning. Horizon scanning focuses on the identification and aggregation of early indications of
change or emerging signals that could potentially exert significant impacts when they develop. Scenario
planning involves the description of plausible future states based on assumptions about key relationships
between drivers of change and trends (United Nations Development Programme, 2022).

The workshop design was supported by four main research questions aimed at understanding the challenges
and opportunities regarding the management of environmental threats at the LSI in the Valencian Community:

RQ1: What are the main climate hazards affecting the Valencian Community LSI?

RQ2: Who loses and who gains from the impact of these climate hazards?

RQ3: What tools are available and which would be needed to manage the interlinked land–sea
environmental challenges in the Valencian Community?

RQ4: Which actions are needed to support a transformative adaptation pathway across the LSI?

To address them, four interactive exercises were conducted (as detailed in Figure 2), each designed to engage
participants in a discussion and facilitate opinions and knowledge exchange, and foster collaboration among
SHs from diverse sectors. Horizon scanning was applied in the first two exercises to identify key climate
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hazards and their impacts on different sectors. The third and fourth exercises combined horizon scanning and
scenario planning to define the necessary tools, barriers, and actions for possible future adaptation pathways.
Figure 3 presents photos of some outputs of the interactive foresight exercise, offering visual insight into the
results of the engagement process.

Which are the challenges

and opportuni�es

regarding the

management of

environmental threats

in the Valencian

Community coastline?

1 – Climate hazards

2 – Losers and winners

3 – Environmental

managing tools

4 – Adapta�on pathways

needed ac�ons

RESEARCH QUESTION

DATA COLLECTION

DATA ANALYSIS RESULTS

Thema�c analysis

Iden�fica�on and

discussion of our iden�fied

challenges

Cross-examina�on

of results

Analysis of the ways

forward to reach different

enabling condi�ons of

transforma�ve adapta�on

pathways

SHs iden�fica�on and

mapping

Workshop with SHs and

experts on environmental

governance

with the use of strategic

foresight analysis tools

INTERACTIVE EXERCISES

1 – Ranking the three

most impac!ul

climate hazards in

the Valencian

Community LSI

2 – Iden�fy losers and

winners for each

recognised climate

hazards

3 – Evalua�ng

exis�ng and missing

environmental tools

exploring

compromises

4 – Defining

necessary ac�ons

to support

transforma�ve

adapta�on pathways

Desk review on Valencian

Community coastal

governance and climate

hazards situa�on

Figure 2. Step‐by‐step methodological framework, including the main topics addressed.

Figure 3. Visual insights from foresight exercises.
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4. Analysis of Valencian Community Land–Sea Challenges

The procedures used during the workshop activities were designed to encourage participants to identify
prospects and complexities related to the LSI in the Valencian Community and stimulate the recognition of
systemic connections.

However, it is important to underline that the SH contributions revealed a predominant focus on coastal
issues (e.g., sea level rise, coastal erosion, and impacts on coastal communities and infrastructure; see
Sections 4.1 and 4.2). This orientation emerged spontaneously during the discussions, reflecting the most
immediate concerns and direct experiences of the participants, who are highly exposed to the visible effects
of “sea‐to‐land” phenomena.

Although the broader interdependencies between land and marine systems, particularly those related to
internal factors that increase coastal vulnerability, were not at the centre of the debate, the challenges
addressed in the workshop are nevertheless an integral part of LSI dynamics. Future participatory events
may benefit from stimuli and activities more explicitly oriented to balance the attention between
“land‐to‐sea” and “sea‐to‐land” dynamics, promoting a more complete understanding of systemic
interactions and thus strengthening the approach to integrated land–sea governance.

Four main challenges emerged based on the four research questions mentioned in the methodology: the
different perceptions of main climate hazards (Section 4.1), the dichotomy between those who benefit and
those who are most affected by climate threats (Section 4.2), the need to create coordination in the use of
environmental management tools (Section 4.3), and finally the necessity for an adaptation process that is
integrated between the different society sectors (Section 4.4).

4.1. Main Climate Hazards Perception

This section addresses the first research question that guided the workshop activities: What are the main
climate hazards affecting the Valencian Community LSI? The objective was to explore which climate threats
are perceived as most urgent in the Valencian Community by the SHs and how these perceptions align with
scientific evidence. During the exercise, a broad range of hazards was discussed, and each participant assigned
a score from 1 to 3 to associate their perception of increasing importance and priority.

The results showed how coastal erosion was identified as the top concern with a total of 18 points, followed
by rising average temperatures and sea level rise, both scoring 10 points (Figure 4). This classification reflects
a focus on phenomena that visibly influence coastal dynamics and are considered direct threats to the local
economy and the safety of communities, increasingly concentrated in coastal areas (Olcina Cantos & Miró
Pérez, 2017).

One finding worth highlighting is the large difference between the climate hazards perceived as more
impactful and the values obtained by others that, despite being identified in the literature as relevant, were
considered of less urgency by the participants. In particular, phenomena such as a decrease in rainfall,
biochemical contamination, and tropical nights were perceived as less relevant for coastal management (with
rainfall having 8, biochemical contamination 8, and tropical nights 2 points). This is despite their potential
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impact on local communities and ecosystems, especially in terms of public health, the state of marine
biodiversity, and consequently effects on the fishing sector (Andreu et al., 2024; Calvo et al., 2021;
Camarasa‐Belmonte & Butrón, 2015; Cutillas‐Lozano et al., 2023; Lehoczky et al., 2017).

In addition, heatwaves, although identified in the literature as a significant risk for the Valencian Community
(Royé et al., 2020; Wei & Sobrino, 2024), did not receive any score from the workshop participants. Similarly,
storm surges, which studies indicate no general positive trend along the entire Spanish coast related to
climate change, but an upward trend specifically in the Valencia region (Lin‐Ye et al., 2020; Toledo et al.,
2024), also failed to receive any scores from the participants. This mismatch may stem primarily from a lack
of understanding of the terms or from the fact that these have been potentially included in the broader
category of “extreme weather events.”

Coastal erosion

Climate hazards 1st highest concern
(3 points)

2nd highest concern
(2 points)

3rd highest concern
(1 point)

Total concern score

Increase in average temperatures

Sea level rise

Sea temperature increase

Sea storms

Heat waves

Tropical nights

Biochemical contamina on

Decrease in rainfall

Saliniza on

Extreme weather

12

9

6

3

0

0

0

0

0

3

3

6

0

2

4

0

0

2

6

6

6

0

0

1

2

2

0

0

0

2

2

0

6

18

10

10

9

0

0

2

8

8

9

9

Figure 4. Climatic hazard concerning scores by SHs’ perception.

It is also important to highlight how extreme events, such as floods, were not among the climate hazards
considered most worrying. These results provide an opportunity to discuss the possible reasons behind the
underestimation of some hazards compared to others, especially in the context of extreme impact events
caused by the DANA. A possible explanation is that the perception of risk is influenced by direct experience,
generating a cognitive bias that leads to considering visible phenomena as more relevant and urgent, while
less evident, but potentially equally harmful hazards, being overlooked. This trend, if confirmed, could
negatively affect the ability to adopt preventive management strategies for phenomena that, if disregarded,
could compromise coastal resilience and have significant impacts in the medium‐long term. Furthermore,
neglecting phenomena such as storm surges or salinization could lead to underestimating cumulative
risks that could worsen in the future, requiring more expensive and complex interventions (Gill &
Malamud, 2016).
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4.2. Winner and Loser Dichotomy

The second research question that guided the workshop was: Who loses and who gains from the impact
of these climate hazards? The goal was to explore how different SH groups perceive and experience the
distribution of risks and opportunities generated by climate change.

This analysis highlighted a strong dichotomy between the “loser sectors,” usually defined as the ones suffering
significant losses due to climate change and facing increased vulnerability, and the “winner sectors,” which are
characterised by improved conditions, opportunities, and economic benefits from the new climate conditions
(Figure 5) (O’Brien & Leichenko, 2003). Sectors defined as losers by SHs, such as agriculture, fisheries, tourism,
andmarine biodiversity, risk suffering irreversible damage that compromises both their economic sustainability
and the resilience of local communities. On the contrary, somewinners, such as energy production, real estate,
and risk management industries, could exploit the new market opportunities generated by climate change.

Coastal erosion

Climate Hazards

Increase in average temperatures

Sea level rise

Sea temperature increase

Extreme weather

Saliniza on

Decrease in rainfall

Biochemical contamina on

Heat waves

Tropical nights

Sea storms

• Local inhabitants, tourism sector

Iden fied Losers

• All living beings including people

• Climate refugees

• Natural environment managers (as representa ves

• of society on conserva on issues)

• Biodiversity

• Professional fishermen

• Marine flora and fauna

• Biodiversity in agriculture

• Floods managers

• Farmers

/

/

/

/

• Animals, plants and humans

/

• Construc on companies

• Environmental restora on companies

Iden fied Winners

• Energy sector

• Air condi oning industry

/

• Tourism

• Real estate

/

• Tourism sector companies and tourists looking

• for places without rain

• Farmers

• Desalina on plants

• Industry

/

• Thermal industry

/

Figure 5. Identified winners and losers associated to the selected climate hazards.

This dichotomy constitutes a central challenge in the Valencian Community, with the risk of generating
inequalities in adaptation and mitigation strategies, while leaving part of the local coastal communities
without adequate support.

First, concerning the uneven response capacity, some losing sectors, such as agriculture and fisheries,
operate in fragile economic contexts and with more limited profit margins (Paavola & Adger, 2006). Their
capacity to invest in adaptation measures, such as changes in production practices, resilient infrastructure,
or new technologies, is significantly lower than that of winning sectors (Islam & Winkel, 2017). This
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dichotomy risks deepening economic and social inequalities, creating an ever‐widening imbalance that could
fuel tensions between interest groups with divergent goals. In particular, sectors that stand to benefit from
climate‐related market shifts (winning sectors) may resist ambitious mitigation policies, fearing potential
constraints on emerging economic opportunities related to climate change (Srivastav & Rafaty, 2022).

The potential resistance of winning sectors could delay or compromise the adoption of effective policies to
reduce climate risks. Furthermore, failure to recognize the needs of losing sectors could fuel social tensions,
leading to protests or passive resistance to adaptation and mitigation policies (United Nations Environment
Programme, 2023). This could create divisions in local communities and reduce the social cohesion needed
to effectively address climate challenges. As one SH noted: “Only those who have direct interests
participate. While local issues may attract attention, broader or more general policies often generate
indifference.” Another added:

There used to be more willingness to participate, but this is fading. Participation is now seen as a waste
of personal time; only those for whom it is a job remain engaged.Without a strong personal motivation,
people disengage out of fatigue.

These perspectives highlight how structural inequalities in participation, often driven by sectoral interests,
resource asymmetries, and differing levels of institutional trust, can hinder inclusive governance and
compromise the legitimacy of collective decision‐making processes.

If not adequately addressed, the perception of unequal treatment between “winning” and “losing” sectors
could reduce the willingness of SHs to collaborate on common solutions. The absence of equitable adaptation
strategies could erode SH trust in institutions, creating a cycle of disengagement and resistance, weakening
policies effectiveness.

4.3. Cooperation and Optimization of Environmental Management Tools

Knowing the hazards and the associated actors involved, the analysis focused on understanding which are
the existing tools for tackling climate and environmental challenges in the Valencian Community. The aim
was to assess their perceived effectiveness and accessibility and to identify gaps in implementation and
coordination across institutions and governance levels following the third research question. A detailed
analysis conducted during the workshop highlights interesting points of discussion (summarised in Figure 6).
It emerged that, although there are numerous operational tools, such as marine monitoring stations, land
management organizations, and numerous data collection networks, some of these are not fully exploited or
are not adequately integrated into decision‐making processes. Among these are the annual report on the
state of the environment (e.g., Environmental Indicators Portal), free legal assistance, and the various
monitoring portals (e.g., GVA Open Environment Portal).

The presence of tools that are not fully exploited, because they are unknown or not easy to use, diminishes
their potential impact on decision‐making processes and consequently slows down the capacity to respond
to climate change (Belaïd & Unger, 2024).

As remarked by workshop participants, “the tools exist but they are not used” and “there is total availability
of data in the EU, but it is not used for any reason,” underscoring a systemic disconnection between data
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availability, institutional practices, and their concrete implementation in governance processes. The reasons
behind this limited use are multiple and include, among others: poor promotion; not easy use; lack of training
for difficult tools; fragmentation among different entities that manage them; poor communication between
different SHs; and the perception that co‐participation platforms, for example through reporting, do not lead
to concrete results (Ulibarri et al., 2022). This situation represents a crucial obstacle since the lack of strategic
use of existing tools reduces the effectiveness and potential impact of environmental policies and hinders the
ability to respond to climate challenges. The issue is not only to develop new tools, but to build a coordinated
system that makes the most of existing resources and promotes integrated and participatory environmental
management (Belaïd & Unger, 2024).

On the other hand, the lack of some specific tools has been highlighted. These include regulatory
compliance indicators that allow monitoring adherence with environmental regulations by different sectors,
favouring a more rigorous application of the laws. Other missing tools are environmental metadata
cataloguing platforms, which facilitate the collection, organization, and sharing of environmental data in an
accessible and transparent way for all SHs. Emission monitoring and control plans are also needed to
monitor and reduce polluting emissions, especially in coastal areas. Finally, tools for monitoring tourist
carrying capacity are necessary to sustainably manage coastal tourist destinations, preventing overcrowding
and related environmental impacts.

Exis�ng tools in the Valencia Community

Prior consulta�ons in the crea�on of legisla�on

Ci�zen observatory on the orchard of Valencia

Land Stewardship Organiza�ons

Pla orm such as:

— Sea observers

— Stranding network

Sea Monitoring Sta�ons

Portal of par�cipa�on and land stewardship agreements

with associa�on in defense of nature

Website where you can make complaints about a!acks

on territory and heritage

Tools that are needed in the Valencian Community

Regulatory compliance indicators

Pla orm that catalogs environmental metadata or indicates

where to find it and how to access it

Mee�ng places for all actors

Plans for monitoring and control of compliance with

environmental laws and measures

Load capacity meters in sun and beach des�na�ons

Dissemina�on mechanisms that reach the en�re popula�on:

TV, radio, press…

Control or effect for discharges to the coasts

Share and make data available

I use scien�fic knowledge for management

Take into account the new situa�on caused by climate change in public policies

Coopera�on Zones

Sharing knowledge success stories

Desirable scenarios of future tools availability and management

Tools that exist but are not used

Annual State of the Environment Report

Free legal aid

adaptecca.es (Ministry Tool)

Territorisalised forecasts of climate change impacts

Biodiversity databank

Coopera�on area

Figure 6.Mapping of tools in the Valencian Community, including existing, underutilised, and essential tools
for enhanced environmental management, as well as areas of collaboration and optimal conditions for tools
availability and integration.
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One of the main critical issues that emerged from the discussions concerns the fragmentation of the available
tools, which are used in isolation with poor communication and coordination between the various bodies that
manage them. This reduces the ability to develop integrated strategies and increases the risk of duplication
of efforts. Although some cooperative tools, such as the Plataforma sobre Adaptación al Cambio Climático en
España—AdapteCCa and the Banco de Dados de Biodiversidad, represent positive examples of collaboration,
there is no integrated system that consolidates all available tools and ensures consistent access to information.

The absence of a centralised system for sharing information causes reduced acceptance of environmental
policies, a lack of SH participation, and unequal access to information. The absence of mechanisms for the
dissemination of information to the entire population could amplify inequalities, with some communities less
informed and therefore less prepared to face environmental challenges (Faus Onbargi, 2022; Huber et al.,
2023; Newig et al., 2018). By fostering collaboration, different sectors could work together to tackle shared
challenges, while facilitating the exchange of information, resources, and best practices, which can serve as
models and inspiration for other communities and sectors.

4.4. Enabling Conditions for Transformative Action

This section addresses the fourth research question: Which actions are needed to support a transformative
adaptation pathway across the LSI? The focus was put on identifying enabling conditions that could foster
systemic change in the region’s approach to climate resilience (Duguma et al., 2014).

Environmental governance processes often emphasize the need for transformation towards sustainability
without addressing the “how” of this transformation (Bentz et al., 2022). To improve the resilience of
communities, it is crucial to consider four key domains: governance and engagement, behavioural change,
finances and resources, and knowledge and data. These serve as enabling conditions to support and
accelerate systemic transformation in adapting to climate change and guide transformative adaptation
pathways (European Commission, 2024). Climate resilience cannot be seen as an end state, but as a dynamic
and constantly evolving process. In this sense, enabling conditions must be interpreted as tools to
accompany this transformative journey, ensuring that different actors can adapt to changing conditions and
face emerging challenges (Bentz et al., 2022; European Commission, 2024). These four domains offer an
integrated approach to the management of environmental challenges and represent a conceptual framework
for improving environmental governance in the Valencia region, filling existing gaps with appropriate tools,
while promoting active cooperation between the actors involved. The workshop highlighted the need for an
integrated and multidimensional approach to effectively address the challenges posed by climate change in
the region (as described in Figure 7). As was noted by a SH: “Each municipality has its own specificities and
follows different procedures” and “there are no coordinated metropolitan policies.” These testimonies
highlight the jurisdictional complexity and institutional fragmentation that limit coherent action across
administrative boundaries. The main challenge is to ensure that these four domains work in a coordinated
manner, overcoming the current shortcomings and fragmentation in decision‐making processes.

Regarding the domain of governance and engagement, it was highlighted that fragmentation between local,
regional, and national administrations complicates the coherence and effectiveness of environmental
policies. Strengthening cooperation mechanisms between entities is essential to ensure integrated territory
management. Furthermore, the need to involve local communities and scientific knowledge more in
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decision‐making processes, adopting a multidisciplinary approach that represents different perspectives,
has emerged.

Finally, the need to improve the continuity of strategicmitigation and adaptation policies emerged, whichmust
be maintained over time, regardless of changes in government. The lack of political stability can compromise
the coherence and effectiveness of long‐term policies, thus creating a lack of continuity in terms of time of
environmental policies.

The behavioural change domain highlighted the importance of positively influencing citizen behaviour to foster
a cultural change toward sustainability.

Under this point, the suggestion to establish citizen assemblies and public discussion spaces to promote the
direct involvement of citizens in political choices and sustainable practices—for greater active participation—
emerged.

At the same time, the promotion of educational programs for all age groups, with particular attention to young
people, must have a role in building a culture of sustainability in the long term.

These two points are essential for increasing citizen environmental awareness and consciousness of the
importance of environmental protection and their active role in the process of adapting to climate change.
Finally, given the strong tourist presence within the Valencian Community, it would be necessary to find
methods to increase awareness for tourists, as well as residents.

The third domain considered was finances and resources. The discussion highlighted the need for a transition
to a sustainable economic model, compatible with the limits of the planet. First, it is central to restructure
the local economy to favour activities compatible with environmental protection and reduce the impact of
economic activities on natural systems. Furthermore, the need to adopt measures that internalize
environmental costs in the prices of goods and services has emerged, encouraging more sustainable
practices by businesses and consumers. Finally, the concept of degrowth was discussed, emphasizing the
importance of balancing economic growth with the protection of natural resources.

The last domain, knowledge and data, focused on the need for easy data access and information sharing. This
has been identified as a crucial element to support informed decisions and promote cooperation between SHs.

First, ensuring that all actors involved have access to updated and reliable data is essential to developing
policies based on scientific evidence. To do this, it is necessary to develop digital platforms that facilitate the
sharing of information between institutions, citizens, and businesses, promoting collective intelligence and
improving the capacity to respond to environmental challenges. Furthermore, these platforms could limit the
circulation of fake news and inaccurate information, a fundamental step to ensure that political decisions and
individual behaviours are based on real and proven knowledge.

To ensure effective outcomes, a cohesive integration between the four enabling conditions is necessary.
Without effective coordination between the identified domains of governance, behaviour, economy, and
knowledge, mitigation and adaptation policies risk being disjointed and ineffective. The lack of awareness
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and involvement of citizens can slow down the process of cultural and social transformation necessary to
address climate challenges.

Without the integration of environmental externalities in prices, economic activities will continue to
generate uncompensated environmental damage, reducing long‐term sustainability. Finally, without an
adequate information infrastructure, some communities or interest groups could be excluded from the
decision‐making process, increasing inequalities and reducing social cohesion.

The implementation of these pathways would require the coordinated involvement of institutions and actors
from multiple governance levels. At the EU level, the support of the Commission (e.g., vice‐presidency for a
Clean, Just and Competitive Transition) and the European Parliament would be instrumental in providing
clear priorities and objectives. At the national level, institutions such as the Ministry for Ecological Transition
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conditions for transformative adaptation pathways in the Valencian Community.
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and Demographic Challenge and the Spanish legislative could strengthen regulation, funding, and facilitate
vertical and horizontal institutional coordination. State agencies like Agencia Estatal de Meteorología or the
National Geographic Institute can help strengthen national data systems. At the regional level, the
Department of Environment, Infrastructure and Territory might play a key role in policy design, public
participation initiatives, and environmental education that would also need the active support from the
regional legislature. Local governments (municipalities and associations of municipalities) might also prove
essential for adapting actions to specific territorial realities, organizing participatory processes, and engaging
directly with residents and tourists. In addition, public universities and research centres (e.g., Universitat de
València, Universitat Politècnica de València, Universidad de Alicante, and Consejo Superior de
Investigaciones Científicas) are central for integrating scientific expertise and managing data. Schools, civil
society organizations, environmental NGOs, and local knowledge networks such as Greenpeace, Acció
Ecologista AGRÓ, Seo‐BirdLife, Per l’Horta, etc. can serve as facilitators of behaviour change, educators, and
bridge the public with the institutions.

5. Recommendations for Transforming Adaptation Pathways

The results obtained and discussed have highlighted that, to effectively address the identified challenges of
LSI in the Valencian Community, it is necessary to enhance several key aspects, including (a) the strengthening
of integrated and resilient governance, (b) the promotion of active environmental citizenship, (c) the transition
to a sustainable economy, and (d) the use of knowledge and collective intelligence to guide decisions.

The recommendations for the future pathways proposed are based on the key reflections that emerged during
the workshop.

To reach an integrated and resilient governance, it is essential to strengthen institutional coordination at all
levels, ensuring coherence with climate challenges. Vertical and horizontal intergovernmental institutions
indeed exist in environmental policies (Ferraro & Failler, 2024). That said, significant governance challenges
persist. Coordination is often hindered by overlapping institutional mandates, administrative fragmentation,
and insufficient communication between the local, regional, and national levels, issues that are especially
pronounced when different political parties govern at each level. Frequent changes in government across
these levels further complicate continuity, underscoring the need to safeguard regulations through
multi‐year funding commitments or by securing their future budgets. This limited cohesion can also weaken
SHs’ ability to effectively articulate and channel their demands. As a result, the successful implementation of
cross‐sectoral adaptation strategies and the development of long‐term, integrated planning frameworks may
face additional challenges. These difficulties can become more evident in land‐use conflicts, where efforts to
balance economic development with environmental protection and climate risk reduction remain complex
(Schippers et al., 2015; Wang et al., 2024). However, even when the same political parties are in power at
different levels, conflicts and diverging interests can still emerge based on different territorial needs or
priorities, further complicating coordination efforts.

In this context, ensuring policy cohesion and continuity becomes essential to maintaining a long‐term vision
capable of guiding gradual but constant adaptation, implementing and improving upon existing measures
over time, and enhancing resilience. In consequence, there might be the need for new cooperation zones
and dialogue forums at various institutional levels, ensuring a more structured and coordinated approach to
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LSI governance. Such forums could act as platforms providing comparative knowledge, good practices, and
success stories. Moreover, they could also help strengthen new forms of citizen participation, integrating
knowledge systems, facilitating the identification of future challenges, and promoting the use of strategic
foresight methods and tools. These new governance schemes could foster dialogue and alleviate potential
tensions between institutions and other political actors (academia, civil society, and key economic sectors),
not yet always formally recognised in existing deliberative mechanisms.

While strengthening governance could improve institutional alignment and information accessibility,
challenges may persist related to the complexity of inter‐institutional coordination, integrating large volumes
of heterogeneous data. As shown during the 2024 DANA, the smart and easy‐to‐use access to the datasets
and information from different sources could be crucial in helping emergency institutions (Cabezuelo, 2024).
Hence, ensuring that institutions and even citizens base their decisions on transparent and meaningful
information is still a challenge. To enhance information‐sharing and improve the decision‐making process
and transparency, new data hubs could be promoted in collaboration with universities and research centres
at different institutional levels. Such data hubs could help in facilitating real‐time access to environmental
data. Moreover, the collection and monitoring of data thanks to citizen science actions and digital tools, such
as the COSEA App and the Nodo Nacional de Información en Biodiversidad, could also raise greater
SH involvement.

Focusing on cultural and behavioural change to promote active citizenship and awareness of environmental
challenges is also very timely. Environmental issues have increasingly been discussed in mainstream media
and schools for a long time now in the Valencian Community. Nevertheless, several challenges remain
(e.g., communication risks and conflicting information).

Citizen participation mechanisms, such as participatory budgeting, have been strengthened in the Valencian
Community during the last decade (Pineda Nebot & Abellán López, 2024); however, many of such procedures
are not well known and still lack citizen involvement. Indeed, cultural change and civic participation require
time and resources. A considerable investment may be needed to adequately educate and raise awareness
among the population. Plus, many initiatives will not have an immediate impact, meaning that, in the short
term, concrete results may not be seen. Furthermore, not all segments of the population may be willing or
able to immediately adopt sustainable behaviours. The most vulnerable or least informed citizens may be
excluded from these processes, reinforcing inequalities.

To address such issues, educational initiatives should not be limited to schools but also include targeted
awareness campaigns through television ads, social media content, and public service programs for adults.
Furthermore, strengthening public awareness could be supported by promoting citizen science to enable
people to actively engage in environmental data collection while raising awareness. Moreover, citizen
assemblies at the local level could raise citizen awareness of environmental issues, making sustainable
behaviours the norm and strengthening civic participation. Involving citizens in processes through
participatory mechanisms could help bridge the gap between “losers” and “winners,” aiming to ensure a more
balanced distribution of benefits and responsibilities.

Substantial economic and social benefits might still need to be put in place to ease behavioural changes
among the population most directly affected. For instance, assistance programs to support voluntary
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relocation of activities or housing in flood‐prone areas, also considering the 2024 DANA event. Additionally,
regulatory measures, such as fees or penalizations, could be considered for individuals, industries, or cities
polluting natural areas and contributing to the LSI degradation. Ultimately, the adoption of sustainable
behaviours by citizens could have long‐term effects, reducing the overall environmental impact, fostering a
culture of environmental responsibility, and increasing the sense of belonging and collective commitment.

The Valencian Community might also consider the benefits of strengthening its commitment to transitioning
towards a more sustainable economic model. Recent climate‐related impacts have highlighted the
underestimated costs of not taking a more active approach towards a sustainable economic model, including
increased infrastructure damage, long‐term economic and social burdens, and, in some cases, serious health
consequences or threats to human life (Galvez‐Hernandez et al., 2025; Talens, 2025; Tarazona Vento, 2017).
Integrating environmental costs into the prices of products and services can be part of the solution. This
approach would not only promote economic growth compatible with planetary limits but also create
financial mechanisms to support behavioural change. In fact, integrating environmental costs into prices
could incentivize more sustainable behaviours by businesses and consumers, favouring green innovation and
waste reduction. The transition to a more sustainable economy might bring long‐term benefits, creating new
job opportunities in many sectors such as renewable energy and clean technologies. However, a wider
societal dialogue, as promoted for the cultural transformation, might also be needed on how to ease the
transition of citizens, industries, and cities that are lagging or might need more resources and technical
expertise to implement such a transition.

Finally, to ensure that these strategies are effectively implemented and that the transition towards climate
resilience is inclusive and equitable, it is crucial to consider the role of knowledge and collective intelligence in
guiding data‐driven decisions. While governance, behavioural change, and economic transitions provide the
structural and societal foundations for adaptation, the capacity to collect, analyse, and share reliable and
accessible knowledge is essential to understanding social and human complexities and supporting
evidence‐based policymaking. In this regard, the Valencian Community has substantially strengthened
scientific knowledge and data on environmental issues in recent decades. The main problems, as discussed
in Section 5, have mostly to do with how to integrate such knowledge into policymaking and governance, as
well as to facilitate public participation to strengthen collective intelligence. All the aforementioned
measures and tools may not be completely beneficial if not integrated into the political agendas. In this light,
to support decision‐making processes, regular simulations and training sessions with political entities could
help evidence‐based policies and accelerate response times when necessary. Moreover, open participation
platforms would enable citizens to actively contribute to data collection and evidence‐based policy
formulation, promoting collective intelligence. Access to scientific data and sharing information should lead
to increased transparency and improved decision‐making. This scenario could also foster innovation,
stimulating new ideas and approaches through collective intelligence.

6. Conclusions

This research provides insights into the application of strategic foresight as a method to guide LSI and climate
adaptation planning. The use of horizon scanning and scenario planning tools enabled a structured exploration
of potential adaptation pathways, fostering a long‐term vision for environmental governance.
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Among the results, the gap between available environmental tools and their actual implementation was
revealed as a major obstacle to adaptive governance. Despite the existence of monitoring systems, legal
frameworks, and participatory platforms, their potential impact is weakened by governance fragmentation
and a lack of coordination. Strengthened data‐sharing mechanisms, policy continuity, and cross‐sectoral
collaboration remain key to improving the effectiveness of adaptation strategies. Moreover, the “winners”
and “losers” dynamic that emerged from the discussions revealed deep inequalities in adaptive capacity.
If not carefully managed, these imbalances could exacerbate social tensions and hinder the adoption of
inclusive and sustainable climate policies.

Different possible pathway focuses were identified, highlighting complementary strategies for shaping the
region’s future. These pathways emphasize key opportunities and risks, underscoring the need for integrated
andmultidimensional governance approaches that foster collaboration between institutions, economic actors,
and civil society.

The extreme event that occurred in October 2024 further highlighted the urgent need for transformative
resilience‐building measures in the Valencian Community. The devastating floods and extreme weather
impacts reaffirm the importance of science‐based short and long‐term planning, and the integration of
climate risk assessments and disaster management into policy frameworks. This event also emphasised the
importance of developing an integrated approach between different levels of governance, from local to
international, that can consider both climate change mitigation and adaptation needs, and sustainable
resource management.

SH’s involvement emerged as a crucial aspect, enriching the analysis by integrating local perspectives with
scientific expertise. This collaboration is essential to develop possible realistic adaptation strategies, as it
highlights socio‐political dynamics often overlooked in data‐driven analyses alone.

However, challenges such as communication gaps, conflicting perspectives, and priorities between economic
development, environmental conservation, and governmental actors emerged. While experts emphasised the
need for long‐term planning to address climate pressures, SHs prioritised short‐term damage management
and anthropogenic pressures. This revealed that while participatory processes enhance inclusiveness, they
also introduce complexity into decision‐making.

To address this limitation and acknowledging that the small size of the SHs group does not reflect the full
diversity of perspectives, the workshop was conceived as a first step within a broader participatory process.
This process aims to include a more representative sample, including marginalised communities, sectoral
actors, and additional public officials, to validate these first results and contribute to more inclusive adaptive
governance pathways.

Testing innovative models of participatory governance will be essential to enhance the role of strategic
foresight analysis as a transformative tool in environmental planning.

The fact that difficulties emerged during the workshop in explicitly focusing the discussion on LSI highlights
that, although this theme is central, it is still perceived as fragmented by the actors involved. The complexity
of LSI governance, shaped by overlapping institutional dynamics and sectoral responsibilities, requires a move

Ocean and Society • 2025 • Volume 2 • Article 10458 18

https://www.cogitatiopress.com


away from standard administrative approaches to develop innovative governance modalities that can mobilize
diverse actors and regulatory frameworks towards collective actions.

However, this complexity also implies longer timescales for effective action, as it requires the coordination
of fragmented expertise and the co‐creation of shared priorities among SHs with different interests and
time horizons.

Future‐proofing land–sea governance requires a combination of strategic vision, SH collaboration, and
science‐based decision‐making. In regions such as the Valencian Community, which are particularly
vulnerable to extreme events, this integrated approach is essential to ensure that both short‐term responses
and long‐term adaptation measures are robust, socially legitimate, and ecologically sustainable.

Acknowledgments
The workshop leading to this study was funded by the University of Portsmouth REF2029 BaL Impact
Funding Scheme 2024. The research leading to this work was conducted in the framework of the Project
BlueGreen Governance (2024–2027). The project is co‐funded by the European Union (EU) under the
Horizon Europe Programme (Project number 101086091) and by UK Research and Innovation (UKRI) under
the UK government’s Horizon Europe funding guarantee (Project number 10108603). Views and opinions
expressed are however those of the authors only and do not necessarily reflect those of the EU or UKRI.
Neither the EU nor UKRI can be held responsible for them. The authors gratefully acknowledge all
participants in the workshop for their valuable contributions, insights, and engagement, which significantly
enriched the research process.

Conflict of Interests
In this article, editorial decisions were undertaken by Raoul Beunen (Open University of the Netherlands).

References
Ackermann, F., & Eden, C. (2011). Strategic management of stakeholders: Theory and practice. Long Range

Planning, 44, 179–196.
Agencia Estatal de Meteorología. (2024). Avance climatológico de octubre de 2024 en la Comunitat Valenciana.
https://www.aemet.es/documentos/es/serviciosclimaticos/vigilancia_clima/resumenes_climat/ccaa/
comunitat‐valenciana/avance_climat_val_oct_2024.pdf

Álvarez‐Romero, J. G., Pressey, R. L., Ban, N. C., Vance‐Borland, K., Willer, C., Klein, C. J., & Gaines, S. D.
(2011). Integrated land‐sea conservation planning: The missing links. Annual Review of Ecology, Evolution,
and Systematics, 42, 381–409. https://doi.org/10.1146/annurev‐ecolsys‐102209‐144702

Andreu, V., Gimeno, E., Pascual, J. A., & Campo, J. (2024). The Anthropocene fingerprint: Hazardous elements
inwaters of a coastalMediterranean alluvial plain (Valencia, Spain).Heliyon, 10(17), Article e36044. https://
doi.org/10.1016/j.heliyon.2024.e36044

Bayo Pérez, B. (2024, November 29). DANA Valencia: Objetivos, consecuencias y narrativas desinformativas
en redes. RTVE. https://www.rtve.es/noticias/20241129/dana‐valencia‐objetivos‐consecuencias‐
narrativas‐desinformativas‐redes/16351634.shtml

Belaïd, F., & Unger, C. (2024). Crafting effective climate, energy, and environmental policy: Time for action.
Humanities and Social Sciences Communications, 11, Article 1357. https://doi.org/10.1057/s41599‐024‐
03762‐3

Ocean and Society • 2025 • Volume 2 • Article 10458 19

https://www.cogitatiopress.com
https://www.aemet.es/documentos/es/serviciosclimaticos/vigilancia_clima/resumenes_climat/ccaa/comunitat-valenciana/avance_climat_val_oct_2024.pdf
https://www.aemet.es/documentos/es/serviciosclimaticos/vigilancia_clima/resumenes_climat/ccaa/comunitat-valenciana/avance_climat_val_oct_2024.pdf
https://doi.org/10.1146/annurev-ecolsys-102209-144702
https://doi.org/10.1016/j.heliyon.2024.e36044
https://doi.org/10.1016/j.heliyon.2024.e36044
https://www.rtve.es/noticias/20241129/dana-valencia-objetivos-consecuencias-narrativas-desinformativas-redes/16351634.shtml
https://www.rtve.es/noticias/20241129/dana-valencia-objetivos-consecuencias-narrativas-desinformativas-redes/16351634.shtml
https://doi.org/10.1057/s41599-024-03762-3
https://doi.org/10.1057/s41599-024-03762-3


Bentz, J., O’Brien, K., & Scoville‐Simonds, M. (2022). Beyond “blah blah blah”: Exploring the “how” of
transformation. Sustainability Science, 17, 497–506. https://doi.org/10.1007/s11625‐022‐01123‐0

Bono, F. (2024, October 30). La peor gota fría en décadas deja al menos 95 víctimas mortales, decenas
de desaparecidos y pueblos anegados. El País. https://elpais.com/espana/comunidad‐valenciana/2024‐
10‐30/la‐peor‐gota‐fria‐del‐siglo‐devasta‐valencia‐con‐victimas‐mortales‐desaparecidos‐y‐pueblos‐
anegados.html

Caballero, A. (2024, Novermber 17). La DANA en Valencia 2024, una “clase magistral de destrucción
climática.” RTVE Noticias. https://amp.rtve.es/noticias/20241117/dana‐valencia‐2024‐clase‐magistral‐
destruccion‐climatica/16330622.shtml

Cabezuelo, P. (2024, October 31). Cuál es el protocol lo de emergencia en el caso de DANA como la vivida
en la Comunitat. Las Provincias. https://www.lasprovincias.es/comunitat/el‐tiempo/cecopi‐protocolo‐
emergencia‐dana‐vivida‐comunitat‐20241031193230‐nt.html

Calvo, S., Romo, S., Soria, J., & Picó, Y. (2021). Pesticide contamination in water and sediment of the aquatic
systems of the Natural Park of the Albufera of Valencia (Spain) during the rice cultivation period. Science
of the Total Environment, 774, Article 145009. https://doi.org/10.1016/j.scitotenv.2021.145009

Camarasa‐Belmonte, A. M., & Butrón, D. (2015). Estimation of flood risk thresholds in Mediterranean areas
using rainfall indicators: Case study of Valencian Region (Spain). Natural Hazards, 78, 1243–1266. https://
doi.org/10.1007/s11069‐015‐1769‐8

Capdepón Frías, M. (2016). Conflictos ambientales derivados de la urbanización turístico‐residencial. Un caso
aplicado al litoral alicantino. Boletín De La Asociación De Geógrafos Españoles, 71, 31–57. https://doi.org/
10.21138/bage.2273

Chilvers, J., & Kearnes, M. (2019). Remaking participation in science and democracy. Science, Technology, &
Human Values, 45(3), 347–380. https://doi.org/10.1177/0162243919850885

Copernicus. (2024). Devastating flooding in valencia, Spain. https://www.copernicus.eu/es/node/69626
Cutillas‐Lozano, L. G., López, M. S. C., Velasco, A. P., Andrés‐Doménech, I., & Olcina‐Cantos, J. (2023).
Local‐scale regionalisation of climate change effects on rainfall pattern: Application to Alicante City (Spain).
Theoretical and Applied Climatology, 154(1/2), 377–402. https://doi.org/10.1007/s00704‐023‐04565‐3

del Romero Renau, L., & Trudelle, C. (2011). Mega events and urban conflicts in Valencia, Spain: Contesting
the new urban modernity. Urban Studies Research. Advance online publication. https://doi.org/10.1155/
2011/587523

Duguma, L. A., Wambugu, S. W., Minang, P. A., & Van Noordwijk, M. (2014). A systematic analysis of
enabling conditions for synergy between climate changemitigation and adaptationmeasures in developing
countries. Environmental Science & Policy, 42, 138–148.

European Commission. (2024). Adaptation to climate change: Support at least 150 European regions and
communities to become climate resilient by 2030. https://research‐and‐innovation.ec.europa.eu/system/
files/2021‐09/climat_mission_implementation_plan_final_for_publication.pdf

Faus Onbargi, A. (2022). The climate change–inequality nexus: Towards environmental and socio‐ecological
inequalities with a focus on human capabilities. Journal of Integrative Environmental Sciences, 19(1),
163–170. https://doi.org/10.1080/1943815X.2022.2131828

Ferraro, G., & Failler, P. (2024). Biodiversity, multi‐level governance, and policy implementation in Europe:
A comparative analysis at the subnational level. Journal of Public Policy, 44(3), 546–572. https://doi.org/
10.1017/S0143814X24000072

Galvez‐Hernandez, P., Dai, Y., & Muntaner, C. (2025). The DANA disaster: Unraveling the political and
economic determinants for Valencia’s floods devastation. International Journal for Equity in Health, 24(1),
Article 64. https://doi.org/10.1186/s12939‐025‐02435‐0

Ocean and Society • 2025 • Volume 2 • Article 10458 20

https://www.cogitatiopress.com
https://doi.org/10.1007/s11625-022-01123-0
https://elpais.com/espana/comunidad-valenciana/2024-10-30/la-peor-gota-fria-del-siglo-devasta-valencia-con-victimas-mortales-desaparecidos-y-pueblos-anegados.html
https://elpais.com/espana/comunidad-valenciana/2024-10-30/la-peor-gota-fria-del-siglo-devasta-valencia-con-victimas-mortales-desaparecidos-y-pueblos-anegados.html
https://elpais.com/espana/comunidad-valenciana/2024-10-30/la-peor-gota-fria-del-siglo-devasta-valencia-con-victimas-mortales-desaparecidos-y-pueblos-anegados.html
https://amp.rtve.es/noticias/20241117/dana-valencia-2024-clase-magistral-destruccion-climatica/16330622.shtml
https://amp.rtve.es/noticias/20241117/dana-valencia-2024-clase-magistral-destruccion-climatica/16330622.shtml
https://www.lasprovincias.es/comunitat/el-tiempo/cecopi-protocolo-emergencia-dana-vivida-comunitat-20241031193230-nt.html
https://www.lasprovincias.es/comunitat/el-tiempo/cecopi-protocolo-emergencia-dana-vivida-comunitat-20241031193230-nt.html
https://doi.org/10.1016/j.scitotenv.2021.145009
https://doi.org/10.1007/s11069-015-1769-8
https://doi.org/10.1007/s11069-015-1769-8
https://doi.org/10.21138/bage.2273
https://doi.org/10.21138/bage.2273
https://doi.org/10.1177/0162243919850885
https://www.copernicus.eu/es/node/69626
https://doi.org/10.1007/s00704-023-04565-3
https://doi.org/10.1155/2011/587523
https://doi.org/10.1155/2011/587523
https://research-and-innovation.ec.europa.eu/system/files/2021-09/climat_mission_implementation_plan_final_for_publication.pdf
https://research-and-innovation.ec.europa.eu/system/files/2021-09/climat_mission_implementation_plan_final_for_publication.pdf
https://doi.org/10.1080/1943815X.2022.2131828
https://doi.org/10.1017/S0143814X24000072
https://doi.org/10.1017/S0143814X24000072
https://doi.org/10.1186/s12939-025-02435-0


Generalitat Valenciana. (n.d.‐a). Hábitats prioritarios. https://mediambient.gva.es/es/web/biodiversidad/
habitats‐prioritarios

Generalitat Valenciana. (n.d.‐b). Datos básicos de la Comunitat Valenciana. https://pegv.gva.es/es/dbcv
Gill, J. C., & Malamud, B. D. (2016). Hazard interactions and interaction networks (cascades) within
multi‐hazard methodologies. Earth System Dynamics, 7(3), 659–679. https://doi.org/10.5194/esd‐7‐659‐
2016

Glavovic, B. C., Limburg, K., Liu, K. K., Emeis, K. C., Thomas, H., Kremer, H., Avril, B., Zhang, J., Mulholland,M. R.,
Glaser, M., & Swaney, D. P. (2015). Living on the margin in the Anthropocene: Engagement arenas
for sustainability research and action at the ocean‐land interface. Current Opinion in Environmental
Sustainability, 14, 232–238. https://doi.org/10.1016/j.cosust.2015.06.003

Grassi, G., Zennaro, F., Ferraro, G., Beunen, R., Douguet, J.‐M., & Furlan, E. (2025). Strategic foresight analysis
for the management of land‐sea interface in a climate change context: A comprehensive literature review.
Environmental Science & Policy, 171, Article 104111. https://doi.org/10.1016/j.envsci.2025.104111

Huber, J. M., Newig, J., & Loos, J. (2023). Participation in protected area governance: A systematic case
survey of the evidence on ecological and social outcomes. Journal of Environmental Management, 336,
Article 117593. https://doi.org/10.1016/j.jenvman.2023.117593

Innocenti, A., & Musco, F. (2023). Land–sea interactions: A spatial planning perspective. Sustainability, 15(12),
Article 9446. https://doi.org/10.3390/su15129446

Islam, S. N., & Winkel, J. (2017). Climate change and social inequality. Department of Economic & Social Affairs,
DESA Working Paper No. 152 ST/ESA/2017/DWP/152, 1–247. https://www.un.org/esa/desa/papers/
2017/wp152_2017.pdf

Jato‐Espino, D., & Mayor‐Vitoria, F. (2023). A statistical and machine learning methodology to model rural
depopulation risk and explore its attenuation through agricultural land usemanagement.AppliedGeography,
152, Article 102870. https://doi.org/10.1016/j.apgeog.2023.102870

La Moncloa. (2024). Seguimiento de las actuaciones del Gobierno tras la DANA. Gobierno de España.
https://www.lamoncloa.gob.es/info‐dana/Paginas/2024/031224‐datos‐seguimiento‐actuaciones‐
gobierno.aspx

Lehoczky, A., Sobrino, J., Skoković, D., & Aguilar, E. (2017). The urban heat island effect in the city of
Valencia: A case study for hot summer days. Urban Science, 1(1), Article 9. https://doi.org/10.3390/
urbansci1010009

Lin‐Ye, J., García‐León, M., Gràcia, V., Ortego, M. I., Lionello, P., Conte, D., Pérez‐Gómez, B., &
Sánchez‐Arcilla, A. (2020). Modeling of future extreme storm surges at the NW mediterranean coast
(Spain).Water, 12(2), Article 472. https://doi.org/10.3390/w12020472

Martí, P., & García‐Mayor, C. (2020). The huerta agricultural landscape in the Spanish mediterranean arc:
One landscape, two perspectives, three specific huertas. Land, 9(11), Article 460. https://doi.org/10.3390/
land9110460

Nagy, G. J., & Gutiérrez, O. (2018). Scenario planning toward climate adaptation: The Uruguayan coast. In
W. Leal Filho& L. Esteves de Freitas (Eds.),Climate change adaptation in Latin America:Managing vulnerability,
fostering resilience (pp. 457–476). Springer. https://doi.org/10.1007/978‐3‐319‐56946‐8_28

Newig, J., Challies, E. D., Jager, N. W., Kochskaemper, E., & Adzersen, A. (2018). The environmental
performance of participatory and collaborative governance: A framework of causal mechanisms. Policy
Studies Journal, 46(2), 269–297. https://doi.org/10.1111/psj.12209

O’Brien, K. L., & Leichenko, R. M. (2003). Winners and losers in the context of global change. Annals of the
Association of American Geographers, 93(1), 89–103. https://doi.org/10.1111/1467‐8306.93107

Ocean and Society • 2025 • Volume 2 • Article 10458 21

https://www.cogitatiopress.com
https://mediambient.gva.es/es/web/biodiversidad/habitats-prioritarios
https://mediambient.gva.es/es/web/biodiversidad/habitats-prioritarios
https://pegv.gva.es/es/dbcv
https://doi.org/10.5194/esd-7-659-2016
https://doi.org/10.5194/esd-7-659-2016
https://doi.org/10.1016/j.cosust.2015.06.003
https://doi.org/10.1016/j.envsci.2025.104111
https://doi.org/10.1016/j.jenvman.2023.117593
https://doi.org/10.3390/su15129446
https://www.un.org/esa/desa/papers/2017/wp152_2017.pdf
https://www.un.org/esa/desa/papers/2017/wp152_2017.pdf
https://doi.org/10.1016/j.apgeog.2023.102870
https://www.lamoncloa.gob.es/info-dana/Paginas/2024/031224-datos-seguimiento-actuaciones-gobierno.aspx
https://www.lamoncloa.gob.es/info-dana/Paginas/2024/031224-datos-seguimiento-actuaciones-gobierno.aspx
https://doi.org/10.3390/urbansci1010009
https://doi.org/10.3390/urbansci1010009
https://doi.org/10.3390/w12020472
https://doi.org/10.3390/land9110460
https://doi.org/10.3390/land9110460
https://doi.org/10.1007/978-3-319-56946-8_28
https://doi.org/10.1111/psj.12209
https://doi.org/10.1111/1467-8306.93107


Olcina Cantos, J., & Miró Pérez, J. J. (2017). Actividad turística y cambio climático en la Comunidad Valenciana.
Universidad de Alicante. https://doi.org/10.14198/2017‐actividad‐turistica‐comvalenciana

Paavola, J., & Adger, W. N. (2006). Fair adaptation to climate change. Ecological Economics, 56(4), 594–609.
https://doi.org/10.1016/j.ecolecon.2005.03.015

Pineda Nebot, C., & Abellán López, M. Á. (2024). Análisis de las experiencias de presupuesto participativo de
la Comunitat Valenciana a través de una taxonomía. Arxius de Ciències Socials, 43. https://doi.org/10.7203/
acs.43.29084

Ramieri, E., Bocci, M., & Marković, M. (2018). Land sea interactions in the framework of ICZM and MSP.
Priority Actions Programme/Regional Activity Centre. https://paprac.org/storage/app/media/Meetings/
Land%20Sea%20Interactions.pdf

Reed, M. S., Graves, A., Dandy, N., Posthumus, H., Hubacek, K., Morris, J., Prell, C., Quinn, C. H., & Stringer, L. C.
(2009). Who’s in and why? A typology of stakeholder analysis methods for natural resource management.
Journal of EnvironmentalManagement,90(5), 1933–1949. https://doi.org/10.1016/j.jenvman.2009.01.001

Roggema, R., Tillie, N., & Hollanders, M. (2021). Designing the adaptive landscape: Leapfrogging stacked
vulnerabilities. Land, 10(2), Article 158. https://doi.org/10.3390/land10020158

Roy, H. E., Peyton, J., Aldridge, D. C., Bantock, T., Blackburn, T. M., Britton, R., Clark, P., Cook, E.,
Dehnen‐Schmutz, K., Dines, T., Dobson, M., Edwards, F., Harrower, C., Harvey, M. C., Minchin, D.,
Noble, D. G., Parrott, D., Pocock, M. J. O., Preston, C. D. . . . Walker, K. J. (2014). Horizon scanning for
invasive alien species with the potential to threaten biodiversity in Great Britain. Global Change Biology,
20(12), 3859–3871. https://doi.org/10.1111/gcb.12603

Royé, D., Codesido, R., Tobías, A., & Taracido, M. (2020). Heat wave intensity and daily mortality in four of
the largest cities of Spain. Environmental Research, 182, Article 109027. https://doi.org/10.1016/j.envres.
2019.109027

Schippers, P., van der Heide, C. M., Koelewijn, H. P., Schouten, M. A. H., Smulders, R., Cobben, M. M. P.,
& Verboom, J. (2015). Landscape diversity enhances the resilience of populations, ecosystems and local
economy in rural areas. Landscape Ecology, 30, 193–202. https://doi.org/10.1007/s10980‐014‐0136‐6

Singh, G. G., Cottrell, R. S., Eddy, T. D., & Cisneros‐Montemayor, A.M. (2021). Governing the land‐sea interface
to achieve sustainable coastal development. Frontiers in Marine Science, 8. https://doi.org/10.3389/fmars.
2021.709947

Sociedad Española de Radiodifusión. (2024). Inundaciones DANA octubre 2024. https://cadenaser.com/tag/
inundaciones_dana_octubre_2024/a

Srivastav, S., & Rafaty, R. (2022). Political strategies to overcome climate policy obstructionism. Perspectives
on Politics, 21(2), 640–650. https://doi.org/10.1017/S1537592722002080

Stocker, F., de Arruda, M. P., de Mascena, K. M., & Boaventura, J. M. (2020). Stakeholder engagement
in sustainability reporting: A classification model. Corporate Social Responsibility and Environmental
Management, 24, 64–68.

Talens, A. (2025, March 21). Impacto de la DANA en la Comunitat Valenciana: 306.000 personas afectadas,
11.242 viviendas, 141.000 coches y 800km de carreteras. Cadena SER. https://cadenaser.com/comunitat‐
valenciana/2025/03/21/impacto‐de‐la‐dana‐en‐la‐comunitat‐valenciana‐306000‐personas‐afectadas‐
11242‐viviendas‐141000‐coches‐y‐800km‐de‐carreteras‐radio‐valencia

Tarazona Vento, A. (2017).Mega‐project meltdown: Post‐politics, neoliberal urban regeneration and Valencia’s
fiscal crisis. Urban Studies, 54(1),68–84. https://doi.org/10.1177/0042098015625025

Toledo, I., Pagán, J. I., López, I., Olcina, J., & Aragonés, L. (2024). Storm surge in Spain: Factors and effects on
the coast.Marine Geology, 476, Article 107373. https://doi.org/10.1016/j.margeo.2024.107373

Ocean and Society • 2025 • Volume 2 • Article 10458 22

https://www.cogitatiopress.com
https://doi.org/10.14198/2017-actividad-turistica-comvalenciana
https://doi.org/10.1016/j.ecolecon.2005.03.015
https://doi.org/10.7203/acs.43.29084
https://doi.org/10.7203/acs.43.29084
https://paprac.org/storage/app/media/Meetings/Land%20Sea%20Interactions.pdf
https://paprac.org/storage/app/media/Meetings/Land%20Sea%20Interactions.pdf
https://doi.org/10.1016/j.jenvman.2009.01.001
https://doi.org/10.3390/land10020158
https://doi.org/10.1111/gcb.12603
https://doi.org/10.1016/j.envres.2019.109027
https://doi.org/10.1016/j.envres.2019.109027
https://doi.org/10.1007/s10980-014-0136-6
https://doi.org/10.3389/fmars.2021.709947
https://doi.org/10.3389/fmars.2021.709947
https://cadenaser.com/tag/inundaciones_dana_octubre_2024/a
https://cadenaser.com/tag/inundaciones_dana_octubre_2024/a
https://doi.org/10.1017/S1537592722002080
https://cadenaser.com/comunitat-valenciana/2025/03/21/impacto-de-la-dana-en-la-comunitat-valenciana-306000-personas-afectadas-11242-viviendas-141000-coches-y-800km-de-carreteras-radio-valencia
https://cadenaser.com/comunitat-valenciana/2025/03/21/impacto-de-la-dana-en-la-comunitat-valenciana-306000-personas-afectadas-11242-viviendas-141000-coches-y-800km-de-carreteras-radio-valencia
https://cadenaser.com/comunitat-valenciana/2025/03/21/impacto-de-la-dana-en-la-comunitat-valenciana-306000-personas-afectadas-11242-viviendas-141000-coches-y-800km-de-carreteras-radio-valencia
https://doi.org/10.1177/0042098015625025
https://doi.org/10.1016/j.margeo.2024.107373


Turnhout, E., Stuiver, M., Klostermann, J., Harms, B., & Leeuwis, C. (2013). New roles of science in society:
Different repertoires of knowledge brokering. Science and Public Policy, 40(3), 354–365. https://doi.org/
10.1093/scipol/scs114

Ulibarri, N., Ajibade, I., Galappaththi, E. K., Joe, E. T., Lesnikowski, A., Mach, K. J., Musah‐Surugu, J. I.,
Nagle Alverio, G., Segnon, A. C., Siders, A. R., Sotnik, G., Campbell, D., Chalastani, V. I., Jagannathan, K.,
Khavhagali, V., Reckien, D., Shang, Y., Singh, C., & Zommers, Z. (2022). A global assessment of policy tools
to support climate adaptation. Climate Policy, 22(1), 77–96. https://doi.org/10.1080/14693062.2021.
2002251

United Nations Development Programme. (2018). Foresight manual—Empowered futures for the 2030 agenda.
United Nations Development Programme. (2022). UNDP RBAP: Foresight playbook.
United Nations Environment Programme. (2023). Adaptation gap report 2023: Underfinanced. Underprepared.

Inadequate investment and planning on climate adaptation leaves world exposed. https://doi.org/10.59117/
20.500.11822/43796

Wang, Z., Wang, T., Zhang, X., Wang, J., Yang, Y., Sun, Y., Guo, X., Wu, Q., Nepovimova, E., Watson, A. E.,
& Kuca, K. (2024). Biodiversity conservation in the context of climate change: Facing challenges and
management strategies. Science of the Total Environment, 937, Article 173377. https://doi.org/10.1016/
j.scitotenv.2024.173377

Wei, L., & Sobrino, J. A. (2024). Surface urban heat island analysis based on local climate zones using
ECOSTRESS and Landsat data: A case study of Valencia city (Spain). International Journal of Applied Earth
Observation and Geoinformation, 130, Article 103875. https://doi.org/10.1016/j.jag.2024.103875

World Meteorological Organization. (2024). Devastating rainfall hits Spain in yet another flood‐related disaster.
https://wmo.int/media/news/devastating‐rainfall‐hits‐spain‐yet‐another‐flood‐related‐disaster

About the Authors

Gea Grassi is a junior researcher at the Euro‐Mediterranean Center on Climate Change
(CMCC), where she works on the BlueGreen Governance and TRANSEATION European
projects. Her research focuses on strategic foresight analysis, generative AI, and climate
change adaptation in marine‐coastal ecosystems, with a focus on the land–sea interface.

Federica Zennaro is a postdoctoral researcher at the Euro‐Mediterranean Center
on Climate Change (CMCC), where she works on European projects focusing on
blue‐green governance and nature‐based solutions. Her work advances innovative
land–sea governance frameworks based on scientific evidence and societal input and
monitors the effectiveness of marine and coastal nature‐based solutions.

Irene Luján Climent is a PhD candidate in political science at the University of Valencia,
where she is conducting her research within the Horizon‐funded project BlueGreen
Governance (BGG). Her work focuses on the governance of coastal wetlands, with the
aim of advancing environmental sustainability and enhancing the effectiveness of public
management.

Ocean and Society • 2025 • Volume 2 • Article 10458 23

https://www.cogitatiopress.com
https://doi.org/10.1093/scipol/scs114
https://doi.org/10.1093/scipol/scs114
https://doi.org/10.1080/14693062.2021.2002251
https://doi.org/10.1080/14693062.2021.2002251
https://doi.org/10.59117/20.500.11822/43796
https://doi.org/10.59117/20.500.11822/43796
https://doi.org/10.1016/j.scitotenv.2024.173377
https://doi.org/10.1016/j.scitotenv.2024.173377
https://doi.org/10.1016/j.jag.2024.103875
https://wmo.int/media/news/devastating-rainfall-hits-spain-yet-another-flood-related-disaster


Oscar Barberà is an associate professor of political science and public administration at the
University of Valencia. Visiting professor at several European (Florence, Lausanne, and Lille)
and UK universities (Edinburgh, Exeter, and Aston). Expert in Spanish politics, digital politics,
territorial politics, and democratic innovations in political organisations.

Bernabé Aldeguer‐Cerdá is an associate professor in political science and public
administration at the University of Valencia. His academic research focuses on the study
of parliamentary elites, particularly from a gender perspective, as well as on public ethics,
good governance, institutional integrity, and the governance of coastal natural resources.
He is the principal investigator of the European HORIZON project BlueGreen Governance.

Gianluca Ferraro is an associate professor in environmental governance at the University
of Portsmouth (Centre for Blue Governance) and visiting professor at the University of
Valencia. His research examines policy implementation, public participation, institutional
change, and subnational governance. He is the scientific coordinator of the Horizon Europe
project BlueGreen Governance.

Jean‐Marc Douguet is a senior lecturer in economics at the University of Paris‐Saclay.
His research is based on ecological economics. It focuses primarily on building partnerships
for sustainable development to reintegrate economic activities into the cycles of
the biosphere.

Elisa Furlan is a senior scientist at Euro‐Mediterranean Center on Climate Change (CMCC)
and scientific coordinator of the EU Mission projects DesirMED and GRACE. Her research
focuses on transformative climate adaptation, nature‐based solutions, and territorial
resilience, with expertise in risk modelling and co‐design. She also teaches at Ca’ Foscari
University of Venice.

Ocean and Society • 2025 • Volume 2 • Article 10458 24

https://www.cogitatiopress.com

	1 Introduction
	2 Case Study Description
	3 Methodology for Exploring SH Insights
	4 Analysis of Valencian Community Land–Sea Challenges
	4.1 Main Climate Hazards Perception
	4.2 Winner and Loser Dichotomy
	4.3 Cooperation and Optimization of Environmental Management Tools
	4.4 Enabling Conditions for Transformative Action

	5 Recommendations for Transforming Adaptation Pathways
	6 Conclusions

